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Grab’s  Famous  Specialties 

flake  Practical  and  Sensible  Christmas  Gifts 


LABOR  SAVING  MONEY  SAVING 

YALE  PRESS  s^gg$10k  Grab’s  Keyle 


for  Pressing  Fruits,  Meats 

Lard,  Etc.  MBk 

Rest,  most  practical,  durable  press  T 

for  making  Jellies,  Jams,  Grape 
luice.  Cider,  Wine,  Fruit  Ices, 

Pressing  Meats,  Stuffing  Sausages, 
etc.  No  person  has  strength  to^feK33B 

press  fruits  or  meats  with  theirmtfjpEffK 

hands;  besides,  with* 
a half  the 

juice,  and  nearly  all  /^BKF 

the  flavor,  which  only  WgyPl 

great  pressure  brings  fc 

lost.  BkJ 

All  Steel  and  Iron 

plates.  Clamps  to  ta-  ^ • THH 
With 

turns  of  the  wheel  a^HB  Cm 

materials  arc  put  un- 
der  2,000  lbs.  pres* 

4-quart  Size,  $4.50 

Beware  of  Cheap  Imitations 


B^B'  The  Stepping  Stone  to 

y^^B  Wealth  is  the  systematic 
^^B  saving  of  money.  You  and 
H members  of  your  family 
♦ /S^can  easily  cultivate  this 
admirable  habit  by 

putting 

Grab’s  bank  every 
day.  Your  money  ac- 
-&ESBB  cumulates  rapidly.  l)c- 
posit  of  each  coin 

HV  registered  automati- 

B Hw  Rank  opens  when  $5 
IP  or  multiple  thereof 

has  been  deposited. 
W9MB  Cannot  be  opened 
otherwise.  Made  of 

solid  steelt  oxidized 
^ copper  finish.  Size 

Price — $1.00  prepaid  in  U.  S. 


Grab's  Automatic 
Lighter  and  Ash  Tray 


Solid  llriiMM.  Highly  FI n imbed, 

$13.00  Complete 

0 A gift  that  will  appeal 

V to  the  smoker’s  fastidious 

JkJ|L  taste,  and  will  be  used 

with  pride  and  joy.  A 
# convenience  that  will  recall 

\ pleasant  recollections  of 

owner.  Something  new — 
different — original— and  will 
1 be  a fine  compliment  to 
HI  your  good  judgment.  A 

HI  gift  that  combines  uscful- 

H]  ness  with  the  spirit  of  the 

Hi  day,  and  adds  dignity  and 

* . i 1 attractiveness  to  a smoker’s 

^ environments. 

Not  hi  Jig  to  get 
out  of  order.  Al- 
ways  ready,  safe 
and  reliable.  Will  last  a lifetime.  One  filling  of 
gasoline  gives  over  1,000  lights  for  ONE  CENT. 
Lighter  instantly  detachable  from  tray.  No  ashes 
strewn  on  the  clean  table  linen. 

Special  Quotation*  to 
Identified  Publisher* 


Over  One  Million  in  Use 


Mud,  snow,  dust  and  dirt  will  not  be  tracked  into 
‘he  house  over  your  floors  if  you  use  Grab’s  Foot 
Scraper  outside  your  door.  This  is  the  only  device 
made  which  cleans  bottom  and  sides  of  shoe  in  one 
operation.  Has  ten  parallel  plates  for  scraping  shoe 
and  tw'o  stiff  bristle  brushes  which  clean  sides  of  shoe. 

Grab’s  Foot  Scraper  automatically  Adjusts  itself  to 
any  size  shoe.  Handsomely  enameled.  Looks  neat. 
Can  be  rotated  and  swept  under.  Fastens  to  porch, 
door  step  or  any  handy  place.  Get  one  and  save  use- 
less work.  Price,  $1.00. 


CTOR  n.  GRAB  CO.,  EELS’ 

General  Offices,  1330  Ashland  Block,  Chicago 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics. 


Digitized  by 


Google 


January,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


I 


MURDOCK  APPARATUS 

CONSISTENTLY  AND  PERMANENTLY  GOOD 


RECEIVING  SET  No.  505 

A compact  receiving  unit,  made  up  of  seven  separate  devices  each  of  excellent 
design,  materials,  and  workmanship,  worthily  combined  to  assure  every  facility 
for  the  sensitive  reception  of  signals  over  the  longest  distances,  and  to  permit  the 
precise  tuning  of  wave  lengths  from  150  to  4000  meters.  The  price  includes 
a pair  of  our  best  head  receivers.  For  the  set  complete  with  cover,  $55.00 — 
without  cover,  $50.00. 


ROTARY  GAP  No.  442 


A substantial,  dependable,  service- 
able rotary  spark  gap,  surpassing  in 
constructional  detail  and  operating 
efficiency  the  average  amateur  instru- 
ment. Typical  of  the  complete  device 
is  the  motor,  a variable  speed,  110- 
volt,  R.  & M.  STANDARD.  On  the 
shaft  of  this  best  motor  obtainable  is 
a perfectly  and  permanently  aligned, 
vibrationless  rotor,  carrying  twelve 
sparking  points  against  two  station- 
ary electrodes.  The  complete  gap  is 
priced  at  $17.50 — the  rotor  and  sta- 
tionary electrodes  only,  $5.00. 


TRANSMITTING  CON- 
DENSER No.  483 

A novel  type  of  transmitting  con- 
denser, distinguished  by  its  compact- 
ness, its  physical  strength,  and  its 
minimum  internal  losses.  Made  in 
sections,  each  of  .0017  mfd.,  capacity, 
of  metal  foil  embedded  in  a com- 
pressed dielectric.  This  condenser  in 
the  amateur  station,  saves  space, 
eliminates  brushing,  and  assures 
maximum  effective  radiation.  Two 
sections  are  suitable  for  most  induc- 
tion coils  of  the  smaller  sizes.  Priced, 
per  section,  at  $2.00. 


These  instruments,  and  muck  other  apparatus  of  MURDOCK 
design  and  manufacture  are  illustrated  and  described  in  detail  in  our 
Catalog  No.  12.  We  will  he  pleased  to  send  a copy  to  you  upon 
request,  feeling  certain  that  you  will  find  it  a valuable  aid  in  the 
selection  of  the  best  apparatus  for  your  station. 

WM.  J.  MURDOCK  CO. 

40  Carter  St, 

CHELSEA,  - - - MASS. 

6S0  Howard  St.,  San  Francisco 
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I.C.S.  will  show 
you  how  you  too 
can  rise  to  a high- 
salaried  posi- 
tion through 
their  simple  and 
easy  system  of 
home  instruction. 


Good  Job 
TODAY 
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The  Rise  of A Man  Who 


Wouldnt  Stay  Down 


Hard  work  and  low  pay  arc  for  the  man  who  thinks  he 
“hasn’t  a chance.”  But  the  ambitious  man  trains  himself 
for  a better  job — and  gets  it. 

Only  a few  years  ago  the  man  whose  rise  we  picture  here 
was  working  12  hours  a day  for  7 days  a week.  But  he 
made  up  his  mind  to  train  himself  for  something  better. 
He  marked  and  mailed  just  such  a coupon  as  you  see  below. 
He  studied  at  home.  His  earnings  increased.  He  was 
made  Foreman.  And  now  he  is  Chief  Engineer. 

This  man  had  no  advantages  that  you  

don’t  have.  His  education  was  poor. 

His  spare  time  was  limited.  And  he  lived 
a thousand  miles  from  Scranton.  But 

with  the  help  of  the  I.C.S.  he  has  “made  PP3  Wl 

good.”  YOU  can  do  the  same  in  the  line  'm 

of  work  you  like  best.  If  you  can  read  HFjt**  J'  tr 
and  write  and  really  want  to  make  some-  I ftvv(i 

thing  of  yourself,  the  I.C.S.  can  help  you. 

Mark  and  mail  the  attached  coupon.  * M 

gate  you  in  the  1 . . .1  y 

least  — and  the  I • M 


Made  Foremar 


Now  Chief*  Engineer 

Mark  ^ 

and 

Mail 

the  Coupon 
NOW  J 


International  Correspondence  Schools 


Box  992.  Scranton,  Pa. 

Please  explain,  without  further  obligation  on  my  part, 
how  I can  quality  (or  the  position  before  which  I have 


■37: 


Marks  fhe  Coupon 


Studies  at  Home 

Take  the 
First  Step 
Toward  a 


Electrical  Engineering 
Electric  Lighting 
Electric  Railways 
Electrician 

Electric  Car  Running 
Dynamo  Foreman 
Wireman 
Mining  Engineer 
Telephone  Expert 
Surveyor 

Automobile  Running 
Agriculture 
Poultry  Ral  «lng 
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RyrtifU Hrifl  cncl°se  a renewal  blank  with  the  last  copy  sent  out  on  each  sub- 

tlUUll  scription.  To  avoid  missing  valuable  numbeis,  renewals  should  be 
made  at  once. 

Ohancr*  aP  » When  you  change  your  address  notify  us  promptly,  giv- 

ViUUl^C  Q/lUUiCoo  ing  old  as  well  as  new  address.  Also  notify  your  former  ’ 

postmaster,  as  it  often  happens  that  our  mailing  list  is 
made  up  when  your  notification  reaches  us.  In  such  cases  the  magazine  will  go  to  your 
old  address,  but  the  i>ostmastcr  will  forward  copy  to  your  new  address  upon  request.  No 
copies  sent  after  expiration  of  subscription. 

Magazine  issued  monthly.  Yearly  subscription  in  U.  S.,  $1.50.  Manhattan  and  Can- 
ada, $1.85.  Foreign,  $2.00  in  Gold.  SINGLE  COPY,  16  cents. 

Modern  Electrics  and  Mechanics  may  be  had  at  all  news  stands  in  the  United 
States  and  Canada:  also  at  Brentano’s.  87  Avenue  de  1’Opera.  Paris. 

Original  contributions  of  timely  interest  pertaining  to  the  electrical  and  mechanical 
arts,  or  on  any  branch  of  popular  science  and  invention,  especially  with  practical 
working  directions,  drawings  or  photographs  are  solicited.  No  manuscript  returned  unless 
postage  is  enclosed. 

Forms  close  the  1st  of  the  month  preceding  date  of  publication.  Advertising  rates 
on  application.  Entered  as  second  class  matter  March  81.  1908.  at  the  New  York  Post 
Office,  under  the  Act  of  Congress  of  March  3,  1879. 

Modern  Electrics  and  Mechanics  should  be  on  the  news  stands  on  the  15th  of  the 
month  preceding  the  date  of  issue.  Readers  unable  to  get  the  magazine  on  the  17th 
will  confer  a favor  by  notifying  the  Publishers.  News  stand  patrons  should  instruct 
their  Newsdealer  to  reserve  their  copy  of  Modern  Electrics  and  Mechanics,  otherwise 
they  are  likely  to  find  the  magazine  “sold  out.” 

The  contents  of  this  Magazine  are  copyrighted  and  must  not  be  reprinted  without 
permission.  For  Table  of  Contents  see  page  2. 

Published  b y cTWodem  Publishing  Co.,  231  Fulton  St,  New  York,  U.  S.  A. 


Electric  Lamp  Bargain 


No  wires  to  connect.  No  oil  or  grease.  No 
cost  when  not  burning.  No  carbide  or  matches 
to  smoke  or  smell.  Not  affected  by  heat  or 
cold.  Nothing  to  Explode.  Always  ready. 

Just  what  you  have  been  needing  for  your 
station.  Hangs  from  the  roof — or  can  be  set 
on  the  table.  Easily  carried.  Can  be  used  as 
small  searchlight  in  tramping  through  woods. 
The  lamp  every  hunter,  trapper  and  angler  has 
been  looking  for.  Don't  be  without  it. 

Can  be  attached  to  your  motorcycle,  bicycle, 
carriage,  motorboat,  canoe,  or  automobile. 
Best  all-around  lamp  on  the  market.  Sells 
■ regularly  at  $5.00  retail — but  through  a special 

| Aetna!  Stic,  i inches.  advertising  arrangement  we  are  able  to  offer 

it  postpaid  with  one  annual  subscription  to: — 
MODERN  ELECTRICS  AND  MECHANICS  for  $2.00. 

Send  $2.00  to-day  in  cash,  stamps,  M.  O.  or  check,  and  get  MODERN  ELEC- 
TRICS AND  MECHANICS  for  one  year  and  we  will  send  you  the  Electric  Lamp 
prepaid. 

Modem  Electrics  & Mechanics 

231  Fulton  Street  New  York,  N.  Y. 
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Free  for  Six  Months 

My  Magazine 

“Investing  for  Profit” 

If  you  will  send  me  your  name 
and  address,  I will  mail  you  this 
wonderful  magazine  absolutely  free 
for  six  months—  Special  Trial  Intro- 
ductory Offer.  Each  copy  is  worth 
$10.00  to  $100.00  to  you. 

Wait  till  you  see,  it  is  a good  thing, 
but  don’t  wait  till  every  one  sees  it — 
you  will  then  be  too  late.  One  good 
investment  is  worth  a lifetime  of  labor. 


How  Small  Investors  Have  Made 
Stupendous  Fortunes 

You  know  and  I know  that  small  investors  have 
made  stupendous  fortunes — men  who,  guided  by  judg- 
ment and  courage,  have  placed  their  funds  direct  into 
creative  enterprises  at  their  inception  and  thus  reaped 
fall  benefit  of  the  earning  power  of  money.  To- 
day opportunity  on  bended  knee  is  entreating  the 
small  investor  to  accept  her  favors — and  those  who 
heed  the  insistent  call  are  achieving  fortunes. 

My  magazine  explains  the  rules  by  which  small 
investors  have  made  wise  and  profitable  investments 
— how  $100  grows  into  $2,200 — the  actual  possibility 
of  intelligent  investment. 

Learn  the  REAL  EARNING 
POWER  of  your  Money 

The  real  earning  power  of  your  money  is  not  the 
paltry  3 per  cent  to  6 per  cent  paid  by  banks  or 
corporations  who  have  their  future  behind  instead 
of  in  front  of  them. 

“Investing  for  Profit”  reveals  the  enormous  profits 
bankers  make,  and  shows  how  one  can  make  the  same 
profit — it  demonstrates  the  real  earning  power  of 
your  money — the  knowledge  that  financiers  and  bank- 
ers hide  from  the  masses — it  explains  HOW  small 
investors  are  making  big  fortunes  and  WHY  they 
are  made. 

This  and  other  valuable  financial  information  is 
yours — it  is  free  six  months  for  the  asking. 

How  to  Determine  the  Value  of 
Different  Investments 

There  are  thousands  of  salaried  people  today  who 
have  a small  sura  laid  aside  or  who  can  invest  a 
small  amount  each  month — but  who  realize  that  they 
do  not  know  how  to  determine  the  value  of  the 
different  classes  of  investments  that  are  offered  to 
them  daily.  This  condition  has  created  a demand  for 
a publication  or  institution  whose  express  object  is 
to  help  direct  and  guide  the  small  investor.  "In- 
vesting for  Profit”  is  the  result  of  a pressing  need, 
and  will  be  worth  hundreds— even  thousands  of 
dollars  to  you. 


If  You  Can  Save  $5.00  a 
Month  or  More 


"Investing  for  Profit”  is  for  the  man  who  intends 
to  invest  any  money,  however  small,  or  who  can 
save  $5.00  or  more  per  month — but  who  has  not 
as  yet  learned  the  art  of  investing  for  profit. 

Read  what  Russell  Sage,  one  of  the  most  success- 
ful financiers  of  his  day,  said  in  regard  to  invest- 
ments: 

"There  is  a common  fallacy  that,  while  for  legal 
advice  we  go  to  lawyers,  and  for  medical  advice 
we  go  to  physicians,  and  for  the  construction  of  a 
great  work  to  engineers — financing  is  everybody’s 
business.  As  a matter  of  fact,  it  is  the  most  pro- 
found and  complicated  of  them  all.” 

Don’t  invest  a dollar  in  anything  anywhere  until 
you  have  at  least  read  one  copy  of  my  really  wonder- 
ful magazine. 

Mail  Coupon  To-day  for  Free 
Financial  Advice  and 
Magazine 


There  are  absolutely  no  strings  to  my  Six  Months* 
Free  Trial  introductory  offer.  I will  do  exactly  what 
I say.  If  you  will  send  me  your  name  and  address^ 
on  the  attached  coupon  I will  send  you  absolutely 
without  charge,  for  six  months,  my  magazine- 
"Investing  for  Profit.”  Then  you  are  to  decide 
whether  or  not  you  care  to  continue  to  / L 
subscribe  and  want  free  advice  on  financial  / 


matters.  / 

Surely  this  is  a fair,  square,  liberal  / lick- 

offer — so  sign  and  mail  the  coupon  s Ml  Mftf. 

now — before  you  turn  this  page.  / Ckfcaft,  HIMs 

i send  me  ab- 


H.  L.  BARBER 

20  (a)  W.  Jackson  Blvd. 

CHICAGO,  y 
ILL. 


/ solutely  Free  of 
/Charge.  "Investing  for 
/Profit"  for  six  month*. 
/ Later  on  I may  want 
■'  soma  advice  on  Invest- 
ments. 


/ Name . 

Street 

City 
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$15.00  Draftsman’s  Complete  Working  Outfit 


Yes  sir.  I will  give  you  a complete  draftsman’s 
outfit  absolutely  free.  Besides  these  German  Silver  Drafts- 
man's Instruments  shown  hero  I also  give  you  absolutely  free  a 
20x25  inch  drawing  board,  a 24  inch  T square,  12  inch  rule,  supply 


of  drawing  paper,  2 triangles  and  French  curve,  pencil  and  eraser 
drawing  ink  and  thumb  tacks,  etc.,  etc.  These  are  genuine  work- 
ing instruments.  Just  the  kind  of  an  outfit  I use  myself  You 
couldn't  get  this  outfit  anywhere  for  less  than  $15.00.  I ^ive  it  to 
youfroo.  But  you  must  hurry.  Send  the  free  coupon  now—  today 


B©  a Draftsman  Earn  While  Learning 

I?  ^1  OI?  » _ (M  <71?  _ HX  . 1 . 


Earn  $125  to  $175  a Month  at  Once  I will  give  }Tou  paying  work 

Thousands  of  positions  paying  big  money  are  to  do  as  Boon  as  you  enroll.  Prac- 

open  right  along.  All  over,  concerns  arc  constantly  tical  drafting  work  will  give  you  ex- 
wanting  trained  men.  They  pay  big  money.  Hundreds  pcriencc  and  put  you  in  the  bigmoney 

of  positions  open  paying  from  $75.00  to  $100.00  weekly.  A making  class.  Start  earning  money 

prominent  chief  draftsman  will  give  you  personal  instrue-  113  8000  wa  y°u  art!  my  personal  htu- 

tion,  practical  training,  the  kind  demanded  by  firms  that  dent.  You  ma*  earn  >5.00  a day 

pay  the  biggest  salaries.  You  can  learn  to  become  a draftsman  in  »•  *oon  as  you  enroll.  Big  oppor- 

your  own  home — during  your  spare  time— by  mail.  tunity  for  men  who  act  at  once. 

Chief  Draftsman  Will  Instruct  You  Personally 

■ For  20  years  I have  been  doing  the  highest  paid  expert  drafting  work.  I will 

train  you  personally  and  give  you  practical  training.  I will  give  you  this  kind 
of  training  as  long  as  required  during  your  spare  time,  in  your  own  home. 
Pav  As  You  Winh  ^ont  bother  about  the  money.  If  you  are 
1 “v  1 loll  ambitious  and  want  to  become  an  expert 

draftsman,  don’t  worry  about  U10  money.  Write  to  mo  now  -at  once  for  full  particulars. 

Send  the  Free  Coupon  NOW 

•r  Big  New  Free  Book  Jft  “n 

'fid  you  alxnolutely  free  and  prepaid  a new  book,  "Successful  Draftsman, 
ship.”  'IVJls  you  all  about  the  profession  and  about  the  wonderful 
opportunities  that  are  open.  I’ll  tell  you  how  you  can  start  earning 
big  money  as  soon  as  you  enroll.  Hero  Is  your  cliance  to  got  Into 
the  big  money  class.  The  first  step  Is  to  send  the  free  coupon. 

— s*nd  " ,ow-  CHIEF  DRAFTSMAN 

% Div.  1497,  Engineer's  Equipment  Co.,  Chicago,  111. 


I Guarantee 

To  instruct  you  until 
competent  and  placed 
in  a position  at  a regu- 
lar salary  paying  from 
$125.00  to  $175.00  per 
month  and  furnish  you 
free  $15.00  Working 
Outfit  at  once. 


Free  Outfit  Coupon 

Chief  Draftsman 


DIv.  1417,  Eiiluer's  Equipment  Co.  Chicago  % 

Please  send  mo  your  book,  "Successful 
Draftsmanship"  and  also  full  particulars  of 
your  liberal  "Personal  Instruction"  offer  to  a 
few  students.  It  is  understood  that  I am  obllgat 
«*d  In  no  way  whatever 


Name 


Addrems 
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The  Great  Keokuk  Dam 

Harnessing  and  Transforming  Into  Electric  Current  the 
Onrush  of  the  Mississippi  River 


By  Will  P 


Photos  copyrighted 

EXCEPT  to  the  trained  technical 
mind,  bare  figures  carry  little  im- 
pression of  the  extent  of  a great  engi- 
neering feat.  To  give  the  length,  breadth 
and  thickness  of  any  one  division  of  con- 
crete construction  in  the  great  $27,000,- 
000  power  development  dam  across  the 
Mississippi  River,  at  Keokuk,  Iowa, 
would  hardly  give  more  than  a vague 
idea  to  the  lay  mind  of  the  magnitude 
of  the  undertaking.  If,  on  the  other 
hand,  it  should  be  stated  that  from  the 
river  bed  up,  the  power  house,  in  which 
over  200,000  electric  horsepower  is  gen- 
erated, has  the  height  of  a fifteen-story 


Green 


by  H.  M.  Anschutz 

skyscraper,  and  that  in  the  construction 
of  the  project  650,000  barrels  of  cement 
were  used,  not  to  mention  10,000,000  feet 
of  lumber  in  building  coffer  dams  and 
molding  forms,  one  would  begin  to  rea- 
lize that  the  Father  of  Waters  has  been 
set  to  the  tasks  of  men  by  the  greatest 
engineering  achievement  of  modern 
times.  Or  it  might  be  added  still  that 
the  300,000  cubic  yards  of  sand  that  went 
into  the  work  would  fill  a line  of  wagons 
stretching  from  New  York  City  to  the 
eastern  line  of  Utah. 

Extending  from  Keokuk  to  St.  Louis 
is  a transmission  line  that  carries  the  cur- 
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rent  to  the  latter  city  for  running  the 
street  cars  of  the  Mbund  City,  furnishing 
in  all  to  that  point  60  per  cent,  of  the 
total  power  now  being  developed.  In 
other  directions  as  well,  transmission 
lines  have  been  strung,  and  the  smaller 
towns  and  cities  of  this  newly  developed 
power  zone  are  securing  their  lighting 
and  general  electric  power  from  the  Keo- 
kuk dam.  The  Mississippi  Valley  is  en- 
joying an  era  of  advanced  power  devel- 
opment— the  forerunner  of  water  power 
engineering  in  the  Middle  Western  sec- 
tion. 

Without  a doubt  the  Keokuk  dam  is 
the  biggest  power  plant  ever  constructed. 
The  dam  has  often  been  compared  to 
the  engineering  triumph  of  the  Panama 
Canal,  but  this  is  not  a logical  compari- 


that  the  company  should  construct  a lock 
and  dry  dock  to  handle  steamboats  ply- 
ing on  the  northern  Mississippi.  The 
dam  is  located  at  the  foot  of  the  Des 
Moines  Rapids,  which  necessitated  the 
building  and  maintaining  by  the  Govern- 
ment of  a canal  nine  miles  long  with 
three  locks.  The  old  canal  and  its  locks 
are  now  but  a matter  of  history.  In 
their  place  the  power  company  construct- 
ed one  big  lock  of  the  same  width  as 
those  at  Panama,  no  feet,  and  with  a 
lift  of  forty  feet — one-fourth  higher 
than  that  at  Panama.  The  new  dry  dock, 
the  largest  in  the  world  in  fresh  water, 
replaces  one  of  much  smaller  size,  lo- 
cated at  the  middle  lock  of  the  old  canal. 
Both  the  lock  and  the  dry  dock  became 
the  property  of  the  Government  on  com- 


INTERIOR  VIKW  OF  THE  POWER  HOUSE,  SHOWING  THE  GIANT  WATER  TURIUNES  AND  GENERATORS. 


.on.  The  construction  problems  pre- 
sented were  entirely  different.  At  Pana- 
ma it  was  largely  a question  of  excava- 
tion, while  at  Keokuk  a concrete  wall 
almost  one  mile  long  had  to  be  locked 
into  the  limestone  bed  of  the  Mississippi, 
holding  back  the  hundreds  of  thousands 
of  tons  of  water  for  ages  to  come.  Per- 
haps one  reason  why  Keokuk  and  Pana- 
ma have  been  so  often  compared  is  be- 
cause of  the  construction  of  a lock  in  the 
Mississippi  in  connection  with  the  dam 
that  is  similar  to  the  locks  built  on  the 
isthmus. 

Congress  stipulated,  when  the  grant 
was  given  to  build  the  dam  at  Keokuk, 


pletion  under  an  agreement  whereby  the 
power  company  is  to  furnish  operating 
power  free  in  perpetuity  by  means  of  a 
separate  turbine  plant.  It  had  cost  the 
Government  $40,000  a year  to  operate 
the  old  canal.  Including  that  figure  and 
considering  the  value  of  the  property 
ceded  to  the  Government,  it  is  conserva- 
tively estimated  that  the  United  States 
saves  and  makes  from  the  Keokuk  water 
power  the  equal  of  a capitalization  of 
$7,500,000. 

The  Government  was  not  interested  in 
the  lock  and  dry  dock  alone.  Every 
part  of  the  construction  of  the  entire 
project  was  under  the  supervision  of  the 
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chief  engineer  of  the  War  Department 
and  his  inspectors.  The  reason  for  that 
is  not  hard  to  find.  The  Government  is 
extremely  careful  of  anything  that  may 
interfere  with  river  navigation,  and  one 
of  the  hardest  problems  that  confronted 
the  engineers  was  to  determine  how  to 
hold  back  a sufficient  amount  of  water 
to  develop  the  desired  power  while  at  the 
same  time  not  interfering  with  the  stage 
of  water  below  the  dam  to  a point  where 
steamboating  would  be  injuriously  affect- 
ed. The  problem  of  water  level  below  the 
dam  was  worked  out  satisfactorily,  while 
conditions  above  the  dam  were  much  im- 
proved. Because  of  the  lake  formed  by 
the  dam  in  holding  back  the  water,  the 
stage  of  the  river  is  affected  for  sixty- 
five  miles  north,  and  the  time  made  by 
steamboats  between  Keokuk  and  Mont- 
rose, a distance  of  twelve  miles,  has  been 
shortened  two  hours.  The  lake  has  an 
area  of  one  hundred  square  miles,  and 


ROTATING  MEMBER  OF  ONE  OF  THE  WATER 
TURBINES 

its  width  varies  from  one  and  one-half 
miles  to  three  and  one-half  miles.-  At 
the  lower  end  the  depth  is  fifty  feet, 
while  at  the  upper  end  the  average  depth 
is  eight  feet. 

Naturally  the  big  feature  of  the  Keo- 
kuk water  power  is  the  dam  itself.  In 
the  course  of  the  twelve  miles  above 
Keokuk  the  water  falls  about  twenty- 
four  feet,  and  the  rapids  resulting  there- 
from were  what  necessitated  the  mainte- 
nance of  the  old  canal.  To  throw  a dam 
of  concrete  in  the  face  of  this  mighty 
onrush  of  water — one  which  would  with- 
stand not  only  the  force  of  the  Missis- 
sippi, but  also  its  varying  conditions, 
such  as  the  annual  bombardment  of  ice 
and  a temperature  ranging  from  no  de- 
grees in  summer  to  30  degrees  below 


zero  in  winter — required  the  skill  of  an 
engineering  wizard. 

Hugh  Lincoln  Cooper  was  the  man  who 
harnessed  the  Mississippi.  Not  yet  fifty 
years  of  age  and  with  the  record  of  hav- 
ing built  water  powers  in  four  foreign 
countries,  not  to  mention  his  feat  of  driv- 
ing a tunnel  under  the  center  of  the 


A SECTION  OF  THE  DAM  SHOWING  SPILLWAYS 

Horseshoe  Falls  at  Niagara,  Cooper 
worked  out  the  situation  at  Keokuk  to  a 
point  of  perfect  operation  and  set  in 
motion  the  giant  turbines  on  the  day  he 
designated  when  the  work  was  started. 
There  arc  numerous  interesting  incidents 
connected  with  Cooper's  work  at  Keokuk, 
for  he  is  a man  of  unusual  personality. 
For  instance,  thirty-eight  capitalists 
showed  him  out  of  their  offices  before  he 
found  a man  willing  to  risk  a dollar  on 
the  power  that  lay  hidden  in  the  Missis- 
sippi. When  Cooper  did  find  men  with 
the  capital  and  courage,  they  were  for- 
eigners for  the  most  part.  Sixty-five  per 
cent,  of  the  money  furnished  to  build  the 


A VIEW  OF  THE  LOCKS  OF  THE  KEOKUK  DAM 


Keokuk  dam  came  from  Canada,  Eng- 
land, Belgium  and  France. 

Including  the  abutments,  the  dam  is 
one  mile  long.  There  are  119  concrete 
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spans.  The  piers  are  six  feet  thick,  and 
the  inside  measurement  of  a span,  that 
is,  the  distance  between  any  two  piers,  is 
thirty  feet.  The  viaduct  topping  the  dam 
structure  is  twenty-nine  feet  wide,  suffi- 
cient for  the  two  railroad  tracks  to  be 
built  across  it.  At  the  bottom  of  the 
river  the  dam  is  forty-two  feet  wide. 
Its  height  is  fifty-three  feet. 

Cooper  found  that  to  dam  the  Missis- 


HUGH  LINCOLN  COOPER — THE  ENGINEER  THAT 
MADE  THE  KEOKUK  DAM  POSSIBLE 


sippi  was  one  thing,  but  to  take  care  of 
the  river  during  the  constructive  period 
was  quite  another.  Here,  in  brief,  is  how 
he  did  it.  First,  by  coffer  dam  construc- 
tion, he  threw  across  the  river  the  line 
of  concrete  piers.  Not  until  the  119 


spans  wrere  completed  did  he  build  the 
spillway  sections.  That  is,  when  the 
piers  were  finished  he  constructed  spill- 
ways between  adjoining  piers,  shutting 
the  water  out  of  a part  of  the  river  ap- 
proximately thirty  feet  wide,  which  is  the 
distance  between  any  two  piers. 
Through  this  method  the  obstruction  to 
the  flow  of  the  river  at  any  one  time  was 
at  a minimum,  the  water  flowing  through 
all  other  arches  exactly  as  it  passes  be- 
tween the  piers  of  an  ordinary  river 
bridge. 

On  the  upper  side  of  each  span,  slots 
were  let  into  the  sides  and  into  the  top 
of  the  spillway.  In  these  slots  were 
placed  1 19  steel  gates  which  can  be 
manipulated  so  as  to  form  a complete 
obstruction  to  the  water  or  govern  the 
amount  passing  through  the  dam  to  the 
lower  river.  Thus,  the  gates  will  keep 
the  water  above  the  dam  at  a constant 
level,  being  opened  during  high  water 
periods  to  let  through  the  surplus. 

On  account  of  the  great  range  of  tem- 
perature to  which  reference  has  already 
been  made,  expansion  joints  were  set  in 
the  top  of  the  dam,  sheets  of  tar  paper 
being  suspended  vertically  across  the 
structure  inside  of  steel  molds  when  the 
concrete  was  poured  in.  When  this  pa- 
per rots  out  there  will  be  a narrow  fis- 
sure which  will  pull  apart  in  cold  weather 
and  close  up  in  hot  weather.  The  ex- 
pansion joints  are  necessary  for  surface 
work  only.  Experiments  showed  that 
the  concrete  under  water  would  be  af- 
fected but  little  by  any  change  in  tem- 
perature. 

The  ice  fender  at  Keokuk,  designed 
to  stop  the  sudden  breaking  of  ice  floes 
and  to  hold  them  until  they  melt  natur- 
ally in  their  native  beds,  is  built  of  solid 

( Continued  on  page  84) 
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The  Manufacture  of  Nails  and  Rivets 

A Description  of  the  Manufacturing  of  These  Commodi- 
ties of  Everyday  Use. 


By  LaRoee  Vandling 


Illustrations  by  courtesy  of  the  National  Machinery  Co. 


NAILS  and  rivets,  while  common 
articles  of  everyday  use,  form 
an  interesting  study  as  regards  their 
mode  of  manufacture,  of  which  little 
is  known  by  the  average  person. 

The  accepted  description  of  a nail  is 
that  it  is  a slender,  pointed  piece  of 


material  or  similar  characteristics. 
For  example,  there  are  brads,  spike, 
roofing  nails,  shoe  nails,  boiler  rivets, 
copper  rivets  and  split  rivets.  As  a 
general  rule,  nails  are  referred  to  as 
four  penny,  ten  penny,  etc.,  meaning 
that  a thousand  four  penny  nails  would 


A MACHINE  FOR  MAKING  NAILS  AND  RIVETS 


metal  usually  made  with  a head  at  one 
end  and  pointed  at  the  other  to  facili- 
tate the  fastening  together  of  wood  or 
like  material,  by  being  driven  through 
it.  Nails  and  rivets  are  both  named 
after  the  use  for  which  they  are  in- 
tended, as  well  as  after  their  shape, 


weigh  four  pounds,  a thousand  ten 
penny  nails  would  weigh  ten  pounds, 
and  so  on. 

A rivet  performs  usually  the  same 
function  with  metallic  plates  that  the 
nail  does  with  other  material,  although 
rivets  are  also  employed  to  hold  leather 
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and  different  fabrics  together.  In  gen- 
eral practice  a rivet  is  used  as  a metal 
pin  with  a head.  The  headless  end  is 
passed  through  two  or  more  plates  of 
metal  or  pieces  of  other  material,  and  is 
then  hammered  or  pressed  down  so  as 
to  form  a second  head.  In  manufac- 
turing, close  attention  is  given  to  the 
making  of  rivets,  as  they  are  subjected 
later  to  various  strains  and  stresses  in 
actual  use.  The  smaller  sizes,  used 
for  a variety  of  purposes,  are  made 
cold;  the  material  from  which  the  rivet 
is  made  being  fed  through  the  machine 


the  rivet-making  machine  comprising 
a piece  of  metal  that  forms  the  head 
— trouble  is  sometimes  experienced  in 
getting  the  rivet  to  kick  out  after  the 
rivet  head  is  made.  This  trouble  is 
most  pronounced  when  making  large 
heads,  but  is  overcome  in  a simple 
manner.  The  header  is  generally  a 
round  piece  of  tool  steel  which  varies 
in  size  according  to  the  size  of  the 
rivet  head.  It  has  one  end  cut  out  to 
the  shape  of  the  head  to  be  made.  A 
small  hole  about  3/16  inch  diameter  is 
drilled  the  entire  length  of  the  header, 


CUTTING  DIES  AND  HEADER  OF  THE  NAIL  AND  RIVET  MAKING  MACHINE 


cold  and  the  head  pressed  on  the  rivet 
while  in  this  condition.  This  process 
is  quite  satisfactory  for  small  rivets, 
but  in  making  larger  ones  no  risks  are 
taken,  since  the  head  must  be  abso- 
lutely free  from  any  fracture  or  im- 
perfection. To  overcome  this  danger 
and  insure  perfect  heads,  the  rods  out 
of  which  the  rivets  are  made  are  heated 
first  in  furnaces  and  then  fed  to  the 
machine  while  still  hot  and  the  head 
is  then  formed  on  one  end.  In  the  con- 
struction of  the  header — that  part  of 


so  as  to  form  an  air  vent,  which  allows 
the  escape  of  air  and  other  gases 
formed  in  the  header  when  the  rivet 
head  is  being  made.  It  would  be  sup- 
posed that  this  vent  might  make  an 
additional  projection  on  the  rivet  head 
and  thus  marr  its  appearance,  but  in  a 
properly  made  header  this  is  not  the 
case. 

Rivets  which  are  used  in  boiler  and 
structural  work  receive  little  attention 
after  being  made,  as  they  are  reheated 
again  when  used.  But  with  the  cold- 
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made  variety  they  are  annealed  to  give 
them  a “set”  and  render  them  more 
malleable.  As  the  machines  used  to 
make  rivets  are  similar  to  those  em- 
ployed in  the  manufacture  of  nails, 
nothing  will  be  said  further  on  the  sub- 
ject of  rivets. 

In  the  operation  of  nail  machines 
the  wire  is  placed  on  a reel  near  the 
machine  and  fed  into  the  dies  by  the 
feed  mechanism,  the  machine  making 
a nail  every  revolution.  Any  gauge 
nail  can  be  made  up  to  the  machine’s 
limit  by  changing  the  gripping  dies, 
and  various  lengths  can  be  secured  by 
simply  changing  the  stroke  of  the  rod 
connecting  the  main  shaft  with  the 
straightener  and  feeder  carriage. 

In  one  of  the  two  accompanying 
illustrations  is  shown  a general  view 
of  a wire  nail  machine.  In  the  other 
illustration  is  shown  the  die  mechan- 
ism. In  operation,  the  wire  is  fed  be- 
tween the  straightener  rolls  into  the 
dies.  It  is  then  gripped  by  the  gripping 
dies  and  the  head  formed  by  the  for- 
ward motion  of  the  heading  tool,  after 
which  the  heading  tool  withdraws,  the 
grip  dies  open  and  the  feeder  moves 
the  wire  forward  to  the  length  of  the 
nail  to  be  made.  The  grip  dies  again 
close  to  hold  the  wire  and  the  cut-off 
dies  shape  the  point  and  cut  off  the 
nail.  The  straightener  dies  then  move 
back  over  the  wire  and  at  the  same 
time  the  next  head  is  being  made  as 
already  described.  A kick-out,  oper- 
ated by  the  heading  slide,  ejects  the 
finished  nail.  A pinch  device  prevents 
the  wire  from  slipping  through  the 
rolls  during  the  forward  movement  of 
the  feeder  carriage.  As  the  wire  is 
straightened  by  having  the  rolls  passed 
back  over  it,  perfectly  straight,  long 
nails  can  be  produced  which  could  not 
be  made  were  the  wire  straightened 
by  being  only  pulled  through  rolls.  The 
nail-making  machines  of  standard  pat- 
tern are  made  in  sizes  taking  from  No. 
22  to  000  gauge  wire.  The  machines  can 
make  nails  in  lengths  of  from  % inch 
up  to  12  inches  long,  completing  a nail 
at  each  revolution  and  requiring  from 
l/2  to  10  H.  P.  to  drive  them.  As  high 
efficiency  and  low  cost  of  maintenance 
are  the  principal  considerations  in  any 
machine,  it  will  be  appreciated  that  ma- 
chines of  this  class  require  the  best 
material  and  mechanical  skill  obtain- 
able in  their  construction. 


After  the  nails  are  made  they  are 
placed  in  tumbling  barrels  and  are 
thoroughly  scoured;  this  process  re- 
moving any  fins  or  other  irregularities. 
Some  grades  of  nails  are  then  annealed 
and  re-scoured.  If  the  nature  of  the 
nails  requires  it,  they  are  galvanized, 
copper  coated,  etc.  In  order  to  insure 
a non-rusting  nail  some  makers  place 
them  in  a furnace  with  a mixture  of 
resin  and  marioala  gum,  which  forms 
a thin  film  of  rust  preventative  over 
the  nail. 

The  barb,  which  is  the  roughened 
portion  below  the  head,  is  put  on  in 
various  ways.  In  the  cheaper  nail  it 
is  rolled  on  the  wire  before  going  to 
the  nail  machine  and  in  others  it  is 
placed  on  the  nail  by  the  gripping  dies. 
One  manufacturer  has  a patented 
process  for  forming  this  barb,  which 
can  readily  be  detected  by  comparison 
with  other  nails. 


WIRELESS  EQUIPMENT  FOR 
THE  U.  S.  VOLUNTEER  LIFE 
SAVING  CORPS 

Following  the  example  of  the  River- 
side Station  at  West  99th  street,  the 
other  Greater  New  York  stations  of  the 
U.  S.  Volunteer  Life  Saving  Corps  are 
planning  to  install  radio  apparatus  for 
inter-station  communication,  as  well  as 
for  picking  up  wireless  messages  from 
small  cruising  power  boats  fitted  with 
radio  equipment.  In  each  instance,  as 
in  that  of  the  West  99th  Street  Sta- 
tion, the  equipment  will  be  installed 
by  members  of  the  corps  that  are  ex- 
perienced in  wireless.  Those  special- 
izing in  the  equipping  and  operating 
of  the  wireless  apparatus  will  be  con- 
sidered members  of  the  Volunteer 
Wireless  Association  of  the  U.  S.  Vol- 
unteer Life  Saving  Corps. 

The  station  at  West  99th  street  has 
on  several  occasions  been  used  to  good 
advantage.  When  war  ships  are 
anchored  in  the  Hudson  River  the  sta- 
tion is  used  frequently  as  a means  of 
communication  between  the  man  o’  war 
landing  and  the  war  vessels. 

The  Volunteer  Life  Saving  Corps 
acts  as  the  department  of  life  saving 
for  New  York  City.  It  has  a mem- 
bership of  over  3,000  and  has  40  houses 
and  50  life  boats. 
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WIRING  A CALIFORNIA  MIS- 
SION 

A NOVEL  situation  developed  re- 
cently in  connection  with  the 
wiring  of  the  San  Luis  Rey  Mission  near 
Oceanside,  Cal.  It  was  found  necessary 
to  bore  through  from  five  to  seven  feet 
of  adobe  wall  in  order  to  bring  in  the 
wires.  This  was  accomplished  by  means 
of  pipes  with  saw-like  teeth  cut  in  the 
ends.  The  hollow  pipes  served  as  a 
means  to  carry  off  the  dust  and  frag- 
ments while  the  boring  was  going  on. 
These  pipe-drills  were  operated  by  hand 
and  given  a sort  of  churning  motion, 


AN  OLD  CALIFORNIAN  MISSION 

partly  turning  and  partly  ramming  in 
and  out.  Considerable  difficulty  was  ex- 
perienced in  putting  the  wires  through 
the  timbers  also,  which,  in  this  instance, 
were  great  beams  that  the  Indians  had 
hauled  from  the  mountains  over  forty 
miles  away,  and  which  were  bound  to- 
gether with  raw-hide  thongs. 

It  is  a hopeful  sign  of  the  times  that, 
although  some  people  are  trying  their 
best  to  keep  all  the  old  buildings  of  his- 
toric interest  in  the  same  unimproved 
condition  that  they  found  them,  there  is 
a little  reason  being  used  by  a few  peo- 
ple in  these  matters.  There  is  more  ro- 
mance in  Progress  than  in  Retrogression 


and  we  are  glad  to  see  this  picturesque 
and  beautiful  old  Mission,  built  by  the 
Indians’  labor,  sacked  by  the  Mormons 
and  rebuilt  by  the  Franciscan  Monks, 
adopt  the  modern  system  of  lighting. — 
Donald  Shumway  Rockwell. 


VOLTAGE  REQUIRED  TO  PRO- 
DUCE SOUND  IN  RECEIVERS 

It  may  be  interesting  to  note  that 
the  voltage  required  to  produce  just 
audible  sound  in  receivers  at  high  fre- 
quencies is  enormously  lower  than  at 
low  frequencies.  The  table  appended 
was  compiled  from  careful  measure- 
ments made  in  the  laboratory.  The  re- 
ceivers used  were  a pair  of  standard 
8oo-ohm  receivers  of  a well-known 
make. 


Cycles 

Voltage  required 

per 

to  produce  just 

second. 

audible  sound. 

60 

0.000620 

120 

0.000290 

180 

0.000180 

300 

0.000060 

400 

0.000018 

550 

0.000008 

650 

0.000003 

800 

o.ooocoi 

1000 

0.0000006 

— P.  C.  IV right. 

LONG  DISTANCE  RECEIVING 
WITH  AUDION 

In  a recent  letter  received  from  Mr. 
B.  N.  Burglund,  he  states  that  with  a 
wireless  receiving  set  similar  to  that 
described  by  him  in  recent  issues  of 
Modern  Electrics,  he  was  able  to  copy 
“Press”  from  San  Francisco  at  a dis- 
tance of  3,800  miles.  He  states  that 
he  could  have  done  even  better  but  for 
the  fact  that  one  of  the  audion  bulbs 
burned  out  the  same  night.  Using  a 
regular  Marconi  valve,  the  best  dis- 
tance covered  was  1,600  miles. 

Mr.  Burglund  also  writes  that  he  has 
recently  discovered  how  to  improve  the 
operation  of  some  audions.  He  states 
that  by  placing  them  in  a strong  mag- 
netic field,  so  that  the  filaments  are 
cutting  the  lines  of  force,  he  obtains 
much  better  results  and  is  not  troubled 
with  the  sticking  or  polarizing  of  the 
audion,  which  eventually  takes  place 
when  used  in  the  ordinary  manner.  In 
these  experiments  the  magnets  of  a 
five-bar  magneto  (telephone  type) 
were  employed  with  good  results. 
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Wood  Turning  for  the  Beginner 

A Description  of  Two  Attractive  and  Easily  Constructed 

Music  Seats 

By  George  F.  Rhead. 


THE  two  turned  music  seats  shown 
in  the  illustrations,  Figs,  i and 
2,  will  be  found  of  serviceable  form  and 
sufficiently  simple  for  even  the  beginner 
in  wood  "turning  to  perform  creditably, 
the  first  being  perhaps  the  simpler. 
They  should  preferably  be  made  of  some 


FIG.  I. — MUSIC  SEAT  IN  TURNED  MAHOGANY 


fancy  wood,  such  as  walnut  or  mahog- 
any, and  finished  to  the  highest  state. 
For  the  beginner,  white  wood  is  prob- 
ably the  most  suitable,  since  it  is  far  less 
expensive  than  walnut  or  mahogany,  and 
should  a few  pieces  be  wasted  the  ex- 
pense will  not  be  very  great. 

As  the  seat  shown  in  the  illustration, 
Fig.  1,  is  the  simplest,  it  will  be  de- 
scribed first.  The  side  and  half  front 
elevations,  with  measurements,  are 
shown  in  Fig.  3,  but  before  beginning  any 
piece  of  work  in  wood  turning  it  is  ad- 
visable to  make  a full-size  working  draw- 
ing. From  that  the  worker  can  cut  out 
a cardboard  templet  or  profile  which  will 
be  found  invaluable  in  ascertaining  the 
progress  of  the  turning. 

The  circular  top  into  which  the  rails  of 
the  seat  are  tenoned  may  be  turned  sepa- 
rately and  dowelled  to  the  legs;  by  this 


means,  a saving  in  material  and  labor 
will  be  effected  and  as  the  weight  of  the 
seat  falls,  to  some  extent,  upon  the  verti- 
cal rails,  this  procedure  may  be  consid- 
ered a thoroughly  practical  one.  The  fol- 
lowing is  a list  of  pieces  required  for  the 
turned  work,  with  their  respective  dimen- 
sions : 

For  the  legs,  four  pieces  1 ft.  5 ins.  by 
i}i  ins.  square.  A piece  13  ins.  long,  by 
3*4  ins.  square  from  which  the  knobs 
may  be  turned.  Six  vertical  rails  8^2 
ins.  long,  by  1 in.  square;  and  two  hori- 
zontal pieces  9 ins.  by  1 in.  These  in- 
clude all  the  parts  that  require  turning, 
and  the  sizes  specified  are  all  slightly 
larger  than  the  finished  work,  and  in- 
clude the  portions  for  jointing.  The  be- 
ginner must  remember  also  that  in  meas- 
uring timber  for  turned  work,  it  is  im- 
perative to  allow  an  extra  half-inch  at 
the  ends  where  the  turning  is  carried  to 
the  extremities,  to  avoid  running  the 
tools  against  the  lathe  centres. 


FIG.  2. — FANCY  TURNED  WOOD  SEAT 

The  unturned  parts  consist  of  the  rails 
of  the  front  and  back  and  the  sides,  there 
being  required  for  these,  two  pieces  8T/j 
ins.  by  4l/2,  ins.  and  two  1 ft.  10  ins.  by 
4 ins.  all  1 in.  in  thickness.  The  harp  in 
the  centre  of  the  front,  is  sawed  out  from 


Digitized  by 


Google 


i6 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  1. 


Digitized  by  v^ooQle 


January,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


17 


a board  measuring  6 ins.  by  8 ins.  by 
in. 

It  is  almost  superfluous  to  remark  that 
wood  for  turning  should  be  dry,  and  per- 
fectly free  from  cracks,  as  well  as  free 
to  a considerable  extent  from  knots.  The 
four  legs,  comprising  that  part  of  the 
work  first  put  in  hand,  should  be  quite 
alike  and  uniform,  although  the  turner 
need  not  keep  exactly  to  the  pattern 
shown  but  can  vary  it  to  suit  his  taste  or 
requirements.  For  duplicating  work  a 


is  by  far  the  best  to  do  this  in  the  lathe 
than  by  hand  for  very  often  good  work  is 
marred  by  a too  liberal  application  in  one 
particular  place. 

Fig.  5 shows  the  method  of  jointing 
the  knobs  to  the  legs,  a good  fit  being 
secured  with  glue.  In  Fig.  6 is  shown 
the  joint  of  the  rails  with  the  legs;  those 
in  front  and  back  are  mortised,  but  the 
short  ones  on  the  sides  are  only  dowelled 
in  position  so  as  to  avoid  cutting  the  ten- 
ons of  the  long  rails  and  thus  weakening 


FIG.  3. — FRONT  AND  SIDE  ELEVATIONS  OF  SIMPLE 
MUSIC  SEAT 


practical  turner  relies  very  largely  upon 
the  eye  alone,  but  the  beginner  had  bet- 
ter rely  upon  his  rule  and  calipers,  or 
make  a cardboard  templet  from  his  work- 
ing drawing  to  guide  him. 

Success  in  turned  work,  of  which  the 
proportions  are  satisfactory,  depends 
mainly  upon  clean  cut  mouldings  and 
well  defined  edges  and  angles,  and  in 
these  matters,  the  beginner  should  exert 
his  special  efforts. 

When  the  required  size  and  shape  have 
been  given  to  the  article,  the  surface  may 
be  cleaned  up  with  a sheet  of  glass-paper 
held  against  the  work  as  it  revolves;  it 


the  joint  considerably.  The  turned  rails 
are  all  jointed  by  the  same  method,  a *4 
in.  turned  projection  being  formed  at  the 
end  like  a protruding  dowel,  and  sunk 
into  holes  drilled  to  fit.  Before  securing 
the  curved  rails  of  the  top,  cut  a “rabbet” 
all  around  for  receiving  the  seat  frame. 

The  half  front  and  side  elevations, 
with  measurements  for  the  seat  shown  in 
Fig.  2,  are  given  in  Fig.  4.  In  this  de- 
sign, the  turnings  are  also  of  a very  sim- 
ple description  and  the  same  method  of 
jointing  together  is  used,  with  the  excep- 
tion of  the  jointing  of  the  rails  with  the 
legs,  a mitred  tenon  joint  being  the  most 
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suitable  for  this  purpose.  This  is  shown 
in  Fig.  7. 

The  pattern  for  the  curved  pieces  of 
the  sides  and  those  at  the  back  marked 
A and  B in  the  elevation,  are  shown  in 
Fig.  8,  squared  up  and  ready  for  enlarg- 
ing into  a full  sized  drawing.  The  small 
piece  of  spiral  turning  in  the  back  could, 
should  the  worker  be  a novice  in  turn- 
ing, be  replaced  by  a piece  easier  to  make, 


rails.  In  the  case  of  the  design  shown  in 
Fig.  1,  the  top  edges  of  the  long  sides  re- 
quire to  be  curved  to  conform  with 
the  curved  rails.  Screw  a cross 

piece  or  two,  if  necessary  to  strengthen 
the  frame,  and  then  screw  all  around 
the  edges  of  the  frame  an  out- 
er frame  of  £4  by  1 in.  strip,  covered 
with  canvas  and  padded  with  flock  and 
stitched  as  shown  in  Fig.  9.  Then  tight- 


FIG.  4. — FRONT  AND  SIDE  ELEVATIONS  OF  TURNED 
MAHOGANY  SEAT 


but  still  in  keeping  with  the  rest  of  the 
design.  In  fitting  together,  1 in.  square 
strips  are  screwed  around  the  rails  to 
support  the  seat  frame.  These  can  be 
made  from  white  wood  or  pine  measur- 
ing 2 ins.  wide  by  1 in.  thick.  The  size 
of  the  frame  should  be  1 in.  less  all 
around  than  the  inner  measurements  of 


ly  stretch  webbing  across  the  inner  frame 
at  the  top,  interlacing  the  strips  as  indi- 
cated in  Fig.  10.  This  material,  about  2 
ins.  wide,  supports  the  stuffing  and  must 
be  tightly  pulled  so  as  to  prevent  sag- 
ging, as  far  as  possible,  after  a little  use, 
which  would  cause  the  seat  to  look  loose. 
Cover  the  webbing  with  canvas  and  pre- 
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pare  the  stuffing,  which  should  be  of 
horse-hair  well  teased  out,  so  as  to  retain 
its  spring.  The  hair  is  covered  with 
strong  canvas,  tacked  to  the  edges  of  the 
frame,  over  which  is  applied  a layer  of 
wadding,  when  the  seat  is  ready  for  cov- 
ering with  the  final  material.  The  final 
cover  material  is  secured  by  means  of 
gimp  pins  and  is  tightly  stretched  during 
the  operation.  The  seat  should  fit  the 
framing  formed  by  the  rails  and  be  tight- 
ly supported  by  the  internal  rabbet  or 
fillets. 


A METHOD  OF  HOLDING  GUY 
WIRES 

In  the  accompanying  illustration  is 
shown  the  method  of  holding  the  guy 
wires  for  the  aerial  mast  of  the  Naval 
Wireless  Station  at  San  Diego,  Cal. 
The  guy  wires  are  anchored  in  concrete. 


UNIQUE  ANCHORING  OP  GUY  ROPES 

The  ropes,  that  are  held  between  the 
three  sets  of  pulleys,  are  thoroughly 
tarred  to  keep  the  weather  from  rotting 
or  shrinking  them. — Stanley  E.  Hyde. 

A PROPOSED  NATIONAL  ASSO- 
CIATION 

A plan  is  at  present  being  considered 
for  the  purpose  of  establishing  a national 
organization.  All  wireless  clubs  and  as- 
sociations are  requested  to  send  any  sug- 
gestions or  opinions  they  may  have  on 
the  subject  to  Mr.  George  Eltz,  441  West 
47th  street.  New*  York  City,  at  the  earli- 
est possible  date. 


Lubeck,  Germany,  as  well  as  the  Draeger 
oxygen  diving  apparatus  for  the  diver. 
The  other  illustration  shows  this  eqitip- 


SUBMARINE  SLEDGE  ABOUT  TO  BE  SUBMERGED 

ment  being  towed  in  the  Ostsee,  Ger- 
many ; the  submarine  sledge  being  about 
to  be  submerged  to  the  bottom  where  the 
diver  can  begin  his  work.  The  sledge  is 
equipped  with  air  tanks  and  connected 
by  a long  hose  with  the  diver’s  helmet. 

This  submarine  diving  apparatus  is 
suitable  for  operating  at  a depth  of  40 
meters  (or  approximately  130  feet  ) and 
the  diver  can  work  two  hours  without 
inconvenience  as  has  been  repeatedly 
done  under  the  Baltic  Sea.  The  sub- 
marine sledge  has  two  rudders  at  the 
rear  which  allow  it  to  be  steered  to  the 


SUBMARINE  SLEDGE  AND  DIVER 


A GERMAN  SUBMARINE  SLEDGE 

One  of  the  accompanying  illustrations 
shows  a unique  German  submarine 
sledge  as  designed  and  constructed  at 


right  or  left,  as  well  as  a pair  of  deflect- 
ors in  front  which  allow  it  to  be  sub- 
merged or  brought  to  the  surface  at  the 
will  of  the  diver. — Frank  C.  Perkins. 
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Electrically-Operated  Photographic  Machine 


ONE  is  completely  astonished  in  the 
marvellous  work  of  the  Ashton- 
Wolff  automatic  photographing  machine, 
which  produces  attractive  white  and 
black  portraits  on  platinum-bromide 
postal  cards  in  the  space  of  4^  minutes. 


ELECTRICALLY -OPERATED  PHOTOGRAPH  MACHINE 


This  machine  has  just  been  completed 
by  its  inventor  at  Paris  where  it  has  been 
placed  in  operation  for  public  approval. 

The  person  desiring  to  be  photo- 
graphed inserts  a coin  into  a slot,  where- 
upon a bell  rings  and  a luminous  sign 
fixes  his  attention  for  a pose.  A strong 
flash  from  an  electric  light  then  illumi- 
nates the  person  for  the  purpose  of  se- 
curing an  instantaneous  view.  The  card 
which  is  developed  afterwards  as  a posi- 
tive is  then  put  through  the  developing, 
fixing  and  washing  processes  in  a single 
vessel  by  the  use  of  ingenious  magnetic 
valves.  Electricity  operates  the  entire 
machine  and  every  function  is  automati- 


cally controlled.  Similar  valves  serve  to 
empty  the  tank,  and  when  the  card  is 
finished,  the  bottom  of  the  vessel  opens 
and  drops  the  card  into  a rotary  dryer 
operated  by  an  electric  motor,  so  as  to 
dry  it  in  15  seconds  without  the  use  of 
heat  which  would  be  likely  to  soften  the 
gelatine.  Electro-magnets  are  brought 
into  play  to  arrest  the  motion  of  the  dry- 
er, and  as  soon  as  it  comes  to  a stop,  it 
is  pulled  into  a vertical  position  and  the 
photograph  drops  out  and  is  delivered 
through  a slot. 

One  of  the  most  interesting  features 
of  this  machine  is  the  rotary  electric 
contact  maker  which  gives  one  revolu- 


PARTLY  EXPOSED  VIEW  OF  MACHINE 


tion  of  an  arm  around  a disk  in  order  to 
send  the  current  into  all  the  various  mag- 
netic devices,  motors,  or  lamps  in  the 
proper  order  and  for  the  correct  length 
of  time.  Care  has  even  been  exercised 
for  adjusting  the  movement  of  the  mag- 
netic valves  for  summer  or  winter  use, 
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for  the  photographic  baths  act  more 
slowly  in  cold  weather.  All  the  inside 
parts  of  the  machine  are  built  so  that 
should  a leak  occur  the  chemicals  can- 
not reach  any  part  of  the  apparatus,  but 
are  forced  to  flow  into  a protective  eb- 
onite tank,  and  from  that  to  a waste 
tank. 

The  entire  invention  indicates  that 
every  point  has  been  carefully  consid- 
ered, and  the  machine  is  practical  and 
reliable.  It  turns  out  one  hundred  postal 
cards  without  needing  the  least  super- 
vision or  recharging,  and  the  chemical 
solutions  will  last  for  one  month  before 
requiring*  renewal. — Our  Paris  Corre- 
spondent. 


INCREASING  THE  ELECTRICAL 
CONDUCTIVITY  OF  A 
STREET  CAR  TRACK 

ONE  of  the  greatest  losses  with 
which  the  modern  electric  traction 
company  must  cope  is  that  which  occurs 
in  the  return  of  the  current  through  the 


ELECTRIC  TRACK  WELDING  CAR 

track  to  the  power  house.  From  a lay- 
man’s point  of  view  it  would  seem  that 
the  large  rails  used,  joined  as  they  are 
at  abutting  ends  by  thick  iron  plates  and 
heavy  bolts,  would  conduct  the  electricity 
back  to  the  generators  with  perfect  ease. 
But  such  is  not  the  case. 

A mechanically  perfect  joint  is  not 
necessarily  electrically  perfect  and  by  ex- 
haustive tests  extending  over  a period  of 
years,  authorities  in  this  field  have  con- 
clusively shown  that  serious  losses  do  oc- 


cur between  abutting  rail  ends  and  that, 
especially  in  the  case  of  long  interurban 
lines,  the  matter  of  “return  circuit  loss,” 
as  it  is  called,  is  a prominent  item  in  the 
running  cost  of  an  electric  railway 
system. 

The  most  efficient  plan  advanced  thus 
far  in  the  way  of  making  an  electrically 
perfect  joint  between  the  rails,  is  the 
electric  welding  method.  Simply  ex- 
plained, the  operation  consists  in  clamp- 
ing an  attenuated  “V”  shaped,  copper 
bar  alongside  the  rail  and  applying  a 
gradually  increasing  current  to  the  ex- 
treme ends.  After  a few  seconds  have 
elapsed,  the  points  at  which  the  electric- 
ity is  concentrated,  heat  to  a cherry-red 
and  a rigid  connection  with  the  iron  is 
effected. 

An  interesting  point  to  mention  in 
passing,  is  the  fact  that  this  connection 
is  approximately  four  times  as  efficient 
electrically  as  a similar  job  accomplished 
by  soldering.  Onq  hundred  bonds  a day 
by  the  electric  method  is  the  average 
work  done  by  the  welding  car  shown  in 
the  accompanying  photograph. 


THE  BIRMINGHAM  RADIO  AS- 
SOCIATION 

The  Birmingham  Radio  Association 
.was  recently  formed,  the  object  of  the 
association  being  to  promote  sociability 
among  the  local  amateurs,  and  to  further 
the  knowledge  of  and  interest  in  wire- 
less telegraphy. 

The  requirements  for  membership  are 
the  ownership  of  a working  station  and 
the  ability  to  send  and  receive  mes- 
sages. 

The  association  at  present  is  contem- 
plating placing  in  the  Public  Library  . 
several  good  reference  books  on  wire- 
less in  order  to  get  more  young  men  in- 
terested in  the  game.  Address  either  H. 
L.  Anslet,  president,  1428  Fountain  ave- 
nue, or  Gilbert  Bud  wig,  secretary,  1404 
South  17th  avenue,  Birmingham,  Ala. 


BACK  BAY  WIRELESS  CLUB 

As  secretary  of  the  former  Back  Bay 
Wireless  Club,  of  Boston,  I have  been 
instructed  to  tell  you  that  our  club  has 
been  disbanded.  Most  of  its  members 
have  joined  the  Amateur  Wireless  Asso- 
ciation of  New  England. — A.  L.  Francis. 
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The  Transmission  of  Photographs  Over  Wires 


WHILE  the  transmission  of  photo- 
graphs over  wires  cannot  be 
called  a new  feat  as  it  has  been  accom- 
plished since  a number  of  years,  it  is 
only  within  the  last  few  months  that  suc- 
cessful results  are  being  obtained  and 
such  a system  is  actually  used  in  com- 
mercial work.  Dr.  Korn,  a native  of 
Munich,  but  at  present  a resident  of 


RFCKIVING  APPARATUS  SHOWING  EXPOSED 
PHOTOGRAPHIC  DRUM 


Paris,  has  devoted  his  entire  attention  to 
the  perfecting  of  apparatus  for  photo- 
graphic transmission  over  wires  and  his 
latest  type  of  instrument  bids  fail  to 
become  of  world-wide  commercial  im- 
portance. Even  at  the  present  time,  the 
service  is  in  operation  between  Paris, 
Berlin,  London  and  Monaco,  with  pros- 
pects of  immediate  extension  to  other 
important  cities  on  the  Continent.  Dur- 
ing the  recent  hydro-aeroplane  meet  at 
Monte  Carlo,  photographs  taken  in  the 
morning  and  afternoon  of  the  important 
events  were  developed  in  the  evening, 
transmitted  over  550  miles  of  wire  to 
Paris,  and  published  in  the  leading 
Parisian  newspapers  the  next  morning! 

The  first  practical  system  used  in  the 
laboratory  of  Dr.  Korn  a few  years  ago 
employed  a positive  film  through  which 
a narrow  beam  of  light  was  passed.  The 
dark  and  light  portions  of  the  film 
caused  the  beam  of  light  to  have  a cor- 
responding variation  in  intensity,  effect- 
ing the  conductivity  of  a selenium  cell. 
Selenium  is  a metal  which  possesses  the 
peculiar  characteristic  of  changing  its 
conductivity  to  electrical  current  accord- 


ing to  the  light  falling  on  it.  Thus,  by 
the  varying  beam  of  light  passing 
through  the  film,  the  electrical  current 
that  passed  over  the  wires  was  caused  to 
fluctuate.  At  the  receiving  end  of  the 
circuit,  a special  galvanometer  was  em- 
ployed to  swing  in  a beam  of  light,  and 
by  the  variations  in  the  current  from  the 
transmitter,  the  beam  of  light  was  caused 
to  throw  more  or  less  light  on  a sensi- 
tive film  wound  around  a drum.  Both 
the  transmitting  as  well  as  the  receiving 
drums  were  turned  at  the  same  speed  by 
synchronous  motors,  so  that  the  receiv- 
ing and  transmitting  apparatus  would  be 
in  perfect  unison,  and  the  received 
photograph  would  be  exact  in  detail  to 
that  of  the  transmitted  one. 

In  the  more  recent  apparatus  em- 
ployed by  Dr.  Korn  in  his  latest  experi- 
ments, the  selenium  cells  have  been  dis- 
pensed with,  as  well  as  the  positive  film, 
which  marks  an  important  advancement 
in  the  perfecting  of  the  system.  The 
selenium  and  film  offered  many  difficul- 
ties which  would  undoubtedly  have  hand- 
icapped the  system  from  becoming  of 


TRANSMITTING  APPARATUS  SHOWING  CONTACT- 
MAKING DEVICE 


commercial  use,  and  caused  it  to  be 
strictly  limited  to  the  laboratory.  With 
the  present  apparatus,  a photograph  is 
taken  with  any  camera  desired  and  the 
negative  is  printed  on  a copper  plate,  by 
the  same  process  as  the  manufacturing 
of  half-tone  cuts  for  printing  purposes. 
The  film  or  plate  negative  is  also  placed 
next  to  a glass  plate  with  lines  across  it, 
so  that  the  finished  copper  plale  will 
have  parallel  lines  across  its  face  as 
shown  in  one  of  the  accompanying  il- 
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lustrations.  The  copper  plate  employed 
is  about  i/i32nd  of  an  inch  thick  and 
when  completed  is  held  tightly  on  a 
wooden  drum.  A close  examination  of 
the  copper  plate  shows  that  the  photo- 
graphic image  thereon  consists  of  high 


A COPPER  PLATE  FOR  TRANSMITTING 

and  low  portions  of  copper  with  the  lit- 
tle fine  grooves  of  the  lines  across  them. 
The  drum  on  which  the  copper  plate  is 
attached  is  driven  by  a synchronous  mo- 
tor as  well  as  that  on  the  receiving  drum, 
while  a very  finely  adjusted  contact 
needle  regulates  the  flow  of  current  be- 
tween the  copper  plate  and  itself.  Thus, 
the  high  and  low  portions  of  the  copper 
plate  as  well  as  the  ridges  cause  the  cur- 
rent transmitted  over  the  lines  to  be 
broken  up  and  varied  in  accordance  with 
the  dark  and  light  portions  of  the  photo- 
graphic impression  on  the  sending  cop- 
per plate.  Where  the  ribs  on  the  copper 
plate  have  been  left  high,  the  contact  is 
made,  whereas  the  contact  is  not  made 
where  the  ridges  have  been  lowered.  The 
receiving  apparatus  in  the  present  system 
varies  but  little  from  the  former  system, 
that  has  already  been  explained  above. 
A galvanometer  actuates  a shutter  inter- 
posed in  a beam  of  light  which  passes  on 
to  a sensitive  film.  The  receiving  and 
sending  drums  are  thus  caused  to  trans- 
mit and  reproduce  the  image  desired,  the 


photograph  that  is  received  appearing  in 
straight  white  streaks  as  shown  in  sev- 
eral of  the  accompanying  illustrations. 
The  illustrations  of  the  received  photo- 
graphs, serve  to  show  the  excellent  de- 
tail in  the  received  impressions,  and  it 
may  be  noticed  that  features  of  persons, 
parts  of  machines,  scenes,  and  other  de- 
tails are  reproduced  sufficiently  to  iden- 
tify them.  For  the  most  part,  the  illus- 
trations of  received  photographs  in  this 
article  have  been  transmitted  through 
considerably  more  than  550  miles  of 
wire,  between  Monte  Carlo  and  Paris. 

While  apparatus  has  been  installed  in 
London  for  the  purpose  of  transmitting 
views  to  Paris,  the  tests  have  not  proven 
entirely  satisfactory,  owing  to  the  large 
inductance  of  the  cables,  passing  under 
the  English  Channel.  However,  between 
Berlin  and  Paris  the  results  have  been 
entirely  successful,  and  even  from 
Monte  Carlo  to  Berlin  via  Paris,  though 
this  presented  rather  a difficult  feat. 
The  difficulty  in  long  distance  opera- 
tion lies  in  the  fact  that  the  copper 
ribbed  sheet  of  the  transmitter  containing 
the  photographic  impression  must  carry 
a heavier  current  to  cover  the  greater 


PHOTOGRAPH  MADE  WITH  RECEIVING  APPARATUS 

distances,  and  this  gives  rise  to  heavy 
sparking  between  the  copper  plate  and 
the  needle,  which  limits  the  distance 
that  can  be  covered.  However,  this 
may  be  obviated  by  a relay  arrangement 
which  will  cause  the  copper  plate  to 
carry  only  a small  current  sufficient  to 
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operate  the  relay,  which  in  turn  will  reg- 
ulate the  heavy  current  sent  over  the 
wires. 

The  accompanying  illustration  of  the 
receiver  shows  the  arrangement  of  the 
apparatus.  The  galvanometer  employed 
is  of  the  Einthoven  form,  and  extremely 
sensitive  to  minute  changes  in  line  cur- 
rent. A cylinder  like  that  of  the  trans- 
mitter is  mounted  in  a dark  box  which 
is  light-proof.  A pin  hole  admits  the 
light  from  a Nernst  lamp,  seen  at  the  left 
of  the  photograph.  The  beam  of  light 
from  the  Nernst  lamp  is  interrupted  by 
the  galvanometer  shutter  in  front  of  it. 
The  beam  of  light  going  through  the 
shutter  when  it  is  opened,  falls  on  the 
film  encased  in  the  long  metal  case.  The 
large  electro-magnet  is  the  source  of  a 
powerful  magnetic  field,  in  which  is 
stretched  a fine  metal  strip  carrying  the 


A HYDRO- AEROPLANE  PHOTOGRAPH  TRANSMITTED 
OVER  550  MILES 

line  current,  this  being  the  galvanometer. 
Upon  the  passing  of  a current  from  the 
transmitter,  the  strip  is  deflected,  and  by 
so  doing  it  uncovers  the  beam  of  light 
from  the  Nernst  lamp,  allowing  it  to 
strike  the  film.  Thus,  contact,  no  con- 
tact, contact,  etc.,  as  made  by  the  needle 
of  the  transmitter  on  the  copper  plate 
causes  light,  no  light,  light,  etc.,  to  strike 
on  the  receiving  films,  with  the  resulting 
white  lines  and  image.  The  operation  of 
sending  a photograph  over  the  wires  of 
this  system  is  a matter  of  but  a few  min- 
utes. 

While  it  cannot  be  said  that  the  sys- 
tem of  Dr.  Korn  is  a commercial  success, 
and  that  it  will,  in  its  present  form,  be- 
come as  widely  employed  as  the  telegraph 
or  telephone,  it  may  be  admitted  that  the 
present  system  gives  rise  to  the  belief 


that  within  the  very  near  future  such 
apparatus  will  be  in  use  over  the  entire 
world  in  connection  with  press  report- 
ing. With  the  many  improvements  that 
will  no  doubt  be  made  to  perfect  the  sys- 
tem, we  may  look  forward  to  the  advent 
of  the  apparatus  in  every  day  use,  as  in 
the  instance  of  the  telephone.  Thel  com- 
bined telephone  and  “telephot”  or  photo- 
graph transmitter  has  long  been  the 
dream  of  inventors  and  imaginative  writ- 
ers, and  there  probably  remains  but  lit- 
tle time  before  this  ideal  invention  will 
become  a reality. — Our  Paris  Correspon- 
dent. 


THE  RADIO  CLUB  OF  AMERICA 

The  Radio  Club,  of  America,  just  com- 
pleting the  fifth  year  of  its  existence, 
wishes  to  announce  to  all  who  are  prac- 
tically interested  in  the  science  of  radio 
communication,  and  whose  researches 
have  been  retarded  by  lack  of  acquaint- 
ance with  others  similarly  interested, 
that  here  is  an  organization  whose  ob- 
ject is  to  bring  such  men  together. 

As  the  Junior  Wireless  Club,  Ltd., 
it  was  among  the  first  organizations  to 
take  a definite  stand  in  the  defense  of 
the  amateur  against  unsatisfactory  legis- 
lation, sending  a delegation  to  Washing- 
ton in  1910. 

Although  the  club  was  at  first  purely 
composed  of  amateurs,  membership  has 
in  recent  years  been  greatly  increased 
by  a score  of  professional  operators,  uni- 
versity graduates,  and  business  men.  in- 
terested in  wireless.  The  club  has  as  a 
consulting  engineer,  Prof.  R.  A.  Fessen- 
den. Several  of  the  members  have  made 
inventions  of  no  small  note. 

Meetings  are  held  monthly,  and  an  in- 
teresting program  always  is  prepared  for 
the  occasion. 

Applicants  for  membership  are  passed 
upon  by  a committee,  and  the  name  is 
then  submitted  for  the  approval  of  the 
club  members.  The  secretary,  George 
Burghard,  1 East  93d  street,  New  York, 
will  be  pleased  to  answer  any  inquiries. 


KNEW  WHERE  HE  WAS 
A little  four-year-old  was  in  an  upper 
berth  in  a sleeping  car.  Waking  in  the 
night,  he  was  asked  if  he  knew  where  he 
was. 

“Tourse  I do?”  was  the  answer.  “Pin 
in  the  top  drawer.” 


Digitized  by 


Google 


January,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


25 


The  Seibt  Direct  Reading  Wave  Meter 


By  Henry  Townsend,  Jr. 


FOR  most  all  ordinary  electrical  and 
allied  measurements  of  a quantita- 
tive form  there  is  accessible  to  the  engi- 
neer some  type  of  direct  indicating  me- 
ter. Up  to  . the  present  time,  however, 
the  radio  engineer  has  had  no  form  of 
direct  indicating  instrument  for  the 
measurement  of  wave  length.  But  to- 
day, owing  to  the  ingenuity  and  perse- 
verance of  Dr.  George  Seibt  of  Germany, 
an  instrument  that  indicates  wave  length 
directly  when  properly  connected  in  an 


oscillating  circuit,  has  been  finally  devel- 
oped. This  device  is  covered  in  part  by 
Dr.  Seibt’s  French  patent  No.  446,251 
and  English  patent  No.  16,874. 

This  instrument  relies  for  its  opera- 
tion upon  the  fact  that  if  a conducting 
ring  is  placed  in  front  of  a coil  in  which 
an  alternating  current  flows,  the  ring 
will  be  repelled  from  the  coil.  This  ac- 
tion is  due  to  the  interaction  of  the  cur- 
rent induced  in  the  ring  by  the  alternat- 
ing magnetic  field  in  which  it  is  placed, 
and  the  magnetic  field  itself.  The  action 
so  produced  is  known  as  the  Thomson 
or  dynamometer  effect.  Thomson’s  re- 
pulsion effect  under  the  above  conditions 
has  been  utilized  by  Mandelstam  and  Pa- 
palexi  in  a special  form  of  double,  alter- 
nating current  mirror  galvanometer 
whereby  the  radio  frequencies  can  be 
very  precisely  measured.  Their  appa- 
ratus is  only  of  a laboratory  character, 
however,  and  it  remained  for  Dr.  Seibt 
to  produce  a really  serviceable  and  prac- 
tical instrument  for  the  direct  indica- 
tion of  wave  length,  by  means  of  a 
needle  moving  over  a graduated  scale. 
His  perfected  wave  meter  is  thoroughly 
portable  and  has  been  used  in  an  aero- 


plane radio  set,  where  the  vibration  was 
extremely  violent.* 

To  give  the  instrument  as  long  a scale 
as  possible  and  to  properly  split  the 
phases  of  the  two  stator  coils  A and  B, 
Fig.  1,  the  arrangement  shown  is  used. 
An  inductance  coil  is  indicated  at  I, 
while  K and  L are  resistances.  By  this 
means  and  also  the  special  construction 
of  the  armature,  seen  at  Fig.  2,  a long 
and  evenly  divided  scale  is  possible.  The 
armature  is  composed  of  thin  sheet  alu- 
minum, about  0.15  millimeter  thick.  The 
weight  of  the  armature  must  be  kept 
very  light  and  jewel  bearings  are  em- 
ployed. The  two  fixed  coils  A and  B, 
are  preferably  made  of  “litzendraht,” — 
special  multiple  stranded  conductor  for 
radio  frequency  instruments.  Their  di- 
ameter is  about  2 inches.  These  fixed 
stator  coils  are  semi-circular  in  form 
and  have  been  placed  as  at  Fig.  3,  to 
give  the  longest  scale  deflection.  This  is 
because  the  equilibrium  is  dependent 
upon  the  electromotive  forces  induced  in 


the  armature  by  the  two  coils  being  equal 
and  opposite,  and  therefore  the  angle  of 
rotation  will  be  greater,  when  the  field 
intensity  of  the  coil  toward  which  the 
armature  moves  is  larger  at  the  entering 
edge  than  when  it  is  constant.  The  in- 
clined coils,  therefore,  produce  a great- 

* Sec  the  Proceedings  of  the  Institute  of  Radio 
Engineers,  Vol.  I,  Part  3. 
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er  variation  in  the  deflection  angle  for 
a definite  change  in  frequency  than 
strictly  parallel  stator  coils.  It  should 
be  remarked  here  that  the  moving  arma- 
ture disc  is  surrounded  by  4 stator  coils ; 
one  pair  being  in  back  of  it  and  the  other 
in  front  of  it.  The  lower  semi-circular 
coil  and  the  one  immediately  above  it  are 
joined  in  parallel  and  not  in  series.  This 
reduces  the  reactance  of  the  instrument 
and  makes  its  connection  to  external  cir- 
cuits much  simpler. 


The  Seibt  direct  indicating  wave  meter 
is  connected  directly  in  the  grounded  side 
of  the  antenna  or  other  circuit  in  which 
high  potential  differences  exist,  through 
the  medium  of  a close  or  loose  coupled 
air  transformer.  A common  connection 
qf  the  wave  meter  is  seen  in  Fig.  4.  The 
usual  auto-transformer  supplied  with  the 
instrument  is  composed  of  copper  strip 
and  has  a slider  fitted  to  it  by  which 
means  any  desired  current  can  be  passed 
through  the  wave  meter. 

The  portable  model  of  this  instrument 


current  is  passed  through  the  instru- 
ment, and  for  indicating  the  allowable 
minimum  and  maximum  currents  passing 
through  the  wave  meter  a small  lamp  is 
fitted  to  it  just  above  the  scale.  The 
auto-transformer  is  adjusted  until  the 
tube  or  lamp  shows  a red  glow,  indicat- 
ing minimum  current  for  a correct  read- 
ing and  a bright  glow  for  the  maximum 
current  for  a correct  reading.  Change 
in  wave  length  is  effected  by  means  of  a 
switch  on  the  instrument,  which  short- 
circuits  part  of  the  resistance  coil  in 
series  with  one  of  the  stator  coils. 

The  energy  consumed  by  the  portable 
form  of  Seibt  wave  meter  on  the  3000 
meter  scale  is  about  1 watt,  and  on  the 
shorter  or  1500  meter  scale  about  4 
watts.  The  needle  of  the  instrument 
does  not  have  any  definite  zero  current 
position  of  its  own,  but  comes  to  rest  at 
various  points  along  the  scale.  When 
measuring  a wave  length  the  needle  takes 
up  its  proper  position  along  the  scale. 
Current  transformers  are  supplied  for 
this  instrument  enabling  it  to  be  used  on 
radio  transmitting  sets  as  large  as  50  or 
more  kilowatts,  with  antenna  currents 
up  to  100  amperes. 

Seibt’s  wave  meter  can  be  used  con- 
stantly if  desired  and  it  has  been  con- 
nected in  circuits  for  several  hours  with- 
out noting  any  changes  in  its  reading  as 
regards  accuracy.  The  instrument 
weighs  about  5 pounds  and  measures  9 


resembles  any  ordinary  portable  volt- 
meter, fitted  with  a wooden  case  and 
folding  half  door.  It  is  calibrated  with 
two  scales,  one  reading  from  150  to  1500 
meters,  and  the  other  from  500  to  3000 
meters.  The  scale  divisions  for  the  1500 
meter  range  each  correspond  to  10  me- 
ters and  for  the  3000  meter  range  each 
scale  division  is  equal  to  100  meters.  As 
may  be  surmised,  a certain  amount  of 


by  8 by  3^  inches.  Its  readings  are 
practically  independent  of  the  damping 
or  radiation  resistance  of  the  antenna 
circuit.  The  price  of  this  wave  meter  is 
about  $40  in  Germany,  or  $58.00  includ- 
ing duty  in  the  United  States.  This  me- 
ter is  certainly  in  great  denfand  for  the 
rapidly  growing  wants  of  the  radio  man, 
and  should  have  a very  fine  market 
indeed. 
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An  Improved  Oscillation  Transformer 

By  B.  N.  Burglund 


MUCH  has  been  written  upon  the 
various  instruments  used  in 
wireless  telegraphy  and  telephony,  but 
none  has  been  more  neglected  than  the 
oscillation  transformer. 

I have  noticed  but  a few  feeble  at- 
tempts, and  these  strictly  along  orthodox 
lines.  When  we  stop  to  consider  the  dis- 


tance covered  by  our  modern  wireless 
equipments  and  then,  with  the  engineer’s 
eye,  examine  some  of  the  apparatus,  we 
begin  to  wonder  how  we  ever  can  trans- 
mit energy  at  all. 

Our  mathematicians  have  shown  us 
how  to  construct  transformers  that  work 
with  an  efficiency  of  98.6  per  cent,  on 
low  frequency  alternating  current,  but 
on  high  frequency  currents,  we  have  up- 
to-date  transformers  with  an  efficiency, 
when  at  their  very  best,  of  only  20  to  30 
per  cent. ; and  in  connection  with  ordi- 
nary rotary  and  stationary  spark  gaps 
(the  quench  type  not  included)  this  effi- 
ciency drops  as  low  as  15  per  cent. 

Dr.  A.  Hoyt  Taylor  of  the  University 
of  North  Dakota  has  expressed  a term 
which  applies  well  to  wireless  transmis- 
sion of  energy.  I will  try  to  express  Dr. 
Taylor’s  view  in  as  simple  a language  as 
possible,  using  as  an  example  a large 
bell  suspended  so  as  to  vibrate  freely  at 
its  own  natural  period  of  vibration.  For 
instance,  strike  the  bell  with  a large  ham- 
mer one  sharp  blow  and  the  bell  will 
ring  or  vibrate  very  loud  and  clear.  All 
the  energy  stored  in  that  blow  was  trans- 
mitted into  the  bell  and  expended  again 
in  the  form  of  vibration  in  the  metal 
which  is  then  transformed  into  sound 
waves;  the  bell  will  ring  for  a certain 
time  or  until  the  energy  is  all  dissipated. 
This,  Dr.  Taylor  calls  “Impact  Excita- 
tion.” 

Now  on  the  other  hand,  strike  the  bell 


with  a sack  of  meal  and  even  though 
double  the  energy  is  used  in  the  blow,  no 
sound  is  emitted  because  whatever  en- 
ergy was  transmitted  to  the  bell  has  been 
immediately  re-absorbed  by  the  meal 
sack. 

Now — applying  this  same  principle  to 
the  transmission  of  wireless  energy  into 
the  aerial — if  it  were  possible  to  have 
the  spark  gap  or  its  substitute  impart  the 
stored  energy  of  the  condenser  to  the 
aerial  and  then  allow  the  aerial  to  oscil- 
late at  its  own  natural  period,  we  would 
be  considerably  nearer  the  ideal  condi- 
tions of  wireless  transmission  of  energy. 
We  would  not  need  any  helix  or  oscilla- 
tion transformer  and  tuning  would  be 
simplified,  because  the  wave  transmitters 
would  depend  entirely  upon  the  natural 
period  of  the  aerial.  The  efficiency 
would  be  very  high,  since  all  of  the  en- 
ergy  stored  in  the  condenser  would  be 
transmitted  directly  to  the  aerial  with- 
out any  loss.  The  quenched  type  of 
spark  gap  comes  as  near  as  is  practicable 
in  gaps  where  air  is  used  as  a means  of 
producing  the  disruptive  discharge.  But 
even  this  type  of  spark  gap  is  far  from 
ideal ; an  oscillation  transformer  must  be 
used  even  though  the  distance  between 
the  primary  and  secondary  is  adjusted  as 


close  as  insulation  will  allow.  We  still 
have  a loss  of  at  least  30  per  cent,  of  the 
condenser  energy,  due  to  the  fact  that  air 
is  used  as  a magnetic  path. 

Nearly  all  styles  of  oscillation  trans- 
formers that  are  in  commercial  use,  es- 
pecially those  used  with  stationary  and 
rotary  gaps,  are  so  constructed  that  at 
least  50  per  cent,  of  the  applied  energy 
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known  as  the  “return  lines  of  force/’ 
With  a closed  coil  type  of  transformer 
these  so-called  return  lines  of  force  are 
all  utilized,  but  in  the  open  coil  type  it  is 
not  practicable  to  utilize  these  lines;  so 
with  the  type  of  transformer  described 
herein  the  writer  will  deal  only  with  the 
lines  of  force  which  are  contained  within 
the  helix  or  primary  proper. 

In  the  accompanying  drawings  it  will 
be  seen  at  a glance  that  all  of  the  lines 
generated  by  the  primary  are  utilized 


the  form  of  a large  clock  spring  and  the 
secondary  is  wound  on  the  surface  of  a 
keg  or  barrel.  Here,  again,  we  have  the 
two  windings  at  90  degrees  to  each  other, 
but  the  lines  of  force  generated  in  each 
coil  are  in  the  same  direction,  providing 
the  two  windings  are  so  wound  that  their 
magnetic  poles  are  the  same. 

The  author  has  found  by  practical  ex- 
perimenting and  testing  that  if  the  pri- 

(Cott tinned  on  page  88) 
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is  lost,  owing  to  the  necessity  of  extreme 
loose  coupling.  Nearly  all  types  of  trans- 
formers have  their  secondary  adjusted 
in  such  a position  that  they  only  utilize 
one-half  of  the  magnetic  lines  of  force 
generated  by  the  primary.  By  exploring 
with  a fixed  coil  or  wave  meter,  a fairly 
accurate  chart  can  be  made  showing  the 
position  of  the  magnetic  field. 

Fig.  1 shows  a magnetic  field  as  found 
by  the  exploration  of  a helix  18  inches  in 
diameter  and  containing  3 turns  of  in- 
ductance. Fig.  2 shows  the  general  ac- 
cepted idea  of  loose  coupling  the  primary 
and  secondary  and  utilizing  only  a very 
small  per  cent,  of  the  energy  in  the  pri- 
mary. An  oscillation  transformer  where 
the  secondary  cuts  all  of  the  lines  of 
force  generated  by  the  primary,  is  an 
ideal  type  of  design.  Fig.  3 shows  a the- 
oretical design  of  this  type.  As  will  be 
noticed,  all  of  the  magnetic  lines  of  force 
are  utilized,  that  is,  all  of  the  magnetic 
lines  contained  within  the  primary.  Of 
course,  it  is  understood  that  it  is  impos- 
sible to  utilize  those  lines  of  force  that 
pass  through  the  air  outside  and  that  are 


n9  4 


and  that  the  variation  of  coupling  is  ac- 
complished by  tilting  the  secondary,  so 
that  the  secondary  winding  cuts  less  and 
less  lines  of  force  until  the  two  windings 
are  90  degrees  apart  in  which  posi- 
tion the  secondary  does  not  cut  any  lines 


at  all.  It  will  be  noticed  that  the  secon- 
dary is  in  the  center  of  the  magnetic 
field,  regardless  of  the  degree  of  coup- 
ling. It  will  also  be  observed  that  the 
two  circuits  are  not  wound  parallel  to 
one  another;  the  primary  is  wound  in 
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The  New  Compressed  Air  Gap 


A DESCRIPTION  of  the  principles 
_ and  construction  of  the  com- 
pressed air  spark  gap  recently  intro- 
duced may  be  of  interest  to  our 
readers.  A few  words  on  the  functions 
of  the  spark  gap  and  the  operation  of 
other  inventions  that  have  been  de- 
signed to  obviate  the  difficulties  in- 
volved in  its  use  will  aid  in  an  under- 
standing of  the  new  one  which  is  the 
subject  of  this  article. 

As  every  reader  knows,  an  ordinary 
transmitter  consists  of  a high  tension 
transformer  attached  to  the  terminals 
of  a condenser,  around  which  are  con- 
nected a spark  gap  and  inductance. 
The  transformer  serves  simply  as  a 
source  of  energy  from  which  the  con- 
denser is  charged,  the  condenser  in  turn 
discharging  through  the  gap.  This  dis- 
charge usually  takes  place  just  twice 
in  each  cycle  of  the  alternating  cur- 
rent, which  operates  the  transformer, 
that  is,  at  the  two  points  of  maximum 
potential  occurring  in  each  complete 
alternation.  The  portion  of  the  trans- 
mitter which  includes  the  condenser, 
spark  gap  and  inductance,  constitutes 
what  is  known  as  the  closed  oscillation 
circuit,  the  sole  purpose  of  which  is  to 
start  a train  of  oscillations  in  the  aerial 
that  is  connected  either  directly  or  in- 
ductively to  the  inductance  in  the 
closed  circuit.  Once  started,  these 
oscillations  in  the  aerial  circuit  will 
continue  with  much  greater  freedom 
if  the  spark  across  the  gap  is  quickly 
suppressed,  but  under  ordinary  cir- 
cumstances this  discharge  continues, 
with  the  result  that  a great  deal  of 
energy  is,  in  various  ways,  wasted. 
Apparatus  for  a simple  experiment 
illustrating  the  interaction  which  oc- 
curs between  the  closed  and  aerial 
oscillation  circuits,  is  shown  in  Fig.  1. 
To  a string  attached  loosely  between 
supports,  tie  two  small  weights  of 
equal  size,  suspending  them  by  means 
of  additional  strings  as  shown.  Upon 
swinging  one  of  these  weights — which 
we  will  consider  the  closed  oscillation 
circuit,  it  will  be  noted  that  its  motion 
is  gradually  transferred  to  the  second 
weight,  which  will,  in  a moment,  swing 


with  an  amplitude  almost  equal  to  the 
original  stroke  of  the  first,  which  has 
in  the  meantime  entirely  lost  its 
energy.  If  at  this  point  we  lift  the 
first  weight,  the  second  one  will  con- 
tinue swinging  for  a considerable 
period  of  time.  The  original  pendu- 
lum has  delivered  up  its  energy  and 
should  be  removed  from  any  further 
relation  with  the  second  one  if  maxi- 
mum efficiency  is  to  be  attained  in  the 
second  pendulum,  which  corresponds 
to  the  aerial  or  open  oscillation  cir- 
cuit. But  in  the  analogy  of  the  wire- 
less transmitter,  unfortunately  such  is 
not  the  case  when  an  ordinary  spark 
gap  is  employed.  The  action  which 
thus  takes  place  is  illustrated  by  leav- 


ACTION  OF  OSCILLATION  AND  AERIAL  CIRCUITS 


ing  the  first  pendulum  undisturbed  in- 
stead of  eliminating  it,  as  was  done 
in  the  first  experiment.  The  result  will 
be  a very  large  decrease  in  the  dura- 
tion of  the  oscillations,  which,  instead 
of  being  permitted  to  go  on  undis- 
turbed in  the  second  pendulum,  or  aerial 
circuit,  which  is  the  useful  one,  are 
transferred  back  and  forth  from  one  to 
the  other.  This  action  serves  no  pur- 
pose and  wastes  a large  part  of  the 
available  energy,  causing  a rapid  damp- 
ing of  the  oscillations  emitted  by  the 
aerial.  It  is  just  this  damping  which 
is  aimed  at  in  the  section  of  the  wire- 
less law  which  specifies  that  the  logar- 
ithmic decrement  of  stations  shall  not 
exceed  2/10.  This  is  but  the  mathe- 
matical method  of  expressing  damp- 
ing or  the  rate  at  which  oscillations  in 
the  aerial  circuit  die  out.  A second, 
and  very  important  result  of  failing 
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to  suppress  the  primary  discharge  as 
soon  as  it  has  served  its  useful  pur- 
pose, is  the  drain  upon  the  condenser 
which  occurs  when  the  spark  gap  con- 
tinues in  action.  It  is  clear  that  if  the 
spark. continues  any  longer  than  neces- 
sary, the  energy  of  the  condenser  is 
needlessly  depleted,  thus  reducing  the 
potential  available  for  the  next  dis- 
charge. A third  and  almost  equally 
bad  result  of  this  interaction  between 
the  two  circuits,  is  the  disturbance  of 
the  purity  of  the  emitted  wave.  Strong 
secondary  waves  differing  in  length 
from  the  main  one  and  consequently 
interfering  and  preventing  sharp  tun-' 
ing  at  the  receiving  station  result,  thus 
not  only  making  it  difficult  for  the  re- 
ceiving operator  to  read  the  station 
through  others,  but  causing  needless 
interference  with  the  work  of  nearby 


operators.  A fourth  difficulty  arising 
out  of  the  unnecessary  persistance  of 
the  discharge  in  the  closed  circuit  is 
the  arcing  and  heating,  as  well  as 
other  troubles,  arising  within  the  gap 
itself. 

The  main  object  in  all  development 
of  spark  gaps  is  quick  quenching  of 
the  discharge,  the  importance  of  which 
has  just  been  dwelled  upon  at  length. 
Gaps  accomplishing  this  purpose  are 
said  to  produce  shock  excitation;  that 
is,  the  aerial  is  started  in  action  by 
means  of  a shock  delivered  from  the 
closed  oscillation  circuit.  This  term 
implies  the  absence  of  any  interaction 
between  the  two  and  also  that  the 
closed  circuit  serves,  as  it  should, 
simply  the  purpose  of  starting  in  mo- 
tion the  aerial  oscillations.  A means 
for  accomplishing  this  result  mechani- 


cally has  been  devised  in  the  form  of 
the  rotary  gap,  the  principle  of  which 
is  illustrated  in  Fig.  2.  With  this  gap 
the  discharge  can  occur  only  when  a 
pair  of  the  rotating  electrodes  come 
opposite  the  stationary  ones,  being 
quickly  broken  off  by  the  rotation  of 
the  motor.  The  number  and  size  of 
the  electrodes,  and  the  speed  of  the 
motor,  are  so  adjusted  that  a suitable 
spark  frequency  and  duration  of  dis- 
charge are  obtained.  This  method  has 
been  adopted  with  excellent  results  by 
the  Marconi  and  National  Electric  Sig- 
nalling companies,  and  also  by  a large 
number  of  amateurs.  However,  in  the 
case  of  the  amateur  stations,  the  prin- 
cipal advantage  has  been  the  attain- 
ment of  a high  spark  frequency  often 
amounting  to  about  480  sparks  per 
second,  instead  of  only  120,  as  is  pro- 
duced by  an  ordinary  gap,  which  gen- 
erally discharges  only  twice  in  each 
cycle.  The  actual  increase  in  the  hot 
wire  meter  reading,  which  records  the 
energy  of  the  oscillations,  is  not  likely 
to  amount  to  more  than  10  or  15  per 
cent. 

Another  method,  which  does  not  in- 
volve the  use  of  a motor,  is  the 
quenched  gap  originated  by  German 
inventors  and  now  used  exclusively  by 
the  Telefunken  company,  and  to  some 
extent  by  Marconi.  This  type  of  gap. 
is  illustrated  in  its  essential  features 
in  Fig.  3.  The  spark  takes  place  in 
the  spaces  between  the  electrode 
plates,  which  are  separated  by  gaskets 
of  mica  or  some  resilient  material. 
These  gaskets  also  serve  to  render  air- 
tight the  spaces  between  the  plates.  A 
groove  is  provided  between  the  spark- 
ing face  and  the  gasket,  in  order  to 
prevent  the  discharge  from  attacking 
the  latter.  Adjustment  is  usually  ac- 
complished by  varying  the  number  of 
gaps  employed.  Various  theories  have 
been  put  forth  to  explain  the  action  of 
the  quenched  gap,  but  it  would  appear 
that  the  main  essential  is  the  exclusion 
of  air,  irrespective  of  the  exact  cause 
of  the  quenching.  Excellent  results 
have  been  attained  with  this  type  of 
gap  in  connection  with  modern  500- 
cycle  commercial  equipments,  but  for 
some  unexplained  reason,  these  results 
do  not  appear  in  the  small  60-cycle 
sets  of  the  experimental  and  private 
station.  The  quenched  gap  has  unde- 
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niably  proven  itself  a failure,  so  far 
as  the  smaller  outfits  are  concerned. 

Thus,  from  one  cause  or  another,  the 
great  advantages  of  the  modern 
quenched  discharge  have  been  un- 
available to  the  private  station,  owing 
to  the  failure  of  devices  employed  for 
this  purpose  in  commercial  work  to 
produce  similar  results  on  the  60-cycle 
set.  The  solution  of  this  problem  of 
attaining  the  advantages  of  a quenched 
discharge  for  the  small  station  was  the 
object  of  a series  of  extended  experi- 
ments carried  on  in  a laboratory  in 
Chicago  for  a period  of  over  a year 
upon  spark  gap  design.  After  many 
months  of  work  upon  this  problem,  it 
was  discovered  that  the  introduction 
of  air  under  pressure  within  the  gap 
produced  most  remarkable  results. 
The  hot  wire  meter  swung  up  to  nearly 
twice  the  value  reached  with  an  ordi- 
nary gap,  as  soon  as  the  compressed 
air  instrument  was  applied.  It  ap- 
peared that  the  increase  of  air  pressure 
within  the  spark  chamber  was  the  only 
requirement  to  produce  the  long  sought 
results  for  the  60-cycle  set.  But  with 
the  introduction  of  the  air  pressure, 
new  difficulties  arose.  Insulation  and 


FIG.  3. — REPRESENTATIVE  DESIGN  OF  A QUENCHED 
GAP 


leakage  troubles  appeared  and  above 
all  was  the  problem  of  designing  a 
structure  embodying  the  'new  prin- 
ciple, which  would  be  at  once  efficient 
and  trouble  proof,  and  at  the  same 
time  economical  in  design. 

These  difficulties  were  slowly  over- 


come, until  finally,  one  by  one,  the 
essential  features  were  combined  in 
an  instrument  of  simple  and  strong 
construction. 

In  Fig.  4 is  illustrated  this  new  in- 
strument. It  consists  essentially  of 
four  adjustable  sparking  spaces  ar- 
ranged within  an  air-tight  chamber. 
This  chamber  is  clamped  within  an  in- 
sulated frame  and  is  provided  with  a 
Schrader  valve  through  which  air  is 


FIG.  4. — THE  NEW  COMPRESSED  AIR  SPARK  GAP 


forced  by  means  of  a bicycle  pump. 
From  10  to  30  or  40  pounds  pressure  is 
employed.  The  electrode  plates  are 
punched  and  drawn  with  special  tools 
from  sheet  copper  and  are  spaced  by 
means  of  gaskets  cut  from  a very  soft 
grade  of  rubber.  Ordinary  “rubber” 
contains  only  10  or  15  per  cent,  of  this 
very  expensive  crude  material,  the 
name  of  which  it  bears.  But  the  con- 
ditions ntet  with  in  the  new  gap  neces- 
sitated the  employment  of  a grade 
almost  entirely  pure.  The  thickness  of 
these  gaskets  is  specified  as  .096  of  an 
inch  and  they  do  not  vary  from  this 
more  than  .002  inch.  The  sparking 
surface  of  the  electrode  plates  is  about 
two  inches  in  diameter.  Each  pair  of 
electrodes  is  spaced  from  the  next  by 
means  of  a brass  tube  which  serves  to 
radiate  heat  and  also  forms  a part  of 
the  air  chamber.  Two  ribbed  plates 
constitute  the  ends  of  this  chamber  and 
these  are  pivoted  to  the  clamping 
frame.  Considerable  experimenting 
was  required  in  order  to  find  an  applic- 
able method  of  rendering  the  gaskets 
entirely  air-tight,  but  a way  of  coating 
was  finally  arrived  at  which  served  this 
purpose.  The  insulation  is  of  black 
vulcanized  fiber,  which  was  found  to 
be  the  material  that  could  best  meet 
with  the  conditions  involved.  This 
fiber  is  finished  by  milling,  grinding 
and  polishing.  The  successful  opera- 
tion of  the  gap  has  necessitated  unusual 

( Continued  on  page  92) 
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The  Panama-Pacific  Exposition  and  Patent  Protection 


By  George  William  Miatt. 


AN  error  of  the  fourth  dimension  is 
obvious  in  the  Kahn  law  recently 
adopted  primarily  for  the  protection  of 
foreign  exhibitors  at  San  Francisco  in 
1915.  The  framers  of  the  bill  in  their 
anxiety  to  propitiate  and  protect  for- 
eign exhibitors  have  through  ignorance 
of  the  premises  unwittingly  overreached 
their  mark.  If  the  text  of  the  Act  is  to 
be  construed  literally  it  is  unquestion- 
ably the  most  dangerous,  ill-considered 
and  inexcusable  law  which  has  ever  been 
enacted  in  this  country  relating  to  patent, 
design,  trade-mark  and  copyright  prop- 
erty; and  the  Patent  Law  Association 
has  very  properly  begun  an  active  cru- 
sade for  its  repeal  or  modification,  in 
order  to  avert  the  confusion  and  injustice 
that  would  inevitably  result  from  its  en- 
forcement. Designed  to  protect  the  for- 
eign exhibitor  against  piracy,  this  law 
permits  the  piracy  of  the  inventions, 
designs,  trade-marks  and  business  of  our 
citizens,  protects  the  pirate  and  penal- 
izes his  victim.  If  allowed  to  stand  in 
its  present  form  it  will  materially  injure 
instead  of  benefit  the  Exposition,  since 
United  States  manufacturers  will  hesi- 
tate to  send  their  goods  for  the  inspec- 
tion of  “proprietors”  of  unknown  for- 
eign patents  if  they  are  thereby  to  sub- 
ject themselves  to  the  risk  of  suit  for  in- 
fringement without  even  a chance  for  de- 
fense. 

There  can  be  no  objection  to  the  pro- 
vision of  the  first  section  of  the  act,  that 
all  articles  imported  for  exhibition  shall 
be  admitted  free.  Section  2 provides 
for  a branch  Copyright  and  Patent  Of- 
fice at  the  Exposition,  and  permits  the 
“proprietor”  of  any  foreign  patent,  trade- 
mark, or  copyright  to  obtain  from  said 
office  a certificate  amounting  to  legal 
evidence  of  such  “proprietorship” ; while 
Section  3,  makes  it  unlawful  to  “copy, 
imitate,  reproduce  or  republish”  any- 
thing exhibited  at  the  Exposition  hav- 
ing the  protection  of  a foreign  patent, 
copyright,  trade-mark,  etc.,  without  the 
authority  of  the  “proprietor”  thereof, 
whether  he  has  a certificate  from  such 
branch  Patent  Office  or  not.  Whether 
innocent  or  premeditated,  infringe- 


ment of  such  alien  rights  is  punishable 
by  (a)  Injunction;  (b)  Damages  and 
profits;  (c)  Surrender  of  alleged  in- 
fringing articles  to  be  held  during  suit; 
(d)  Surrender  of  articles  found  to  in- 
fringe, and  all  means  of  making  them, 
all  to  be  destroyed.  Moreover,  Section 
4 makes  zvilful  infringement  a penal  of- 
fense, punishable  by  imprisonment  for 
a year  or  less,  or  a fine  of  $100  to  $1,000, 
or  both ; a penalty  far  more  severe  than 
that  for  infringement  of  a regular 
United  States  patent,  because  of  the  in- 
clusion of  fine  and  imprisonment;  while 
Section  6 gives  protection  to  the  “pro- 
prietor” from  the  time  the  protected  ar- 
ticle arrives  at  the  Exposition  grounds 
to  the  end  of  three  years  from  the  close 
of  the  Exposition,  presumably  Decem- 
ber 4,  1915. 

Hence  it  will  be  seen  that  this  preco- 
cious law  practically  grants  automatic- 
ally an  ultra  unimpeachable  United 
States  Patent,  Trade-Mark  or  Copy- 
right, as  the  case  may  be,  to  every  ex- 
hibitor who  holds  a foreign  Patent, 
Trade-Mark,  or  Copyright,  etc.,  from 
the  moment  his  goods  are  received  on 
the  Exposition  grounds  until  December 
4,  1918  at  least;  and  this  extraordinary 
and  gratuitous  protection  is  granted 
without  application,  without  the  pro- 
duction of  his  foreign  patent,  trade- 
mark or  copyright,  without  examination, 
without  fee,  without  publication  or  no- 
tice of  any  kind  to  the  public.  He  is 
not  even  required  to  obtain  the  certifi- 
cate provided  for  by  the  act  itself,  al- 
though he  “may”  do  so  if  he  cares  to 
take  the  trouble. 


Was  ever  law  more  preposterous  or 
more  calculated  to  result  in  confusion 
worse  confounded,  particularly  when 
taking  into  consideration  the  great  di- 
versities in  Patent  Law  and  Practice  in 
various  countries  abroad  as  compared 
with  our  own.  It  proposes  to  grant  pro- 
tection to  inventions  possibly  known 
here  from  time  immemorial;  on  which 
our  Patent  Office  may  have  refused  pro- 
tection, or  granted  patent  protection 
still  in  force;  or  which  have  been  dedi- 
( Continued  on  page  115) 
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Modem  Producer  Gas  Engines 

A Recently  Introduced  Form  of  Prime  Mover  With  a 
Very  Promising  Future 


By  Stephen  House 


IT  is  the  conviction  of  many  that  the 
internal  combustion  engine  has  come 
not  only  to  stay,  but  to  finally  supplant 
its  steam  predecessor  as  the  chief  mech- 
anical agency  of  work.  We  are  continu- 
ally being  reminded  in  these  days  that 
man's  efforts  ought  to  be,  and  must  be 
at  no  very  distant  date,  directed  towards 
the  conservation  of  those  commodities 
necessary  to  modern  life.  Land  now  de- 
voted to  grain  growing  will^,  in  a few 
years'  time,  fail  to  satisfy  the  require- 
ments of  mankind;  a state  of  things 
which  will  be  remedied  only  by  intensive 
farming.  Intensive  farming  depends  for 


valuable  than  the  anthracites  of  the  East. 
Yet  when  it  is  considered  that  the  aver- 
age type  of  steam  engine  of  from  200  to 
300  horsepower  delivers  only  about  5 
per  cent,  of  the  available  heat  units  in  the 
form  of  effective  work,  it  will  be  im- 
mediately appreciated  that  large  quanti- 
ties of  fuel  are  required.  Since  the  effi- 
ciency of  the  steam  engine  is  so  low  it 
would  appear,  too,  that  so  far  as  useful 
work  performed  is  concerned,  huge 
quantities  of  coal  are  annually  wasted. 
The  introduction  of  internal  combustion 
has  done  much  towards  eliminating  waste 
while  it  has  simultaneously  raised  the 
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its  successful  operation  upon  an  adequate 
supply  of  good  fertilizer,  and  as  the  nat- 
ural sources  of  this  substance  are  fast 
nearing  depletion,  science  must  devise 
means  of  artificially  preparing  fertilizer 
if  we  are  to  be  saved  from  rapid  ex- 
tinction. The  seemingly  exhaustless  coal 
resources  of  the  world  will  have  their 
day  and  come  to  an  end,  by  which  time, 
if  a substitute  has  failed  to  appear,  we 
cannot  help  but  miserably  perish,  unless 
such  calamitous  circumstances  resulted 
in  a general  migration  of  animal  life 
from  the  colder  to  the  warmer  zones  of 
the  earth.  In  the  meantime,  however,  we 
can  postpone  as  far  as  possible  that  dire- 
ful day  by  utilizing  our  present  supplies 
of  fuel  more  and  more  economically. 

Coal  differs  greatly  in  character  and  in 
its  capacity  as  a heat  producer.  The 
lignites  of  the  West  are  thermally  less 


efficiency.  The  internal  combustion  en- 
gine, like  most  other  innovations,  has  had 
to  fight  its  way  to  the  front  of  practical 
utility  from  the  time  of  its  initiation, 
when  the  high  cost  of  coal  prohibited 
more  than  a small  plant,  to  the  present 
day,  when,  in  the  Diesel  engine,  it  claims 
to  possess  the  highest  thermal  efficiency 
of  all  mechanical  engines,  namely,  46  per 
cent.  The  increase  of  efficiency  has 
been  accompanied  by  increased  economy 
in  the  internal  combustible.  It  has  pro- 
gressed from  expensive  town  gas  to  com- 
paratively cheap  crude  oil  ignited  in  the 
piston  cylinder  by  the  heat  of  high  com- 
pression. 

There  is  a system  to  which  scant  at- 
tention has  been  paid  as  yet,  but  which 
has  at  least  the  quality  of  cheapness  as 
a recommendation.  VVTiile  the  ordinary 
steam  engine  consumes  about  six  pounds 
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of  coal  per  horsepower  hour,  the  inter- 
nal combustion  engine,  driven  by  pro- 
ducer gas,  uses  only  about  i J4'  pounds  of 
peat  fuel  per  horsepower  hour.  Plants 
driven  by  peat  producer  gas  have  been 
greatly  improved  upon  during  the  past 
few  years,  and  provide  above  all  a means 
whereby  the  bogs  found  in  this  and  other 
countries  may  be  put  into  effectual  ser- 
vice. The  system  is  interesting  and  well 
worthy  of  a brief  description.  As  dis- 
tinguished from  a steam  plant  a pro- 
ducer gas  plant  consists  of  a furnace,  a 
wet  coke  scrubber,  a drying  chamber, 
and  the  engine  proper.  These  principal 
parts  have  been  shown  without  unnec- 
essary details  in  the  accompanying  sketch. 
The  furnace,  itself,  consists  of  two  parts : 
an  upper  and  a lower  grate,  which  are 
connected  by  means  of  the  pipe  C.  The 
functions  of  these  two  parts  of  the  fur- 
nace are  not  identical  in  any  way.  In 
the  lower  is  burned  dry  peat  which  has 
been  broken  into  small  pieces.  As  soon 


as  this  is  burning  well  the  upper  grate 
is  filled  with  peat  in  the  rough.  The 
heat  in  the  lower  part  of  the  furnace 
acts  as  a fire  to  accomplish  the  dual  pur- 
pose of  drying  the  peat  in  the  upper  part 
and  driving  off  the  greater  part  of  the 
volatile  matter,  mostly  hydrocarbons. 
This  mixture  of  gases  travels  by  way  of 
pipe  C to  the  lower  grate  where  it  passes 
up  through  the  slowly  burning  peat  to 
the  pipe  M.  These  pipes  unite  into  one 
and  carry  the  gas  to  the  wet  coke  scrub- 
ber. As  the  drawing  illustrates,  the 
scrubber  is  an  iron  receptacle  nearly 
filled  with  coke  through  which  continu- 
ally percolates  a stream  of  cold  water. 
The  gaseous  products  from  the  furnace 
enter  the  scrubber  at  the  lower  end,  and 
in  ascending  through  the  coke  suffer  a 
continuous  cooling  effect  which  increases 
as  the  gases  ascend.  Cooling  the  gases 
causes  a larger  part  of  the  impurities, 
such  as  tar,  which  has  escaped  condensa- 
tion by  the  water  jacket  W,  to  condense 


on  the  coke  and  walls  of  the  chamber. 
Accordingly,  as  the  gas  passes  to  the  dry- 
ing chamber  it  is  comparatively  pure. 
In  the  drying  chamber  the  producer  gas 
deposits  whatever  impurities  may  remain 
on  the  layers  of  fibre  over  which  it 
passes.  Here,  too,  it  is  dried.  The  gas 
is  now  in  a condition  to  enter  the  piston 
cylinder.  Before  entering  into  the  cylin- 
der, however,  it  passes  through  valves 
which  regulate  the  admission  of  the  air 
and  the  correct  proportion  of  air  and  gas 
so  that  an  adequate  explosive  mixture  is 
obtained.  In  the  piston  cylinder  the  mix- 
ture of  air  and  producer  gas  is  exploded 
by  a sparking  attachment.  It  is  the  heat 
of  the  explosion  and  the  instantaneous 
expansion  of  the  gases  that  provide  the 
energy  for  pushing  out  the  piston  and  so 
imparting  motion  to  the  shaft. 

Producer  gas  is  a mixture  of  nitrogen 
and  carbon  monoxide,  and  is  obtained 
very  simply  in  the  laboratory  by  passing 
a slow  stream  of  air  over  heated  char- 
coal, as  illustrated  in  the  diagram. 

This  experiment  shows  precisely  what 
is  happening  in  the  furnace  of  the  pro- 
ducer plant.  Air,  in  each  case,  is  drawn 
over  or  through  a layer  of  carbon.  It  is 
probable  that  as  the  air  comes  in  contact 
with  the  carbon  at  the  grates,  complete 
combustion  of  the  carbon  follows,  thus: 

C -j-  Oa  '=  C02 

The  oxidation  of  the  carbon  is  accom- 
panied by  an  evolution  of  heat.  As  the 
carbon  dioxide  passes  through  the  upper 
layers  of  burning  charcoal  it  is  reduced 
to  carbon  monoxide, 

c + h2o  = co  + h2. 

Since  the  oxidation  of  the  charcoal  to 
carbon  dioxide  develops  heat  it  follows 
almost  naturally  that  the  reduction  of  the 
oxide  results  in  an  absorption  of  heat. 
It  is  just  at  this  point  that  the  advantage 
of  the  system  appears,  for  the  carbon 
monoxide  passes  from  the  furnace  to  the 
engine  without  further  change,  and  in  the 
piston  cylinder  is  completely  oxidized  by 
the  air  that  is  mixed  with  it.  By  its  oxi- 
dation, it  delivers  up  the  heat  units, 
which  it  absorbed  in  the  furnace,  to  per- 
form work.  By  a simple  modification 
the  thermal  efficiency  may  be  increased 
greatly.  If  instead  of  air  a mixture  of 
air  and  steam  be  passed  through  the  in- 
candescent charcoal  the  following  chemi- 
cal action  ensues  besides  those  above 
mentioned : 
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C + H,0  = CO  + Ht. 

The  carbon  is  oxidized  to  carbon 
monoxide  and  develops  heat,  while  the 
steam  is  reduced  to  free  hydrogen  with 
an  accompanying  absorption  of  heat 
Since  the  absorption  of  heat  is  in  excess 
of  the  evolution  of  heat  by  more  than 
50  per  cent,  it  will  be  easily  seen  that  the 


introduction  of  the  steam  is  a decided 
advantage.  It  is  true  that  the  nitrogen 
present  acts  as  a continual  diluent,  yet 
the  total  effective  heat  units  developed 
by  explosion  in  the  piston  cylinder  in  no 
way  suffer,  nor  does  the  presence  of 
small  quantities  of  gaseous  hydrocarbons 
materially  deteriorate  from  the  advan- 
tages of  the  system. 


Wireless  Telegraphy  in  Its  Infancy 

A Narrative  of  Early  Experiences  in  the  Art  of  Wireless 

Telegraphy 

By  Clyde  J.  Applegate. 


DURING  the  year  190a,  die  United 
States  Government,  through  the 
Signal  Corps,  first  experimented  with  the 
then  unknown  wireless  telegraphy. 
Newspaper  readers  at  that  time  would 
occasionally  see  a very  small  article,  far 
down  in  one  comer  of-  the  paper,  an- 
nouncing that  signals  had  been  received 
through  the  air  by  means  of  what  was 
called  Wireless  Telegraphy.  Little  or  no 
attention  was  given  the  subject  by  the 
general  public.  During  the  summer  of 
1902,  however,  the  papers  announced  in 
very  large  type,  “Marconi  signals  the  let- 
ter 'S’  across  the  Atlantic  Ocean  by 
Wireless  Telegraph.” 

It  is  positively  known  that  Mr.  Mar- 
coni did  send  signals  through  the  air  for 
a distance  of  two  miles  without  the  aid 
of  connecting  wires  during  1895.  De  For- 
est, in  his  siriall  office  on  top  of  the  tall 
building  at  100  State  street.  Battery 
Park,  New  York  City,  was  also  working 
with  wireless  instruments.  He  had  al- 
ready succeeded  in  carrying  on  tele- 
graphic communication  by  wireless  be- 
tween his  State  street  station  and  two 
other  stations  located  at  Staten  Island 
and  Coney  Island,  as  well  as  with  a sta- 
tion on  the  fishing  boat  Angler,  which 
carried  passengers  to  and  from  the  Fish- 
ing Banks. 

In  1902  the  United  States  Govern- 
ment took  up  the  matter  of  wireless  tel- 
egraphy and  began  experimenting  with 
DeForest  instruments.  L.  E.  Harper 
and  myself,  both  members  of  the  Signal 
Corps,  were  selected  to  carry  on  the  ex- 


periments. Two  stations  were  opened 
up,  one  at  Sandy  Hook  and  the  other  at 
Fort  Wadsworth,  Staten  Island.  These 
two  points  are  22  miles  apart.  Harper 
was  operator  at  the  Hook,  while  I was 
stationed  at  Fort  Wadsworth.  The  in- 
struments were  few  at  this  date,  the 
sending  side  consisting  of  a motor-gen- 
erator of  500  volts,  which  was  stepped 
up  through  a transformer  to  20,000  volts. 
The  remaining  apparatus  comprised  four 
leyden  jars,  a spark  gap  and  a key  with 
contact  points  emersed  in  oil. 

The  receiving  side  had  a pair  of  head 
phones,  a detector  comprising  two  alu- 
minum wires  with  a common  sewing 
needle  pulled  up  against  them  by  means 
of  a spring  so  as  to  make  the  contact  del- 
icate, a small  fixed  condenser  and  an  in- 
ductance coil  the  size  of  a sewing  ma- 
chine bobbin — nothing  else.  The  aerial 
was  composed  of  two  wires  on  spreaders 
suspended  from  one  pole. 

At  first  these  two  stations  could  not 
signal  each  other.  Shortly  afterwards  it 
was  found  that  the  top  of  our  pole  was 
below  the  embankment  in  back  of  which 
the  cannons  were  located.  An  additional 
30-foot  pole  was  added,  and  messages 
were  then  exchanged  without  difficulty. 
It  was  a very  proud  day  for  Harper  and 
myself. 

Up  till  this  time  no  regular  commer- 
cial work  had  been  done  and  hardly  any 
steamships  were  equipped  with  wireless. 
One  afternoon,  as  I had  the  head  phones 
on  and  was  receiving  from  Harper,  I was 
astonished  when  some  other  wireless  ap- 
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paratus  started  in  sending.  I continued  to 
listen  to  the  unknown  station  and  it 
proved  to  be  located  on  the  steamer 
Cromo  bound  for  Havana,  with  Miss 
Alice  Roosevelt,  Major  Harrison  and 
party  on  board.  They  were  sending  mes- 
sages which  were  being  copied  by  the 
Coney  Island  De  Forest  Station. 

The  messages  were  addressed  to  Mr. 
Roosevelt  and  others  and  in  part  would 
read,  “Fifteen  miles  at  sea,  beautiful 
weather,  etc.”  One  of  them  in  particular 
impressed  me  as  to  the  need  of  wireless 
for  marine  purposes,  and  it  read,  “Left 
my  keys  in  my  desk,  take  charge  until 
my  return.”  This  was  really  the  starting 
of  wonderful  wireless. 

New  instruments  were  very  slow  in 
making  their  appearance  in  those  days 
and  the  distance  covered  was  very  short. 
But  because  of  the  success  we  had  had, 
the  Government  sent  Harper  and  myself 
to  Alaska  to  equip  and  operate  two  sta- 
tions, one  at  St.  Michaels  and  the  other 
at  Nome,  or  properly  speaking,  Port 
Safety,  24  miles  east  of  Nome.  This  24- 
mile  stretch  was  equipped  with  a land 
line.  The  reason  for  locating  at  Port 
Safety  was  due  to  Cape  Nome — a very 
tall  hill,  located  on  a direct  line  between 
Nome  and  St.  Michaels — which,  it  was 
then  believed,  would  interfere  with  the 
wireless  waves.  This  supposition  was 
found  later  to  be  groundless. 

Twelve  Oregon  pine  poles,  six  for  St. 
Michaels  and  six  for  Port  Safety,  were 
towed  from  Seattle  in  back  of  the  steam- 
er Tacoma . Two  masts  at  each  station 
were  erected,  each  mast  consisted  of 
three  poles  reaching  a total  height  of 
212  feet.  The  poles  were  placed  about 
50  feet  apart.  A single  pole  had  proven 
almost  worthless  on  account  of  the  wind 
whipping  the  aerial  around  the  mast.  The 
aerial  was  180  feet  long  and  consisted 
of  30  No.  16  bare  copper  wires.  At  that 
time  horizontal  aerials  were  believed  the 
best. 

In  October  of  1903,  the  two  stations 
were  completed  with  the  exception  of  a 
few  small  instruments  that  were  to  ar- 
rive on  the  steamer  Oregon . This  steamer 
had  an  accident  and  was  towed  into 
Dutch  Harbor.  It  was  then  too  late  to 
send  any  others  as  navigation  closes  the 
last  of  October,  so  we  had  to  manufac- 
ture the  key,  spark  gap  and  leyden  jars. 
We  were  unable  to  send  or  receive  sig- 
nals over  this  112  miles  that  separated 


St.  Michaels  and  Port  Safety  all  during 
the  winter.  Our  different  experiments 
were  made  known  to  each  other  by  mail, 
which  took  a month  to  receive  a letter 
that  was  carried  by  dog  team  over  the  ice. 

The  following  summer  the  required 
instruments,  with  one  or  two  modern 
ones,  were  received  and  communication 
was  established  in  September  of  1904. 
The  signals  were  very  loud  and  business 
was  at  once  started,  opening  up  tele- 
graphic communication  between  Nome 
and  the  outside  world.  The  messages 
were  sent  from  St.  Michaels  by  land  line 
to  Valdez,  Alaska,  and  thence  by  cable  to 
Seattle  where  the  Government  turned 
them  over  to  the  commercial  companies. 
The  rate  charged  was  $7.50  for  ten 
words. 

Previous  to  the  installation  of  wireless 
telegraphy  at  these  two  points,  a cable 
had  been  laid  between  St.  Michael  and 
Port  Safety,  but  each  spring  when  the 
ice  would  go  out,  it  would  drag  the  cable 
with  it.  This  meant  a loss  of  thousands 
of  dollars  and  a delay  of  several  months 
before  a new  one  could  be  laid. 

Nome  was  fast  becoming  too  import- 
ant a business  center  to  allow  such  de- 
lays in  its  telegraphic  business,  so  when 
wireless  was  yet  very  young  it  was  put 
to  a test  at  this  important  point  and  read- 
ily proved  its  value. 

In  the  fall  of  1904 1 was  sent  back  to  the 
United  States  to  be  treated  for  my  eyes 
which  were  in  a very  bad  condition. 
Later,  at  the  General  Hospital  at  San 
Francisco,  I was  discharged  in  March, 
1905,  totally  blind — caused  by  the  flash 
of  the  spark  gap  paralyzing  the  optic 
nerve.  My  case  was  the  first  on  record 
in  the  Government  service,  although  the 
French  Government  had  experienced  a 
great  deal  of  eye  trouble  among  its  wire- 
less operators.  The  spark  gap  is  now 
enclosed  in  a steel  jacket  to  eliminate  this 
danger. 

Harper  is  still  in  the  Government  ser- 
vice and  wrote  me  a short  time  ago  stat- 
ing that  he  was  again  in  Alaska,  at  Nome, 
where  the  wireless  station  had  been 
transferred  from  Port  Safety.  A 10  kw. 
station  now  replaces  the  old  2 kw.  and 
a large  steel  structure  takes  the  place  of 
those  grand  old  Oregon  pines. 

Hearing  of  all  the  new  instruments 
used  in  wireless  telegraphy  to-day,  I 
often  stop  and  wonder  how  it  was  pos- 
sible to  work  with  the  few  that  we  had 


Digitized  by 


Google 


January,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


37 


in  1903.  What  other  wonderful  discov- 
ery can  compete  with  wireless  teleg- 
raphy ? At  the  present  writing  it  holds 
a record  of  saving  over  five  thousand 
persons  from  a watery  grave  since  1909. 

News  just  received  states  that  the  sta- 
tion at  Nome  has  been  washed  out  to  sea 
by  a mighty  storm  on  Behring  Sea.  This 
will  again  throw  Nome  in  a panic  al- 
though there  is  no  question  as  to  a new 
station  being  erected  at  once.  But  till 
this  is  done  the  old  system  of  dog  teams 
to  St.  Michael  will  have  to  be  resorted 
to.  Wireless  will  be  appreciated  more 
fully  in  the  future  by  those  concerned  in 
this  out-of-the-way  spot  of  the  far 
North. 


A WIRELESS  RESCUE  AT  SEA 

A repetition  of  the  tragic  Voltumo 
disaster  is  represented  in  the  recent  fire 
on  board  the  Spanish  steamer  Balmes. 
The  fire  on  the  steamer  was  discovered 
at  11  o’clock  p.  m.,  and  the  crew,  seeing 
that  resistance  to  the  flames  was  prac- 
tically impossible,  summoned  aid  by 
means  of  wireless  telegraphy.  The  call 
reached  the  Pannonia  about  180  miles 
away.  The  British  cruiser  Suffolk  also 
answered  the  call,  but  was  too  far  away 
to  transmit  readable  messages.  The 
Pannonia  responded  to  the  appeal  for 
help,  and  raced  at  top  speed  to  the  assist- 
ance of  the  Balmes. 

Arriving  at  the  scene  of  the  steamer  in 
distress  the  next  evening,  the  Pan- 
nonia succeeded  in  taking  103  passen- 
gers from  the  burning  steamer.  This 
rescue  was  effected  while  the  sea  was 
very  agitated.  The  crew  of  the  Spanish 
steamer  remained  on  board  in  order  to 
navigate  the  ship  and  fight  the  flames. 
As  a result  the  steamer  was  towed  into 
St.  George’s  harbor,  Bermuda,  and  the 
fire  was  finally  subdued. 


ANOTHER  WIRELESS  RESCUE 

In  a recent  issue,  The  Telegraph  and 
Telephone  Age  states  that  wireless 
telegraphy  was  again  employed  for  se- 
curing help  in  times  of  danger  at  sea. 
An  outbreak  of  fire  occurred  recently  in 
the  cargo  of  cotton  on  the  steamer  Berk- 
shire off  the  coast  of  North  Carolina, 
endangering  the  lives  of  one  hundred  pas- 
sengers. Aid  was  summoned  by  means 
of  wireless,  and  the  passengers  were  tak- 
en from  the  ship  while  it  was  about  fifty 
miles  away  from  land. 


“COLD  LIGHT”  A NEW  RAY 

There  is  widespread  interest  among 
the  few  American  savants  who  hear  the 
distant  Parisian  rumors  of  Professor  C. 
F.  Dussaud’s  new  discovery  of  the  so- 
called  “cold  light.”  A Johns  Hopkins  vis- 
itor in  Paris  has  just  communicated  the 
fact  for  the  first  time. 

Professor  Dussaud’s  method  is  to  sup- 
ply an  ordinary  tungsten  filament  lamp 
with  a voltage  much  in  excess  of  that  for 
which  the  tungsten  was  originally  intend- 
ed. The  amount  of  this  extra  voltage 
varies  with  circumstances  but  should  not 
exceed  150  per  cent,  of  the  original 

Thus,  if  you  take  the  common  hundred 
volt  lamp,  you  should  in  these  experi- 
ments run  it  intermittently  at  say  two 
hundred  and  fifty  volts.  The  intermit- 
tent rest  intervals  must  be  two-thirds  of 
the  “going”  intervals.  You  will  then  ob- 
tain a brilliant  light  without  the  filament 
showing  any  signs  of  failing.  The  latter 
is  caused  by  the  continuous  action  of  the 
current  and  the  intermittency  does  away 
with  it. 

If  you  group  your  lamps  by  threes, 
and  have  each  of  the  three  supplied  in 
turn,  a uniform  light  will  be  visible. 
Short  filaments  in  spiral  form  also  give 
a very  high  candlepower. 

True  “cold  lights”  such  as  the  glow 
worm’s,  the  firefly’s  and  phosphorescent 
bacterial  lights,  are  of  course  not  ap- 
proached exactly  by  Professor  Dussaud’s 
Parisian  light.  No  incandescent  light  so 
far  discovered  is  “cold.”  While  the  bac- 
terial “lamps,”  the  glow  worm  and  fire- 
fly's light  are  all  at  a maximum  of  effi- 
ciency, the  efficiency  of  the  best  electric 
incandescent  lamps  is  only  1 per  cent,  of 
the  energy  applied. 

That  is  to  say  99  per  cent,  of  the  power 
used  is  not  seen ; only  1 per  cent,  is  visi- 
ble. Even  a tungsten  filament  run  at 
2,500  degrees  of  heat  would  only  give  a 
6 per  cent,  efficiency,  and  at  2,800  de- 
grees tungsten  melts. — L . K.  Hirshberg. 


WIRELESS  IN  WARFARE 

In  the  recent  extensive  warfare  car- 
ried on  in  the  Balkan  states,  wireless 
telegraphy  played  a very  important  part. 
It  is  said  that  before  the  outbreak  of 
hostilities,  Germany  supplied  fourteen 
complete  equipments  for  radio  communi- 
cation to  Greece,  five  to  Turkey,  and  two 
to  Bulgaria 
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The  Mental  Side  of  Wireless 

A Phase  o£  Operating  That  Has  Been  Generally  Overlooked 
Although  of  Paramount  Importance 

By  Alfred  C.  Pickells 

(U.  S.  Radio  Inspector) 


IS  the  work  of  the  telegrapher  mech- 
anical, or  does  it  involve  action  on 
the  part  of  the  little  cells  of  gray  mat- 
ter? 

One  occasionally  hears  such  a question 
in  these  days  when  operators  have  come 
to  be  so  much  in  demand  by  the  increase 
in  the  use  of  radio  telegraphy.  But  how 
often  do  the  questioners  stop  to  consider 
the  appearance  of  a telegrapher  when  he 
comes  off  duty  after  a hard  day’s  work 
or  after  a hard  watch  aboard. ship?  How 
often  does  one  stop  to  note  that  tired 
look  in  the  eyes,  the  drawn  expression 
of  the  features,  that  frequent  little 
twitching  of  the  muscles  that  speak  of 
overwrought  nerves?  One  might,  by 
analyzing  these  signs,  find  the  answer 
without  further  investigation. 

Just  a glance  at  a mechanical  occupa- 
tion and  one  that  is  a combination  of 
ntental  and  muscular  effort  might  reveal 
an  interesting  comparison.  The  man  who 
operates  the  loom  or  plies  the  needle  or 
handles  the  brush  or  trowel  does  so  as 
the  result  of  a drill  in  which  he  has  been 
trained  for  a longer  or  shorter  period  of 
time.  His  hands  or  feet,  or  perhaps  both, 
pass  through  certain  motions  that  have 
become  a part  of  the  routine  of  his  life, 
and  during  those  moments  his  mind  can 
be  on  a thousand  and  one  different  sub- 
jects while  his  hands  and  feet  guide 
themselves.  After  his  day’s  work  he  ap- 
pears tired,  but  it  is  from  physical  wear, 
and  he  works  on  for  years  with  no  other 
ailment  but  that  same  sense  of  fatigue 
at  the  end  of  the  day. 

But  what  of  the  operator?  During  his 
watch  he  either  operates  the  key  or  the 
pen  or  the  typewriter.  From  the  begin- 
ning to  the  end  it  is  a steady  grind 
which  comes  from  not  merely  the  act 
of  operating  the  key  but  from  the  varia- 
tion in  the  work  that  causes  a continual 
concentration  of  his  mind.  He,  too,  feels 
that  sense  of  fatigue,  but  it  is  a fatigue 
that  is  far  worse  in  its  consequences. 


One  or  two  little  incidents  might  serve 
to  better  illustrate  some  of  the  effects 
which  telegraphy  produces  when  the 
strain  on  an  operator  reaches  beyond  the 
limit  of  endurance.  A few  years  before 
the  enactment  of  the  law  prohibiting  duty 
longer  than  nine  hours  by  railroad  teleg- 
raphers, a serious  train  wreck  occurred 
on  one  of  the  larger  roads  of  the  United 
States.  The  official  investigation  of  the 
accident  placed  the  blame  on  the  operator 
at  the  tower  which  the  train  passed  prior 
to  the  accident,  the  cause  being  stated 
as  due  to  the  throwing  of  the  wrong 
switch.  The  operator  had  disappeared 
immediately  after  the  accident.  Three 
days  later  he  appeared  at  a farmhouse, 
several  miles  away,  suffering  from  brain 
fever.  When  he  became  convalescent  he 
said  that  he  had  been  worked  for  twenty 
hours  a day  for  nearly  a week  prior  to 
the  accident,  and  that  during  the  day  pre- 
ceding it  he  had  had  neither  sleep  nor 
sufficient  nourishment,  never  having  left 
the  tower  for  twenty-four  hours.  The 
most  significant  part  of  his  statement,  in 
this  respect,  was  to  the  effect  that  for 
several  hours  previous  to  the  passage  of 
the  ill-fated  train  each  tap  of  the  sounder 
sent  pains  through  his  head  as  if  some 
one  were  clubbing  him.  He  remembered 
neither  receiving  the  order  for  the  train 
nor  throwing  the  switch,  although  he 
had  written  the  order  in  the  usual  man- 
ner. 

A similar  case  occurred  in  Washing- 
ton during  the  last  strike  of  commercial 
telegraphers,  when  one  of  the  strike 
breakers,  after  working  for  thirty-six 
hours  on  a stretch,  suddenly  sprang  from 
his  chair  and  cried  out  in  tones  of  agony 
as  he  pointed  to  the  sounder,  "Stop  it; 
for  God’s  sake,  stop  it  1 It’s  killing  me.” 

There  is  a suggestion  from  these  two 
cases  which  might  take  us  back  to  the 
days  of  the  Inquisition,  because  there  is 
a similarity  which  possibly  indicates  that 
brain  currents  are  very  active  in  teleg- 
raphy. The  history  of  those  days  of 


Digitized  by  v^ooQle 


January,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


39 


torture  tells  us  of  the  ice  machine,  an 
instrument  with  which  the  victim  was 
given  probably  the  slowest  and  most  ex- 
cruciating pain  of  all  the  methods  used. 
The  victim  was  strapped  in  a chair  from 
head  to  foot  immediately  beneath  a tank 
of  ice  water  which  dripped  at  the  rate 
of  one  drop  in  each  fifteen  seconds  upon 
a spot  near  his  forehead  from  which  the 
hair  had  been  shaved. 

From  the  psychological  standpoint  this 
is  one  of  the  most  accentuated  forms  of 
mental  strain  to  which  even  the  strongest 
brain  must  eventually  succumb.  The 
method  of  new  thought  to  relieve  pain 
is  to  shift  the  brain  currents  suggesting 
that  pain;  in  other  words,  to  forget  it, 
and  the  pain  is  supposed  to  eventually 
disappear.  But  what  is  one  to  do  when 
the  pain  is  insistent,  though  intermittent? 
The  shifting  process  might  not  last  so 
long  for  the  brain  currents  at  each  drop 
of  the  ice  water  become  stronger,  the  re- 
sistance to  each  sensation  of  pain  be- 
comes weaker. 

Using  an  electrical  analogy,  suppose 
we  consider  the  action  of  a motor-gen- 
erator under  two  conditions,  first,  when 
used  as  a power  supply  under  steady 
load;  second,  when  used  for  the  gener- 
ator of  a radio  transmitting  plant.  When 
the  starting  lever  is  thrown  over  on  the 
power  set  the  amperage  reaches  a cer- 
tain amount,  finally  remaining  at  a fixed 
point  which  indicates  the  full  load.  This 
shows  that  the  pull  of  work  required  of 
the  motor-generator  is  steady.  Under 
these  conditions  it  will  run  for  years 
with  but  little  overhauling. 

When  the  same  set  is  used  as  a source 
of  power  for  a radio  transmitting  set  and 
running  free,  the  load  is  only  that  neces- 
sary to  turn  the  armatures.  As  soon  as 
the  operator  presses  the  key,  however,  the 
full  load  is  thrown  on  and  is  indicated 
by  a slowing  up  of  the  motor.  The  fact 
which  stands  out  prominently,  therefore, 
is  that  the  motor  upon  which  an  inter- 
mittent load  is  thrown  is  the  one  which 
is  under  the  greater  strain,  the  one  which 
is  going  to  break  the  sooner  under  this 
strain. 

In  studying  the  action  of  the  brain  in 
the  Work  of  the  telegrapher  a very  close 
resemblance  is  found  in  the  strain  under 
which  a radio  motor-generator  set  works, 
and  to  the  action  of  the  brain  cells  which 
suggest  pain  as  in  the  case  of  the  ice 
machine.  In  transmitting  it  is  necessary 
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to  read  the  message,  and  this  intelligence 
must  be  absorbed  by  one  set  of  brain 
cells,  and  transmitted  by  another  set  to 
the  muscles  of  the  arm  and  fingers.  Like- 
wise in  receiving,  the  tap  of  the  sounder 
or  the  buzz  of  the  phones  tells  one  set 
of  brain  cells  a message  which  is  in  turn 
imparted  to  the  set  which  gives  motion 
to  the  arm  and  fingers  when  the  teleg- 
rapher moves  his  pen.  Now  add  another 
feature  in  wireless,  the  struggle  to  get 
signals  from  a weak  station  or  when 
there  is  interference  from  static  or  other 
stations.  The  result  must  be  the  further 
straining  of  those  cells  which  tell  the 
telegrapher  to  listen,  and  the  chances  are 
that  the  operator  who  is  overworked  will 
suffer  the  same  effect  as  the  neglected 
motor-generator  which  receives  an  inter- 
mittent full  load. 

Experiences  of  operators,  and  especially 
radio  operators,  bear  out  these  supposi- 
tions to  a considerable  degree,  and  it  can- 
not be  wondered  at  that  at  times  they 
become  irritable.  It  is  often  the  case,  es- 
pecially in  an  operating  room  exposed  to 
full  view  on  board  ship,  that  passengers, 
ignorant  of  the  strain  which  the  operator 
may  be  under  in  trying  to  receive  weak 
signals,  will  “break  in,”  so  to  speak,  with 
questions  about  baseball  scores,  the 
weather,  the  latest  news  in  national  af- 
fairs, or  speak  of  the  wonderful  com- 
bination of  apparatus  which  the  operator 
controls,  and  it  sometimes  happens  that 
they  are  more  or  less  shocked  by  an  out- 
burst of  language  which  they  did  not 
expect  to  hear. 

Not  long  ago  an  operator  on  one  of 
the  coastwise  ships  had  received  a call 
from  a vessel  very  nearly  to  the  limit  of 
its  range  and  was  struggling  to  get  its 
message.  He  could  secure  only  small  por- 
tions after  repeated  and  hard  efforts. 
Finally,  with  his  head  buzzing  with  sig- 
nals which  perhaps  never  came  through 
the  air  at  all,  he  tore  the  phones  from 
his  head,  threw  them  on  the  floor,  and 
dashed  out  to  the  open  air  of  the  deck. 
Afterward  he  said  that  he  felt  as  if  a 
band  were  being  gradually  tightened 
about  his  head  so  as  to  burst  it,  and  for 
some  time  after  being  relieved,  confused 
but  faint  signals  still  rang  in  his  ears. 

In  the  early  days  of  wireless  when  test 
signals  were  used  so  much  in  the  devel- 
opment of  each  individual  piece  of  ap- 
paratus, most  of  the  experimenters  were 
afflicted  temporarily  with  nights  of  al- 
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most  entire  wakefulness.  During  these 
sleepless  periods  they  all  experienced  the 
same  effect — they  heard  D's  or  V's  in 
their  waking  moments,  and  saw  them  in 
their  dreams  when  they  dozed  off  for  a 
few  minutes  only  to  be  awakened  by  the 
specter  of  a big  D or  V coming  at  them 
in  revenge.  Even  in  the  day  time  they 
heard  them  at  intervals  in  leisure  mo- 
ments, and  saw  them  in  confused  masses 
in  the  pages  of  the  books  they  were 
reading. 

As  if  radio  operators  were  to  be  par- 
ticularly taxed  by  brain  action,  German 
physicians  have  recently  discovered  that 
radio-transmitting  sets,  especially  those 
on  shipboard  in  narrow  or  cooped-up 
quarters,  have  a tendency  to  weaken  the 
operator,  because  of  the  excessive  ozo- 
nizing of  the  air.  They  describe  the  ac- 
tion as  being  a reduction  of  the  red  cor- 
puscles in  the  blood,  appearing  as  an 
anemia,  or  blood  deficiency,  with  a con- 
sequent general  weakness.  Herein  the 
effects  are  still  more  noticeable  because 
the  brain,  to  be  in  normal  condition,  must 
be  supplied  with  a certain  amount  of 
blood. 


ANOTHER  TRANS-ATLANTIC 
WIRELESS  STATION 

A high  powered  wireless  station  for 
trans-Atlantic  communication  is  being 
erected  at  Newcastle,  N.  B.,  by  the  Uni- 
versal Radio  Syndicate. 

The  Newcastle  station  will  have  a cen- 
tral tower  500  feet  high  and  six  auxili- 
ary towers  of  300  feet  in  height.  Be- 
tween the  supports  will  be  stretched  a 
network  of  copper  wires  in  the  formf  of 
an  umbrella.  For  the  aerial  alone  there 
will  be  used  from  120,000  to  150,000  feet 
of  wire  aside  from  about  100,000  feet 
that  will  be  employed  for  the  ground. 
The  station  will  have  a 40-kilowatt  trans- 
mitter, and  will  communicate  with  a 
similar  station  in  course  of  erection  at 
Ballybunion,  on  the  southwest  coast  of 
Ireland.  The  distance  between  these  two 
stations  is  about  2,700  miles.  It  is  stated 
that  the  Newcastle  station  will  also  be 
able  to  communicate  to  another  station  of 
the  chain  located  at  Sai>  Francisco,  a to- 
tal distance  of  3,200  miles,  entirely  over- 
land. 


WIRELESS  IN  USE  ON  RAIL- 
ROADS 

It  is  interesting  to  note  that  Mr.  Louis 
R.  Kru mm,  Chief  Inspector  of  the  Bu- 
reau of  Navigation,  Department  of  Com- 
merce, WasWngton,  D.  C.,  recently  in- 
spected the  wireless  stations  of  the  Lack- 
awanna Railroad  Company  at  Scranton, 
Pa.,  and  Binghamton,  N.  Y.,  granting 
licenses  for  the  operation  of  these  sta- 
tions. Radio  communication  between 
these  points  is  now  being  handled  as 
readily  as  by  the  usual  telegraph  circuits. 
The  Lackawanna  limited  train  is  being 
fitted  with  wireless  apparatus  which  will 
be  used  to  handle  messages  while  in 
motion. 


A BELGIAN  HIGH  POWERED 
STATION 

Another  high  powered  station  for  long 
distance  transmission  is  being  construct- 
ed at  Laeken,  near  Brussels,  in  Belgium. 
This  station  will  be  used  for  communica- 
tion between  that  point  and  Boma,  lo- 
cated in  Congo,  Africa.  At  the  present 
time  there  are  already  ten  wireless  sta- 
tions in  the  Belgian  Congo. 


THE  DANGERS  OF  HIGH  TEN- 
SION CURRENT 

The  dangers  of  high  tension  current 
are  forcibly  indicated  by  an  incident 
which  occurred  during  a recent  fire  in 
Harrisburg,  Pa. 

While  fighting  a fire  that  threatened 
two  homes  on  North  Fourth  street,  Mrs. 
J.  W.  Wenrick  was  badly  burned  from 
the  current  of  a heavily  charged  electric 
power  wire.  From  a newspaper  report,  it 
appears  that  Mrs.  Wenrick  threw  water 
on  the  flames  through  which  a high  pow- 
er electric  current  was  passing.  In  so  do- 
ing, the  current  flowed  through  the  water 
to  the  bucket  which  she  was  holding  and 
caused  serious  injuries.  When  the  fire 
department  appeared  on  the  scene  and 
fought  the  flames,  the  men  had  consid- 
erable trouble  with  the  electric  current 
which  melted  the  nozzle  of  the  hose. 
It  was  only  after  the  wire  had  been  cut 
by  an  electrician  that  the  flames  were 
easily  extinguished. 
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Determination  of  Aerial  Wave  Lengths 

Editor's  Note  : — In  the  past  the  readers  have  been  sending  in  a large  number  of  inquiries 
concerning  their  aerial  wave  length.  Inasmuch  as  the  Questions  and  Answers  Department 
now  disregards  queries  that  are  not  of  general  interest,  this  article  is  a very  timely  and  in- 
valuable one.  Any  reader  through  its  use  can  determine  the  approximate  natural  wave  length 
of  any  aerial  within  the  limitations. 


From  time  to  time  readers  of  thi^s 
magazine  have  written  to  the  Questions 
and  Answers  Department,  requesting  the 
wave  length  of  some  particular  aerial,  the 
dimensions  of  which  they  gave.  For  the 
purpose  of  enabling  readers  in  the  fu- 
ture to  obtain  this  information  for  them- 
selves, the  curves  given  in  Fig.  i have 
been  prepared  for  four-wire  aerials. 


lines  are  drawn  out  horizontally  with  a 
heavy  line  at  every  tenth  division,  while 
similar  lines  are  drawn  vertically  from 
the  horizontal  scale.  Thus  the  paper  is  di- 
vided up  into  small  squares,  the  purpose 
of  this  being  to  assist  tracing  the  lines 
up  from  the  various  division  points  at 
which  they  start. 

Over  the  squares  are  drawn  several 
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They  also  serve  as  good  approximations 
for  two  and  eight  wire  aerials.  The  wires 
are  assumed  as  spaced  two  feet  apart. 
The  method  of  using  these  curves  is  as 
follows : 

It  will  be  noticed  that  there  are  two 
scales  on  the  diagram,  one  vertical 
(marked  Wave  Length  in  Meters ),  and 
one  horizontal  (marked  Length  of  Span 
in  feet.)  Each  division  on  the  vertical 
scale  equals  io  meters,  and  each  division 
on  the  horizontal  scale  equals  i foot. 
From  the  divisions  of  the  vertical  scale, 


heavy  lines,  marked  H-30  feet,  H-40 
feet,  and  so  on.  These  numerals  refer  to 
the  height  of  the  horizontal  part  of  the 
aerial  above  ground.  The  heavy  lines 
are  the  curves  referred  to,  and  to  use 
them,  it  is  simply  necessary  to  select  the 
particular  line  which  corresponds  to  the 
height  of  the  aerial;  find  the  point  at 
which  the  vertical  line  that  runs  up 
fromi  the  division  of  the  horizontal  scale 
corresponding  to  the  span  (or  length  of 
horizontal  wires)  of  your  antenna, 
crosses  it;  to  follow  from  this  crossing 
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point  the  horizontal  line  nearest  to  it 
across  to  the  vertical  scale  and  the  divi- 
sion it  corresponds  to  will  indicate  the 
wave  length  of  the  aerial. 

Example. — Find  the  wave  length  of 
an  aerial  60  feet  above  ground  with  a 
horizontal  part  or  span  ioo  feet  long. 

Solution. — Select  the  heavy  line 
marked  H-6o  feet;  find  where  the  ver- 
tical line  from  the  division  marked  “ioo” 
on  the  “span”  scale  crosses  it,  and  fol- 
low the  horizontal  line  crossing  it  at  this 
point  across  towards  the  left.  The  divi- 
sion it  corresponds  to  is  marked  “300,” 
indicating  that  the  wave  length  of  this 
aerial  is  300  meters. 


INSTITUTE  OF  RADIO  ENGI- 
NEERS 

AT  the  meeting  on  November  4,  Dr. 

Lee  De  Forest  delivered  a highly 
interesting  paper  on  “The  Audion.”  He 
treated  this  instrument  as  a detector  in 


diagram.  Impulses  that  may  be  prac- 
tically inaudible  are  led  into  the  primary 
of  a step-up  transformer  (P)  to  the  sec- 
ondary (S)  of  which  an  audion  is  con- 
nected. Across  this  first  audion  is  con- 
nected a coil  (Li)  forming  the  primary 
of  a coupling  coil  (or  a 1 to  1 trans- 
former) to  which  is  coupled  a second- 
ary (L2).  This  is  connected  to  a second 
audion,  as  was  P,  and  across  this  second 
audion  is  placed  a pair  of  phones  or  a 
microphone.  By  reason  of  the  amplify- 
ing properties  of  the  audion,  the  almost 
inaudible  signals  in  P are  heard  with  in- 
tense loudness  in  the  phones,  and  not 
only  are  they  very  loud  but  no  distortion 
of  the  impulses  takes  place,  as  it  would 
with  the  imperfect  contacts  in  a micro- 
phone amplifier.  Three  audions  are  usu- 
ally used  in  this  manner,  and  these  were 
sufficient,  at  the  meeting,  to  amplify  a 
whisper  into  a tone  loud  enough  to  be 
heard  fifty  feet  away  from  a loud-speak- 
ing microphone. 

Lastly,  Dr.  De  Forest  spoke  of  other 


radio  receiving  stations  and  as  an  ampli- 
fier for  use  on  telephone  fines.  The 
modem  form  of  the  audion,  as  developed 
from  the  elementary  instrument,  and  the 
circuits  used  in  connection  with  it  were 
demonstrated,  the  conditions  on  which 
its  sensitivity  depends  were  discussed; 
and  proofs  were  offered  in  support  of  the 
claim  that  the  audion  is  a trigger  device 
and  not  a form  of  valve.  A large  por- 
tion of  the  lecture  was  taken  up  m a 
presentation  of  the  audion  in  its  latest 
role — that  of  an  amplifier  for  weak  elec- 
tric impulses. 

In  this  latest  of  applications,  Dr.  De 
Forest  uses  a number  of  audions  in  the 
connections  shown  in  the  accompanying 


uses  to  which  the  audion  could  be  ap- 
plied, as,  for  instance,  a radio  calling 
device,  long  distance  telephone  relay,  and 
amplifier  for  telegraphone  records  for 
rapid  signals.  He  performed  a number 
of  highly  interesting  experiments  show- 
ing the  sensitiveness  and  ruggedness  of 
the  device.  Discussions  by  a number  of 
well-known  radio  men  followed  the  ad- 
dress. 

At  the  December  meeting  of  the  insti- 
tute, Mr.  E.  F.  W.  Alexanderson,  of  the 
General  Electric  Company,  is  to  present 
a paper  on  the  construction  and  opera- 
tion of  high  frequency  alternators — a 
field  in  which  he  has  been  engaged  for 
a number  of  years. 
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FIRST  PRIZE 

A SIMPLE  WAVEMETER 

A wavemeter  has  become  practically 
a necessity  in  the  modern  amateur  sta- 
tion in  order  to  tune  the  transmitter  to 
comply  with  the  wireless  law.  There  is 
nothing  really  complicated  about  this  in- 
strument and  when  the  radio-inspector 
comes  around  to  your  station  he  will 
doubtless  have  one  of  a standard  make 


and  will  be  glad  to  calibrate  yours  for 
you. 

The  inductance  for  this  wavemeter 
consists  of  about  30  turns  of  No.  19  or 
20  insulated  magnet  wire  wound  on  a 
strawboard  h<x>p  6 inches  in  diameter. 
The  winding  is  shellacked  and  the  two 
ends  brought  out  to  binding  posts 
mounted  on  a seasoned  wood  crosspiece 
as  shown  (Fig.  1). 

Any  good  variable  receiving  condenser 
having  a maximum  capacity  of  about 
.001  microfarads  may  be  used  for  the 
capacity.  If  you  do  not  already  have 
one,  the  kind  described  in  the  Experi- 
mental Department  of  the  September 
issue,  will  serve  very  well.  There  is 
more  loss  in  this  type  than  in  one  having 


air  as  a dielectric,  but  it  will  serve  well 
enough  for  an  experimental  wave- 
meter. The  condenser  mentioned  (Fig. 


Pointer  or>el 
protractor  scale 


H 4' 4 

He.  2 


2)  is  begun  by  coating  half  of  the  out- 
side of  a straight  glass  beaker  with  tin- 
foil.  The  inside  conducting  surface  is 
formed  by  coating  half  of  a strawboard 
mailing  tube — that  is  just  large  enough 


to  fit  inside  of  the  beaker — with  tinfoil. 
The  tube  is  then  placed  in  the  glass  ves- 
sel and  connected  mechanically  with  a 
large  knob  on  the  cover  of  the  condenser, 
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so  that  the  position  of  the  inside  tinfoil 
sheet  may  be  changed  with  respect  to  the 
outside  sheet  by  turning  the  adjusting 
knob.  A protractor  degree  scale  is  fast- 
ened on  the  cover  so  that  a pointer  on 
the  knob  indicates  o°  when  the  inside 
conductor  is  entirely  away  from  the  out- 


side one.  Two  large  binding  posts  are 
also  placed  on  top  in  a convenient  posi- 
tion and  connected  to  the  two  tinfoil 
surfaces.  If  a beaker  about  4 inches 
high  and  4 inches  in  diameter  and  with 
glass  about  1 millimeter  thick  can  be  ob- 
tained, it  will  have  about  the  desired 
capacity. 

The  inductance  coil  and  condenser  are 
connected  in  series  with  two  pieces  of 
heavy  wire  so  as  to  hold  the  former  in 
a vertical  position  (Fig.  3).  This  makes 
it  easy  to  place  the  instrument  so  that 
the  coil  is  in  a parallel  plane  with  the 
primary  of  the  oscillation  transformer 
when  in  use. 

For  the  operation  of  a wavemeter,  in- 
formation may  be  obtained  from  the 
Radio-Inspector  of  your  district  or  in 
previous  numbers  of  Modern  Electrics. 

A pair  of  'phones  and  a crystal  de- 


rive intensity  of  sounds,  or  on  sets  over 
l/\  kw.,  a small  vacuum  tube  may  be  used 
in  place  of  the  'phones  and  detector. 

For  other  uses  of  a wave-meter,  see  P. 
Mertz's  article  in  the  May  Modern 
Electrics. 

Contributed  by 

Manvel  Zinn. 


SECOND  PRIZE 

A PROCESS  FOR  MAKING  COP- 
PER AMALGAM 

Some  time  ago  there  appeared  an  ar- 
ticle in  Modern  Electrics  describing  the 
making  of  copper  amalgam  for  mount- 
ing detector  crystals,  by  the  following 
method  : 

First,  a saturated  solution  of  copper 
sulphate  crystals  and  water  was  made, 
using  about  a pint  of  water.  Next,  after 
filtering  the  liquid,  zinc  was  added;  the 
zinc  going  into  solution  and  the  fine 
copper  being  precipitated  on  the  bottom 
of  the  dish.  After  the  precipitate  had 
been  thoroughly  washed  and  dried,  it 
was  mixed  with  mercury  to  form  the 
amalgam. 

Upon  trying  this,  I found  that  the 
finely  divided  copper  oxidized  instantly 
when  it  was  exposed  to  the  air.  Also, 
that  no  amalgam  whatever  could  be 
formed  without  first  mixing  the  copper 
with  a dilute  (1 :6)  solution  of  acid  (sul- 
phuric or  hydrochloric).  After  the  mer- 


tector  are  placed  in  series  across  the 
condenser  terminals  (Fig.  4).  The 
'phones  may  be  shunted  by  a potentio- 
meter if  so  desired,  to  obtain  the  rela- 


cury  had  amalgamated  with  the  copper, 
the  surplus  copper  and  acid  solution  were 
washed  out  and  the  amalgam  was  ready 
for  use. 
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This  amalgam  may  be  satisfactory  for 
some  purposes,  but  it  has  a rather  muddy 
appearance  because  of  the  excess  of  cop- 
per oxide.  This  oxide  may  be  removed 
by  using  the  apparatus  shown  in  the  ac- 
companying diagram.  But  a small 
amount  can  be  treated  at  once  and  this 
should  be  used  immediately  or  it  will  ox- 
idize again. 

In  the  drawing,  H is  the  hydrogen 
generator,  comprising  a flask  half  filled 
with  granulated  zinc  and  dilute  sulphuric 
add.  It  is  fitted  with  a rubber  cork,  in 
which  are  placed  a thistle-tube  and  a 
delivery  tube.  The  end  of  the  thistle- 
tube  should  be  below  the  surface  of  the 
liquid  and  whenever  the  action  slackens, 
more  add  may  be  added  through  it.  R 
is  a wide  mouth  bottle,  in  which  is  placed 
about  an  inch  or  so  of  concentrated  sul- 
phuric add  which  serves  to  dry  the  gas. 
The  delivery  tube  from  the  generator 
runs  beneath  the  surface  of  the  add,  and 
the  second  delivery  tube  runs  from  the 
wide  mouth  bottle  to  the  bottom  of  a 
hard-glass  test-tube,  I,  which  is  clamped 
in  a stand  S.  A small  amount  of  copper 
(about  a teaspoonful)  is  placed  along 
the  side  of  the  test  tube.  After  the  gen- 
erator has  been  in  operation  for  about 
four  or  five  minutes,  a small  flame  is  held 
beneath  the  test-tube.  The  flame  must 
be  kept  in  motion  or  the  tube  will  melt 

When  to  all  appearances  the  copper 
has  resumed  its  original  color,  it  may  be 
removed  and  used. 

Caution:  When  through  with  the  ap- 
paratus, remove  the  first  delivery  tube 
from  the  acid  bottle  R immediately  or 
you  will  have  an  explosion . 

Contributed  by 

Bryan  G.  Barker . 


THIRD  PRIZE 

A SIMPLE  GALVANOMETER 

The  dimensions  of  the  instrument  de- 
scribed in  this  article,  depend  upon  the 
size  of  the  compass  used.  The  dimen- 
sions given  are  to  be  used  with  a com- 
pass having  a diameter  of  i$4  inches. 

Two  end  pieces  2 by  2 inches  prefer- 
ably about  fs  inch  thick,  and  a wooden 
core  1 J4  by  1 by  $4  inches  are  required. 

With  a knife  and  chisel  cut  the  hol- 
lows marked  C,  into  which  the  compass 
fits,  and  drill  a J^-inch  hole  in  each  end 


piece  for  the  binding  posts,  which  are 
secured  from  battery  carbons.  Placing 
the  center  of  a bit  in  the  J^-inch  hole, 
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drill  a }i-inch  hole  half  way  through, 
from  the  side  the  hollows  are  on. 

Round  off  the  edges  of  the  core  slight- 
ly and  fasten  it  between  the  ends,  J4 
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inch  from  the  bottom,  with  glue  or  brass 
nails— use  nothing  magnetic.  For  the 
winding  any  insulated  wire  having  good 
conductivity  will  do.  I used  ordinary 


bell  wire  on  mine,  wound  till  it  came 
even  with  the  bottom  of  the  compass. 

After  winding,  glue  the  compass  in 
the  position  shown,  and  the  instrument  is 
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ready  for  use.  To  use  the  instrument, 
set  it  in  such  a position  that  the  needle 
points  to  “N”  on  the  compass,  and  it 
will  be  found  that  a very  weak  current 
will  throw  it  toward  “W”  or  “E,”  ac- 


cording to  polarity.  If  the  needle  set- 
tles quickly  at  “E”  or  “W”  the  current 
is  quite  strong. 

A small  magnetized  object  placed  at 
the  “N”  will  allow  the  use  of  the  instru- 
ment in  any  position,  but  will  destroy  to 
some  degree  its  accuracy  and  sensitive- 
ness. 

This  instrument  is  useful  enough  to 
justify  its  construction  by  any  experi- 
menter, since  it  can  be  made  at  practi- 
cally no  expense  or  labor. 

Contributed  by 

Raymond  Watts. 


AN  IMPROVED  METHOD  OF 
GROUND  CONNECTION 

Many  wireless  experimenters  do  not 
have  access  to  the  city  water  mains  for 
grounds  and  consequently  lose  much  ef- 
ficiency in  poorly  constructed  grounds. 
It  is  the  purpose  of  the  following  article 
to  enable  those  persons  to  obtain  a very 
good  ground  without  much  time  or  ex- 


I Lid 

pense.  First,  obtain  as  large  a copper 
plate  as  possible  and  solder  it  to  the 
ground  lead.  Bury  this  plate  as  deep  as 
possible  between  well  crushed  charcoal. 
Next,  obtain  a large  can  with  an  open- 


ing in  the  top  large  enough  to  admit  a 
gas  pipe.  Punch  holes  in  this  can  on  the 
bottom  and  sides  and  insert  the  pipe  a 
few  inches.  Then  cover  the  can  and 
plate  with  earth.  Water  poured  in  the 
top  of  the  gas  pipe  will  spread  over  the 
surrounding  strata  of  earth  insuring  a 
damp  ground  at  all  times.  A ground 
of  this  type  is  in  constant  use  at  the 
writer's  station  and  has  increased  the 
efficiency  over  fifty  per  cent. 

Contributed  by 

Edson  L.  Nott . 


A “TEMPORARY  WATER- 
COOLED  GAP” 

While  my  rotary  spark  gap  was  in 
process  of  construction  I tried  several 
forms  of  gaps  including  the  “Good 
Toned  One”  described  in  No.  8,  Vol.  6, 
of  Modern  Electrics  with  the  result  that 
a station  16  miles  distant  could  not  tune 
me  out  with  a Blitzen  tuning  transform- 
er. I had  the  set  carefully  tuned  by 
means  of  a helix  and  used  kw. 

A gap  made  in  the  following  way  gave 


a superior  tone  to  all  the  gaps  tried 
when  transformer  and  condenser  were 
in  resonance.  No  one  would  use  a 
straight  zinc  air  cooled  gap  after  hav- 
ing tried  the  gap  illustrated  in  the  ac- 
companying sketch. 

In  the  illustration,  1 is  an  aluminum 
casting  with  a lug  that  is  at  least  one 
inch  in  diameter.  In  the  gap  that  I made 
this  casting  happened  to  be  one  intended 
for  a rotary  spark  gap.  2 is  a fibre  tube 
with  an  inside  diameter  one  inch  larger 
than  the  lug  of  the  casting,  so  that  the 
spark  will  not  arc  along  its  surface.  This 
tube  must  be  as  long  as  the  lug  of  the 
casting  plus  the  distance  that  the  spark 
must  jump.  3 is  a tin  cup  filled  with 
water. 

By  referring  to  the  sketch  all  the  work- 
ing parts  may  be  clearly  understood  as 
well  as  the  wiring  connections  when  us- 
ing it  with  an  oscillation  transformer. 

Contributed  by 

Leroy  Clausing. 
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A NEATLY  DESIGNED  RECEIV- 
ING SET 

The  cabinet  receiving  set  shown  in  the 
accompanying  drawings  is  of  very  neat 
appearance  and  greatly  resembles  die  set 
used  by  the  Marconi  Company. 

The  sides  and  bottom  of  the  cabinet 


nected  to  one  of  the  switches.  The  re- 
maining 17  turns  should  be  brought  out 
to  a 17  point  switch  on  the  front  side  of 
the  cabinet  The  secondary  is  tuned  with 
12  taps  and  is  adjusted  by  means  of  the 
knob  next  to  the  secondary  switch. 

On  the  right-hand  side  of  the  cabinet 


should  be  made  of  well  seasoned  wood,  will  be  noticed  an  arrangement  similar 
while  the  top  can  preferably  be  made  of  to  the  one  on  the  Marconi  multiple  tuner, 
hard  fibre  that  is  afterwards  highly  pol-  It  is  used  for  tuning  in  long  wave 
ished.  The  cabinet  should  be  large  lengths.  If  the  switch  is  moved  to  the 
enough  to  hold  the  two  couplers  con-  right,  only  one  coupler  is  in  circuit,  but 
tained  in  it.  if  moved  to  the  left  both  couplers  are 

The  loose  couplers  should  be  wound  connected  in  series,  therefore  eliminating 
with  D.  C.  C.  copper  wire  and  inasmuch  any  loss  that  might  occur  if  a loading 


as  there  have  been  numerous  descrip- 
tions of  loose  couplers  in  previous  issues 
of  Modern  Electrics,  the  author  leaves 
the  sizes  of  wire  to  the  option  of  the 
reader.  However,  there  should  be  wound 
170  turns  of  wire  on  the  primary,  taking 
nine  taps  of  17  turns  each  which  are  con- 


coil  were  employed.  The  secondary 
coupler  has  its  windings  stationary.  This 
method  of  tuning  was  fully  described  in 
the  March  number  of  Modern  Electrics . 

The  hook-up  for  this  set  is  shown  in 
Fig.  3.  The  bars  connecting  the  switch 
arms  together  are  made  of  fibre  or  hard 
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rubber.  The  knob  on  the  right  varies 
the  coupling  of  the  second  coupler. 

On  the  top  of  the  cabinet  are  placed 
two  variable  condensers  employing  air  as 
a dielectric,  a galena  detector,  a short- 
ing switch  and  a fan  type  switch  for  the 
semi-variable  condenser. 


The  latter  switch  controls  the  last  five 
plates  of  the  condenser  placed  across 
the  phones.  This  is  all  the  description 
that  is  necessary  inasmuch  as  the  draw- 
ings will  show  die  arrangement  and  con- 
struction of  the  minor  parts.  The  cab- 
inet should  be  tilted  about  20  degrees 
towards  the  operator  to  facilitate  its 
manipulation. 

Contributed  by 

Robert  C.  Martin. 


AN  IMPROVEMENT  ON  THE 
“FOOL  PROOF”  BURGLAR 
ALARM 

I have  read  the  article  in  the  Novem- 
ber issue  of  Modern  Electrics  about  a 
fool-proof  burglar  alarm.  If  a burglar 


Everything  on  the  other  side  of  the  bat- 
teries would  be  “dead.”  I therefore 
have  made  an  improvement  on  the  sys- 
tem— one  that  is  fool-proof. 

The  gravity  batteries  should  be  placed 
at  the  end  of  the  line.  Connections  for 
windows  or  doors  can  be  taken  in  series 
or  tapped  as  shown  in  diagram. 

Relay  1 then  operates,  if  there  is  an 
increase  of  current  on  the  line,  on  an 
instroke.  Relay  2 works,  if  there  is  a 
decrease  of  current  on  the  line  either 
from  a cross  or  open,  on  an  outstroke. 
An  automatic  drop  is  used  to  cause  the 
continuous  ringing  of  the  bell. 

Contributed  by 

James  J . Gilligan. 


BREAK  KEY  CONTACT 

A good  break  key  arrangement  can  be 
made  by  placing  a hard  rubber  arm,  A, 
across  the  key  lever  between  the  adjust- 
ing spring  and  the  knob.  When  the  key 
is  pressed,  A,  which  supports  the  adjust- 


ing screw  B is  correspondingly  lowered, 
thus  closing  the  platinum  contact  D.  E 
is  made  of  spring  brass.  This  break  is 
easily  constructed  and  no  trailing  wires, 


wanted  to  rob  a home  that  was  protect- 
ed with  that  system  all  he  would  have  to 
do  would  be  to  find  the  polarity  of  the 
line  and  connect  on  a couple  of  dry  cells. 


which  detract  from  a good  adjustment 
of  the  key,  are  needed. 

Contributed  by 

/.  Farwell. 
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A METHOD  OF  CHARGING 
STORAGE  BATTERIES 
The  accompanying  diagram  is  a meth- 
od of  using  the  house  wiring  to  charge 
storage  batteries,  in  which  A represents 
the  lights,  B is  the  battery  to  be  charged, 
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C is  the  meter  and  D is  a double  pole 
double  throw  switch  with  two  of  its  poles 
connected  together.  When  the  battery  is 
not  being  charged  the  switch  is  thrown 
to  the  pair  of  jaws  that  are  connected 
together.  Care  should  be  taken  to  con- 
nect the  positive  pole  of  the  battery  to 
the  positive  pole  of  the  circuit  and  the 
negative  pole  of  the  battery  to  the  nega- 
tive pole  of  the  circuit. 

The  battery  can  only  be  charged  at 
night  when  the  lights  are  turned  on. 

Contributed  by 

Ernest  Borho. 


A HOOK-UP  FOR  ELIMINATING 
CLOSE-BY  INTERFERENCE 
In  the  course  of  my  experiments  I 
have  found  a hook-up  that  makes  it  pos- 


of  reading  faint  signals  through  heavy 
static  interference. 

With  my  receiving  set  in  Cleveland  I 
have  been  able  to  hear  a large  number  of 
Canadian  stations  as  well  as  boats  a con- 
siderable distance  away,  despite  the 
close-by  operation  of  large  commercial 
stations,  by  means  of  the  accompanying 
hook-up. 

Contributed  by 

Harry  E.  Downing . 


IMPROVED  AUDION  AND  DE- 
TECTOR HOOK-UP 
An  excellent  article  on  a good  receiv- 
ing set  by  B.  N.  Burglund  appeared  in  a 
recent  issue  of  Modern  Electrics . No 
doubt  many  amateurs  would  be  pleased 
to  build  a set  similar  to  the  one  described 
but  are  held  back  by  the  complicated 
switch  arrangement  shown,  since  this  is 
one  of  the  weak  points  of  all  amateur 
instruments  as  the  switches  sometimes 
fail  to  make  contact. 

To  overcome  this  and  greatly  simplify 


matters  I have  worked  out  the  hook-up 
shown  in  the  accompanying  illustration. 
By  means  of  a single  D.  P.  D.  T.  switch 
a complete  change  is  made  from  the 


sible  with  ordinary  apparatus  to  tune 
out  large,  near-by  commercial  stations 
and  read  weak,  distant  amateur  stations 
with  ease.  This  hook-up  also  permits 


audion  to  the  detector  by  one  throw  and 
the  high  voltage  phone  circuit  and  the 
filament  battery  circuit  are  both  closed 
by  the  same  movement 
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This  hook-up,  I hope,  will  help  some 
amateurs  in  making  an  up-to-date  receiv- 
ing set.  A variable  condenser  across  the 
secondary  to  time  in  long  waves ; a vari- 
able condenser  for  the  primary,  that  can 
be  connected  in  series  or  in  parallel  by 
means  of  a switch ; and  a “stand-by”  and 
“tune”  switch  are  refinements  that  are 
not  absolutely  necessary  and  have  not 
been  included  in  the  diagram,  but  add  to 
the  beauty  and  usefulness  of  any  set  if 
included. 

Contributed  by 

Thos.  W . Benson . 


A NOVEL  TYPE  OF  WAVE- 
METER 

Since  the  new  wireless  law  has  gone 
into  effect  very  few  amateurs  know,  as 
regards  wave-length,  whether  they  are 
within  the  requirements  or  not  Below 
I will  try  to  describe  a wave  meter  that 
gave  me  great  satisfaction.  The  dimen- 


sions must  be  followed  closely  as  a small 
mistake  will  cause  the  meter  to  measure 
the  wave-length  incorrectly. 

The  variable  inductance  A is  made 
from  a core  of  3 inches  in  diameter, 
wound  with  No.  28  enameled  or  silk  cov- 
ered wire.  A small  fixed  condenser  C is 
shunted  across  this  inductance.  It  mu6t 
have  a capacity  of  .00005  M F.  To  ob- 
tain this  capacity  the  reader  must  use 
one  plate  of  glass  % of  an  inch  thick 
with  a sheet  of  tinfoil  2 by  3 inches  fast- 
ened on  each  side.  X is  a small  buzzer 
and  C'  is  a small  condenser  to  absorb  the 
tick  of  the  contacts.  B are  the  batteries. 
The  rest  of  the  diagram  needs  no  explan- 
ation. 

To  find  your  wave-length  insert  a 
small  lamp  at  L and  close  the  double 


pole  switch  so  that  the  detector  (any 
kind)  and  phones  are  in  circuit  with  the 
inductance  and  condenser.  Press  the 
key  of  your  sending  set  holding  the 
wave  meter  a short  distance  away  and 
keep  moving  farther  or  closer  until  the 
lamp  just  glows.  Now  move  the  slider 
until  you  hear  it  loudest  in  the  phones, 
then  following  the  formula  given  below 
you  can  work  out  your  wave-lengths. 

20  Turns 155  meters 

40  “ 212  " 

60  “ 330  “ 

100  “ 500  “ 

200  “ 900  “ 

To  find  the  wave-length  of  another 
station,  throw  the  switch  in  the  opposite 
direction  so  that  the  exciting  circuit  is 
hooked  in.  Now  press  the  key  K of  the 
exciting  circuit  until  you  hear  the  same 
wave  in  the  receivers  as  of  the  other 
station  and  work  it  out  by  the  same  for- 
mula. It  is  optional  as  to  where  the 
phones  are  hooked  in. 

Contributed  by 

Richard  Zinn. 


AN  ELECTRIC  FOOT  WARMER 

The  following  device  will  be  welcomed 
by  persons  who  suffer  from  cold  feet 
at  night:  . 

Procure  a tin  can  about  8 inches  long 
by  3 inches  in  diameter  and  punch  six 
rows  of  holes  half  an  inch  apart  in  the 
side  of  the  can  with  a nail  or  brad  awl. 
Fasten  a porcelain  base  socket  on  the  in- 
side of  the  cover  with  a bolt  passing 
through  the  cover  and  the  bottom  of  the 
socket  Bring  two  leads  of  lamp  cord 
out  through  two  socket  bushings  placed 
in  holes  cut  in  the  cover.  An  extension 
plug  on  the  other  end  of  the  cord  forms 
a ready  means  of  connecting  to  the  no 
volt  lighting  circuit. 

Now  for  the  heating  element.  It  is  a 
well-known  fact  that  an  incandescent 
lamp  while  burning  gives  off  more  or  less 
heat,  the  amount  of  heat  depending  on 
the  size  of  the  lamp.  For  this  heater  an 
8 c.  p.  carbon  lamp  will  be  required. 

Place  this  heater  in  the  bed  when  you 
begin  to  undress,  and  by  the  time  you 
are  ready  for  bed  it  will  be  quite  com- 
fortable. Then  turn  off  the  current  and 
enjoy  a good  night’s  rest. 

Contributed  by 

R.  S.  Crawford. 

Note. — Don’t  leave  current  on  after  getting 
into  bed  or  you  may  wake  up  and  find  your- 
self on  fire. — Ed. 
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A REALLY  GOOD  HOT  WIRE 
AMMETER 

All  the  well  equipped  amateur  sta- 
tions have  a hot  wire  ammeter  but  a 
good  many  less  fortunate  readers  could 


use  one  with  good  results.  The  meter 
here  described  is  easily  constructed,  sim- 
ple and  has  the  much  desired  commer- 
cial appearance. 

By  looking  at  the  drawings  it  will  be 
seen  that  it  is  constructed  of  an  alarm 
clock  from  which  the  works — with  the 
exception  of  the  balance  wheel — and  bell 
have  been  removed.  Any  old  alarm 


clock  will  do  if  it  has  the  case  in  good 
condition  and  the  balance  wheel  and  sup- 
ports still  in  it 

As  clocks  vary  in  details  it  would  be 
impossible  to  give  accurate  dimensions, 
so  the  builder  will  have  to  use  his  own 
judgment  in  locating  the  binding  posts 
and  other  parts.  I will  therefore  give 
only  general  directions. 

Binding  post  A is  insulated  from  the 
case,  strip  S under  the  other  post  is  2 
by  24  hiches  and  is  made  of  spring  brass. 


The  resistance  wire  is  passed  through  a 
small  hole  in  the  end  of  this  strip  and 
fastened  on  the  back  with  a drop  of  sol- 
der. The  adjusting  screw,  screwed 
through  an  8-32  nut  soldered  against 
the  inside  of  the  case  presses  against  the 
strip.  The  silk  thread,  wrapped  around 
the  shaft  of  the  wheel,  ends  in  a small 
loop  of  copper  wire  through  which  the 
hot-wire  passes.  The  pointer  is  bound  to 
die  wheel  with  fine  copper  wire  as  shown 
in  fig.  2. 

The  case  should  be  fastened  to  a back- 
board  a little  larger  than  itself  in  order 
to  facilitate  fastening  to  the  wall. 

The  case  is  enameled  black.  The  glass 
for  die  front  is  painted  black  leaving  a 
space  clear,  as  shown,  for  the  scale 


which  is  raised  from  the  glass  by  being 
pasted  on  two  pieces  of  cardboard.  Fig. 
3 is  a view  from  above,  the  pointer  trav- 
eling between  the  glass  and  the  scale 
which  may  be  calibrated  to  suit  require- 
ments. 

For  high  powered  sets  a shunt  may  be 
necessary,  and  if  so,  it  can  be  soldered 
to  the  binding  posts  inside  the  case. 


By  frequently  referring  to  the  draw- 
ings the  description  will  be  clear  and  I 
doubt  if  further  explanation  is  necessary. 
Contributed  by 

Thos.  W . Benson. 
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ANOTHER  METHOD  FOR  CODE 
PRACTISING 

The  method  shown  in  the  accompany- 
ing diagram  is  a simple  and  easy  method 
to  practice  sending  and  receiving,  and 
the  sound  produced  is  identical  to  that 
of  an  incoming  wireless  message. 

The  coil  C is  a one-half  inch  coil.  Al- 
though a one-inch  coil  might  work,  the 
current  taken  from  the  primary  ter- 


minals (secondary,  when  the  coil  is  used 
as  in  the  diagram)  would  probably  be 
very  weak.  The  rest  of  the  hook-up  is 
clearly  shown  in  the  drawing. 

If  the  key  contacts  are  set  very  close 
together  so  that  it  will  make  no  noise, 
the  only  sound  heard  will  be  that  in  the 
receiver.  A small  step-down  transform- 
er will  work  equally  well,  but  should 
give  no  more  than  three  or  four  volts  on 
the  secondary  terminals. 

Contributed  by 

Bryan  G.  Barker. 


“LIGHTS  OUT”  ALARM 

This  is  a system  which  I have  had  in 
use  for  several  years  in  connection  with 


accumulators  and  relay  A are  at  the  pow- 
er-house and  relay  B is  at  my  house 
about  a quarter  of  a mile  away. 

The  time  switch  C is  set  to  turn  the 
lights  off  at  daylight  and  the  time  switch 
at  the  house  is  set  a quarter  of  an  hour 
earlier  to  prevent  the  bell  from  ringing 
when  the  lights  go  out  in  the  morning. 

The  spring  on  relay  A is  adjusted  to 
a sufficient  strength  to  pull  back  the  arm- 
ature if  the  voltage  drops  below  85. 

Contributed  by 

/.  E . Cornwall . 


A SUBSTITUTE  FOR  SAL-AM- 
MONIAC 

In  the  October  issue  of  Modern  Elec- 
trics on  page  704,  there  appeared  an  ar- 
ticle describing  a substitute  for  sal-am- 
moniac. I have  made  several  experi- 
ments with  wet  cells  on  the  subject  and 
have  found  that  one  cupful  of  pure  crys- 
tal salt  to  an  ordinary  wet  cell  will  give 
excellent  results.  To  obtain  complete 
satisfaction,  it  is  necessary  to  short  cir- 
cuit the  cell  for  a few  moments.  The 
E.M.F.  per  cell  using  salt  will  average 
from  1.4  to  1.6  volts. 

Contributed  by 

Edward  M.  Wolfe,  Jr. 


CLEANING  OLD  PHOTO- 
GRAPHIC PLATES 
Readers  of  Modern  Electrics  who 
wish  to  build  condensers  using  old 
photographic  plates  as  a dielectric  will 
welcome  this  very  clean  and  simple 
method  of  removing  the  emulsion  coat- 
ing. 


Accumulators  110 v 


Time  sw.“C‘ 


k=i! 


Relayed 


Lamps 
Pb  one 


Li 


G 

Gravity  batt. 


POWER  HOUSE 


the  electric  range  lights  at  the  entrance  Wet  the  film  side  of  the  negative  and 
of  a harbor.  dry  immediately  after  with  a cloth. 

The  relay  A is  wound  with  No.  12  Make  a scratch  across  the  entire  film 
magnet  wire.  Relay  B is  500  ohms.  The  side  of  the  negative  with  the  thumb  nail. 

Digitized  by  (jj  ooQle 


January,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


53 


deep  enough  to  penetrate  the  coating. 
Take  the  negative  in  both  hands  with 
the  film  side  upwards  and  pass  both 
thumbs  firmly  over  the  scratch  where- 
upon the  film  will  roll  up  off  the  plate. 
Continue  this  process  until  you  have 
rolled  the  film  entirely  off,  which  is  done 
very  quickly. 

Contributed  by 

Jos . C.  Before . 


A TIME  SWITCH 

The  accompanying  sketch  shows  a 
good,  reliable  time  switch  made  with  a 
$i.OQ  alarm  clock. 

Cut  a piece  of  wood  or  fibre  to  fit  the 
top  part  of  clock,  C.  On  this,  mount 
contact  lug  A and  fasten  to  clock  with 
screws  D D.  Also  mount  a binding-post 
on  the  metal  case  of  the  clock.  Solder 


Connect  wires  to  A and  binding-post 
Contributed  by 

I.  E . Cornwall. 


AN  EFFICIENT  AND  SIMPLY 
CONSTRUCTED  CARBORUN- 
DUM DETECTOR 
The  following  is  a brief  description  on 
the  construction  of  an  efficient  carbo- 
rundum detector : 

Procure  some  hard  rubber  sheeting  or 
hard  wood  stock,  $4  or  l/4  inch  thick, 
and  make  a base  5 by  2 inches.  Next, 
procure  two  binding  posts  with  fairly 
large  holes  in  them.  Mount  these  one 


inch  from  each  end  with  the  holes  facing 
each  other  as  at  C and  D in  figure  1. 
Then  procure  two  binding  posts  from  the 
carbons  of  dry  batteries  and  mount  these 


at  opposite  corners  as  shown  in  figure  1 
at  A and  B. 

Next  secure  two  fuse  caps  (those 
shaped  like  cups)  and  solder  a brass  rod 
in  the  centre  of  each  cup.  Procure 
some  carbon  rod  of  a size  to  fit  in  the 
cups  and  cut  it  into  two  pieces  inch 
longer  than  the  depth  of  the  cups.  The 
carbon  rods  should  be  inserted  in  the 
cups  and  filed  off  smooth. 


cam! 


Then  slip  a spring  on  each  brass  rod 
and  slip  the  rods  in  the  holes  of  the  large 
binding  post.  Clamp  a piece  of  carbo- 
rundum between  the  carbon  electrodes. 

The  connections  under  the  base  are 
shown  in  figure  2.  Good  carborundum 
has  a pink  tinge  on  the  crystals. 

This  detector,  while  not  as  sensitive  as 


some  others,  is  very  reliable  and  does 
not  pick  up  much  static.  It  is  absolutely 
necessary  to  put  2 or  3 batteries  in  cir- 
cuit with  this  detector. 

This  type  of  detector  is  used  with  per- 
fect satisfaction  at  the  Point  Judith 
wireless  station. 

Contributed  by 

Edwin  Brown  Alan . 


TURNOVER 

“If  you  do  not  think  it  possible  for  a 
loafer  to  get  a raise,  what  about  the 
baker  ?” 
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Practical  Hints 


A CONTAINER  WITH  AUTO- 
MATIC  GAUGE 

A bottle  or  container  for  pouring  out 
a fixed  quantity  of  its  contents  at  differ- 


ent intervals  may  be  made  as  shown  in 
the  accompanying  illustration.  An  in- 
clined partition,  B,  is  placed  at  a certain 
distance  from  the  bottom  depending  on 
the  amount  of  liquid  that  is  to  be  poured 
out  at  a time.  The  partition  is  extended 
the  entire  length  of  the  reservoir  cham- 
ber, C,  as  shown.  The  action  is  simple 
—each  time  the  bottle  is  placed  in  its 
normal,  upright  position,  the  liquid  from 
chamber  C fills  chamber  A,  but  is  shut  off 
from  the  latter  when  the  bottle  or  con- 
tainer is  tilted  so  as  to  empty  A. 


A SIMPLE  VEGETABLE  SLICER 
An  exceedingly  simple  and  practical 
vegetable  slicer  may  be  readily  made 
from  a discarded  wooden  box,  a knife 


and  several  pieces  of  iron  wire  and  iron 
or  brass  strip. 

A piece  of  heavy  iron,  A,  is  bent  as 


shown  in  the  illustration  and  is  fastened 
to  the  underside  of  the  wooden  box.  Two 
iron  or  brass  strips  are  bent  in  the  form 
of  angles  and  mounted  on  the  box  as 
shown;  both  being  bored  at  their  upper 
ends  in  order  to  hold  a knife  blade,  B, 
and  the  loop  of  iron  wire,  C.  The  loop 
of  wire,  C,  serves  as  a guide  for  the 
blade  and  is  pivoted  between  an  angle 
strip  and  a screw  eye.  Another  loop  of 
wire  is  fastened  to  the  blade  near  the 
handle  and  serves  to  hold  the  former  in 
correct  position.  By  adjusting  the  iron 
wire  guide,  A,  it  is  possible  to  vary  the 
thickness  of  the  slices. 


A NEW  DESIGN  FOR  RAILROAD 
RAILS 

A French  engineer  has  recently  sug- 
gested a new  form  of  rail  in  which  the 
portion  that  is 
subjected  to  wear 
is  composed  of  a 
number  of  steel 
strips  tightly 
clamped  to- 
gether instead  of 
having  all  the  rail 
made  of  one  solid 
piece  of  steel. 
The  economy  ef- 
fected by  elimin- 
ating the  neces- 
sity of  changing 
the  entire  rail 
each  time  the 
wearing  surface 
becomes  worn,  as 
well  as  the  lower 
first  cost  of  this  rail,  is  noteworthy. 


A SIMPLE  FOUNTAIN  FOR  THE 
GARDEN 

An  old  barrel  may  be  easily  pressed 
into  service  for  forming  the  main  mem- 
ber of  an  artistic  outdoor  fountain,  as 
shown  in  the  accompanying  sketch.  Here 
the  barrel  is  shown  mounted  on  a suitable 
support  and  connected  by  the  tube  CC 
to  the  upright  nozzle  D in  the  center  of 
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the  basin  A A By  covering  the  sides 
of  the  barrel  and  surrounding  the  nozzle 


and  basin  with  earth  and  plants,  an  artis- 
tic effect  is  produced. 


A CHICKEN  FEED  HOLDER 

The  accompanying  sketch  illustrates 
two  views  of  a cleverly  designed  chicken 
feed  holder  in  which  the  door  is  auto- 
matically opened  and  closed. 

The  sketches  are  self-explanatory.  It 
will  be  noted  that  when  a chicken  steps 
on  the  hinged  platform,  the  feed  door 


opens,  but  it  immediately  closes  when  the 
chicken  leaves.  This  feature  serves  to 
preserve  the  feed  in  good  condition  and 
prevents  the  entry  of  mice  or  other  ver- 
min into  the  feed  box. 


A NOVEL  HOSE  ATTACHMENT 

By  simply  placing  a piece  of  screen 
cloth  or  wire  over  the  nozzle  of  a gar- 


den hose  as  shown  in  the  illustration,  the 
stream  of  water  can  be  converted  into 
a fine  spray.  The  wire  cloth  or  netting 
is  cut  in  the  shape  of  a triangle  and 


wrapped  around  the  nozzle  with  several 
turns  of  wire  to  hold  it  in  place. 


A NEW  WAY  OF  USING  A CORK 

By  piercing  a cork  diagonally  as  shown 
in  the  accompany- 
ing sketch  it  is 
possible  to  accu- 
rately pour  out  the 
contents  of  a bot- 
tle drop  by  drop. 

Furthermore,  b y 
pushing  the  cork  down  the  bottle  may  be 
hermetically  sealed. 


PREVENTING  HINGE  SCREWS 
FROM  TURNING 

The  turning  and  subsequent  loosening 
of  hinge  screws  may  be  prevented  by 


AN  UMBRELLA  HOLDER 

For  the  display  of  open  umbrellas  in 
shops  or  the  dry- 
ing of  wet  um- 
brellas, a conven- 
ient holder  may  be 
made  by  winding 
a few  turns  of 
heavy  spring  wire 
as  shown  in  the  ac- 
companying illus- 
tration. A hook  at 
the  top  of  ^ t h e 
1 spring  permits  of 
hanging  the  umbrella  from  any  chan- 
delier or  other  fixture. 


boring  or  filing  a small  hole  next  to  and 
forming  part  of  the  regular  countersunk 
screw-hole  of  the  hinge,  as  shown  at  A 
in  the  accompanying  sketch.  It  is  then 
possible  to  drive  a small  nail  or  brad 
through  the  edge  of  the  slot  of  the  screw 
shown  at  B and  in  this  manner  prevent 
its  working  loose. 

Contributions  to  this  Department  are 
welcome  and  will  be  paid  for. 
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THIS  IS  FROM  BOSTON 

Mother  (to  park  policeman) — My  lit- 
tle boy  wants  to  see  the  monkeys.  Can 
you  direct  us  to  the  apiary?— Boston 
Transcript . 


HE  SHOULD  WORRY! 


The  Count — I wish  to  buy  that  artis- 
tic cake. 

The  Bakery  Maid — I would  advise 
you  to  take  another  kind,  as  that  one  is 
not  very  fresh. 

The  Count — That  makes  absolutely  no 
difference.  I am  going  to  use  it  to  be 
photographed. 


TRAPPED  HER 

Bobby — “Ma,  you  said  that  I shouldn't 
eat  that  piece  of  cake  in  the  pantry — 
that  it  would  make  me  sick." 

Mother — “Yes,  Bobby." 

Bobby — (convincingly) — “But,  ma,  it 
hasn't  made  me  sick." — Puck. 


ENSNARED 

Kitty — “Oh,  Ethel,  Jack  has  finally 
proposed.  I knew  he  would." 

Ethel — “Why,  you  said  you  thought 
he  had  no  intention  whatever  of  pro- 
posing." 

Kitty— “Well,  he  didn't  have.”— 
Boston  Transcript . 


EASY 

Teacher — “Is  there  anything  you  know 
of,  children,  which  expands  with  cold 
and  contracts  with  heat?" 

Class  (in  unison) — “Yes'm.  Ice." — 
Baltimore  American. 


PLENTY  OF  TIME 
“Papa,  I want  an  ice  cream  sundae.” 
“All  right,  dear,  remind  me  of  it 
again;  this  is  only  Tuesday." — Houston 
Post. 


HE  COULDN'T  FIND  IT 

Chinaman — You  tellee  me  where  rail- 
road depot? 

Citizen — What's  matter,  John?  Lost? 

Chinaman — No.  Me  here.  Depot 
lost. — The  Railroad  and  Current  Mech- 
anics. 


HOW  HE  GOT  THEM 

She — Say,  how  do  you  get  your 
clothes,  anyway? 

He — Ah!  I am  an  electrician.  I get 
them  charged. — Russell  Black. 
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Recent  Electrical  Patents 
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*"'M<  tar  nppartlag  the  aad  a — "-f  ruhlet- 


R aa  laaolatar  poet,  of  a Mata  HU 


ssr-"* — 

* ■*  **  • ■taallhi  <ay  taring  a ataaa  for  a^.  I 


1,077 JOT.  ELECTRIC  notioi  nwira  taw, 
Paten  Rata,  PUtotald.  Maa.  aatogaor  to  On«ral  Bm- 
trie  Owyuy.  a CWymtta  of  New  Tor*,  riled  May. 
**.»«.  Rarlal  No.  dSSJdA.  <d  »*-!*.» 


C DIAPHRAGM.  Bantus  A.  I 
'•  "tad  May  1.  tta  Soria)  I 


®ta  **  ta  wtadtoga  of  the  dwtrenantt,  ua^Ui. 
CRa!eoL|utatBr  *■*  «etae"*^Hh 

° »•*«**>"•  «- 

^ **  U1L  *«tal  He.  040.714 

asitaM  fc05l!  ptaM  flt,c^ 

I *^t  run ■ nm  .77  . , P*1*™*  »'“>  • down-toraed  lug 

S Mdas  aa  Mo,  to  recelr.  .aid 

RSK  Rlita.  the  drat  plate  taring  a alot 


I,  »v *»  •taetrtr  Rant  aaon^derleo  a 

Meltafftl5rZ2£ 


tad  a Mm  aMtogal.  la  oaotM- 
la  a Sooty  din  Aad  ataaa 
dinaad  aotal  or  tta  ralladtata 


RATH.  Etesian  S.  M Mimnu. 
Mar,  by  dtoort  aad  lenaao  — ‘p 
• Maria,  rietaro  Cn..  lac  . Syro- 
*taa  «T  Raw  Tort.  Piled  Mar.  IS. 
JSS.  (Ct  1*1—1.) 


’LSTT.US.  ELECTRICAL  MEASORINO  INSTRUMENT. 
Whams  H Faerr.  Lyaa.  Maaa,  aaaigaar  to  (laaorml 
BMctrle  Compeer.  a Oorpontleo  of  Now  Tor*.  TOod 
*M  K »*U  tafUl  No.  MUU  (Ct  171— SR.) 


•aff  tRa  aaeoad  plate  extending  through  aald  eiot  aad 
,M  «taar  aartaco  of  tta  am 
M?n  *"*W  hffSta  aaeoad  Plata 

twT7,yw.  TRAIN-STOP.  Ajystni  R.  norma  Waterloo. 
{**?•  *22>r«!f  *°  °*ta  p Higdon,  Wawrt2 

tajA^  rurt  JWy  |.  MU  Serial  No.  TOdJdS  (CL 


g! — Wi4mWl. 


1.  la  an  doctrinal  meowing  tart ro meat,  two  atatoato. 
aart  competotog  a autlonary  aad  a movable  wiodln,.  a 
— etaaleal  eoaaecdoa  Ratwaaa  tta  worabM  wtodtaga.  aad 
auxiliary  wtad!a*i  la  mdactioa  relation  to  one  of  tta 
wladiaga  of  aaeR  olonaat  aad  arrna^d  to  oral  rail  aa  tta 
effect  ape*  cold  Mot  awatloard  winding  of  too  taata«e 
Sax  of  tta  other  winding  pf  tta  other  rlearot  roapcctlralt. 
1.077JO7.  ELECTRIC  HORN.  Ratra  R.  Root.  Cterw 
load.  Ohio.  oaoIgBor  to  TRo  Adaao  BagaaD  Rloetrle 
PoMpaay.  CkreUod.  Ohio.  0 Corporation  of  Otkto.  riled 
1 Mar.  St.  IRIS.  Serial  No  7S7JS7.  (Ct  177— 7 ) 


I Ib  eomblaotloa.  a cRaaber  haring  0 — i_ ' 

toauaualratlo.  with  tta  traM-Uo.  of^b.  air  br^TaJ 
“*  °£*  ,r*ta.  a dlfforcotUl  plrioaralro  to  aaM 
chaatar  cotaprlalag  differential  tanda  ceaaoctad  hr  a 
attta.  tta  rmJre  baring  a longitudinal  bora  la  eoaaoaita 
Itamto;’"*0  “aW  lt*  epPoMta  aad  of  too 

•»  rxtaoat  port  l«  too  ataooptaro  la  aaM  etata- 

nor  iDtaraadiate  laid  pletoa-brada.  aa  ««>»—  --«• •. 

tta  ataaepbrr*  to  toe  rod  of  uld  eh^hor  alSa2a-to* 
tta  larger  Dlltao.heeo  ..e  eiijeioee  — . 


“ w*  too  Of  aaM  etatabar  adtacaai-W' 
— u7*r  pNtoaboad  aad  he  tag  of  Mrgor  ana  than  tho 

sorably  to  clone  aald  laat  awatloaod  at  heart  rtaooel 
and  snot  for  rloalag  a#M  whniwt  channel  tadw—deutlr 
°<  lu  Mid  nMnet-mlra.  • "ta^cadeutly 

1. 077. Ids.  POSE  Eawoah  E.  Roaanrn.  Hanford.  Conn 
Filed  Doe.  23. 18H  Serial  No  M<U»«  1 Cl  176— 27 A 1 


1 off  a cap  pforttad  with  a recaaa,  a awltcb  loaacly 
ad  ta  aald  rrcaaa  tal  adapted  to  taar  agataaa  tta 
Mta  >«eeaa  aa  a (alOM.  aa|  a.ag^ag  adapted  to 


I.  la  a bora.  tRa  eoabt nation  of  a here  pitta,  a die- 
pbrogto  apaced  from  a»ld  bwe  plate,  a poet  tooantrd  open 
1 he  dlaphraga  aad  aa  leading  tbroagb  aa  opening  ta  tta 
boat  ptate,  core  ptocra  aoaated  npoo  tta  bate  plat* 
•Metric  u|Mfc  caUa  aappartod  kpaa  aald  pale  ptorea. 
tta  pale  ptooao  octcadlag  alight ly  beyond  tta  end a off  tta 
and  calk,  tta  aaM  pant  which  la  aeoaated  epoa  tta  dla- 
phragM  aa toadla*  allghtty  beyond  the  pole  plecre.  a own 
brr  Moastad  optoi  too  polo  pleeaa  aad  eerriag  to  bold  the 
cwtla  la  plots,  a raolUeat  loague  carried  by  tta  aald  atn- 
bor.  aa  tipehli  open  the  reaUUnt  laagua.  aald  a r mature 
oxtradlhdetatwoaa  tta  pal*  plana,  ead  aaraaa  tor  ragMat-* 
lag  tta  gtoeoawnr  a t aaM  foagwe 


J la  a fuee.  a realn*  bartog  ter^'Utn  altb  aa  - 
opening  from  one  10  the  other,  a hflNt  member  lo  one  off 
tta  paesagea.  a aoa-coaductlag  granular  Oiling  la  tta  Met 
n^cotiaaod  paaaagOL  aad  a coareor  ona-condncting  granular 
flltlag  la  tta  attar  paanage.  (be  coamr  Ailtag  extending 
to  rough  anld  npealag  to  «»*  futlble  member. 
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Recent  Electrical  Patents 


I.074.62T.  RATTERT  nOU.ER.  CtOaoe  N TVaTas. 
■tar.  Jr.  tvaahiagton.  D.  C Flivd  Dk.  T.  1611. 
Serial  No.  Wt^M  (CL  204 — 42.) 

I.  A bolder  for  dry  cefl  elvctrlt  batteries  eomrrtalag *  * 
* nr.  eeid  cneie*  bar  lag  ■ body  portion  and  » remov. 

I u>i».  a rage  with  OMU  for  receiving  dry  coll 

vlertrtc  twitrrlv*.  eeld  cagv  twlng  permanently  »*rur«)  to 
l be  u«U  poriloe  of  (lie  alj  twUt  Buu»  on  raid  oil 


1/T7.7I6.  SYSTEM  OP  F.LECTftlC  M*T*RINO.  Ksag 
Uauap,  Berlin,  Otrmacy.  e«»lgoc*  tegfldnerid  Electric 
Company,  a Corporation  at  Mr*  York.  d'lled  Ju 1/  33, 
ltlX  Satial  Na.  Til. OSS.  (CL  1U— MS.) 


»t  Z ,::5.  H 

gSj 

I.  A iji'ta  of  out  aria  ( electrical  *wrn  comprising 
a tarter  having  a register  dial,  a plurality  af  set*  of  alor- 
tric  traoalatlas  devices.  and  corona  for  recording  oa  aald 
dial  the  total  energy  consumed  la  aU  of  arid  aata  of 
translating  drricro  only  daring  tbo  tUaro  that  aoorgy  la 
oriag  consumed  la  oaa  particular  ret  of  aald  translating 
device*. 

1.077.J08.  ELECTRIC  FOG  SIGNAL  LtCIIT  Rot  C 
Docgloo,  Saa  Francisco.  Cat  Fllod  Oct  34.  ISIS 
Bartel  No.  727240.  (CL  ITT— »4«  ) 

I.  * fog  (igaal  light  comp  ruing  a •upporttag  franc,  a 
•tatloaary  electrode  support  secured  tbe.eio.  a stationery 
elect  rods  bolder  baring  ao  adjustable  engagement  with 
aald  rapport,  a teat  ternary  elect  rode  carried  by  aald  bolder. 


mblostlun  *ltb  aa  alortrolytlc  < 


(Tirol  eooaocdoaa  between  tbo  aald  rooted  pieces  oa  aald 
top  a ad  tbo  said  binding  poets,  tbo  whole  arranged  lo 
■ueb  wanner  the l the  aald  electric  dry  cells  are  connected 
to  the  aald  blading  post*  when  the  aald  removable  top  la 
In  pool  lion  oa  the  body  of  the  eating  and  the  electrical  ' 
roBooctloD  between  tba  aald  electric  dry  cells  and  the 
aald  binding  poets  la  brobea  ebea  the  said  removable  top 
la  recanted  (row  tbo  body  of  tbo  casing 
1,677,077.  ELECTRIC  PROTECTIVE  DEVICE  FOR 
SAFE  AND  VAULT  DOORS  Mumssh  Hour  sad 
Htxar  K Hen*,  Macoo.  Oa..  aaaJgaoro  W Tbo  Tale  * 
Town*  Manufacturing  Cowpaay,  Stamford,  Coca.  Filed 
Oct.  22,  1611  Bertel  No  727.1M.  (CL  181—23.) 


I.  Tbe  combination 
toed  device  eod  rneeai 


during  tbe  alartlog  of  tM  motor,  and  ao  eteetrotaagnellr 
deal  re  actuated  by  tbe  motor  correal  (or  render  log  tbe 
asms  operative,  aald  electromagnetic  device  betas  Inactive 
during  tbe  starting  of  the  motor 


a feeding  mechanism  connected  with  aald  balder,  a moc- 
able  erect  rod#  carried  slidably  mounted  pa  aald  frame . a 
movable  electrode  secured  in  e)ld  earner,  a gripping  and 
releasing  device  engaged  wltti  aald  movable  electrode 
carrier,  and  an  operating  mechaolam  connected  with  aald 
grlppiag  device  whereby  tbe  latter  la  aetaated  to  retract, 
aald  carrier  sad  tba  electrode  ibeigln.. 

1.070.600.  TELRTBONt  SYSTEM.  Cauigi  W.  MCRoe 
idLn.  Algors.  Wash..  aaaJgnor  to  Globe  Tilif  >mm  Ctaa- 
paay.  Seattle.  Wash . a Corpotetlso  of  Washington. 
Filed  July  15.  1612.  Serial  No.  706.006  (CL  ITS-11.) 
1.  In  a telephone  system,  tbe  cvabmaOm  aim  the  main 
Uoc  embracing  tbe  primary  «il  of  a teaaformer.  a am 
mally  Incomplete  circuit  embracing  the  secondary  on Bag 
aaid  transformer,  and  a telephone  rtraiin  and  a 
on  aald  ctrcolt,  of  a uonaally  laoomplete  relay  clrcnlt. 
a signal  Instrument  In  tbo  latter , a shoot  detail  embrace 
log  the  magnet  „f  a high  xa tetme  telephone  reneteer.  a 
diaphragm  for  this  receiver.  • cUeare  for  tbe  openly  u 


c,rcB,t.  opvrauicly  connected  with  Mid  dla- 

*<U*,,*«  l*  «*  t»J actively  vmpjoyad  2n r 
closing  said  Incomplete  dxcuU  or  for  rood o^veir  ion 
log  veld  relay  circuit  with  the  iret  tn£*  cl^alL  ^ 

,,^T=a  *■  “ 
n«arccAH/,  I*.  Y-  *%U*Dor  to  OcBtral  Rj.rtrta.  n 

paoy.  a Corporation  of  New  Tork.  r£d  JoaTni  L 
No.  438,101.  (CL  21*-^.,  **  1W* 
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.log  oald  covering.  eobolaotteUy  u deecntwd 
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Book  Reviews 


Any  book  reviewed  in  these  columns  may  be  secured  through 
our  Book  Department 


WIRELESS  TELEGRAPHY  AND 
TELEPHONY 

Under  the  title  of  “Wireless  Telegraphy  and 
Telephony,”*  Mr.  Charles  R.  Gibson  nas  pre- 
pared an  interesting  book  on  the  subject  of 
radio  telegraphy  and  telephony  from  the  view- 
point of  furnishing  an  average  layman  with 
popular  information  on  the  past  and  present 
of  this  most  interesting  subject 

The  book  is  written  so  that  the  reader  does 
not  necessarily  have . to  possess  a previous 
knowledge  of  the  subject,  while  on  the  other 
hand  the  reader  that  is  well  versed  in  radio 
communication  will  find  a mass  of  new  in- 
formation that  will  be  of  no  little  interest 
and  service  to  him.  A few  of  the  titles  of 
the  chapters  that  serve  to  convey  a general 
idea  as  to  the  contents  of  the  book  are : “The 
Mysterious  Ether  of  Space,”  “Some  Funda- 
mental Principles,”  “Early  Proposals  and  Ex- 
periments,” ‘“The  Advent  of  True  Wireless 
Telegraphy,  188&-1894,”  “The  Advent  of  Mar- 
ami,*  ‘The  Bridging  of  the  Atlantic,”  “Other 
Systems,”  “General  Principles  of  Telephony” 
and  “Telephoning  Without  Wires.”  In  order 
to  facilitate  the  study  of  the  history  of  radio 
telegraphy,  a chapter  entitled  “The  Evolution 
and  Development  of  Wireless  Telegraphy**  is 
devoted  to  briefly  summarizing  the  important 
steps  in  the  art,  beginning  with  Michael  Fara- 
day's discovery  of  electro-magnetic  induction 
between  two  entirely  separate  circuits  and 
terminating  with  the  decision  of  the  British 
Government  in  1913  to  have  an  Imperial 
wireless  chain,  arranged  in  chronological 
order.  Another  valuable  feature  is  a glossary 
of  terms  to  facilitate  the  mastering  of  various 
descriptions  by  the  beginner  in  wireless 
telegraphy. 

The  book  is  handsomely  printed  on  highly 
coated  paper.  The  type  throughout  is  very 
large  and  easily  read.  The  many  half-tone 
illustrations  are  exceedingly  timely,  while  the 
diagrams  are  clear  and  readily  understood. 


* Wireless  Telegraph  and  Telephony,  by  Charles  R. 
Gftwn.  F.R.S.E  Published  by  J.  BT  Uppincott 
Company,  Waahwzton  Square,  Philadelphia,  Pa. 
Coatams  IP  illustrations  and  diagramt,  as  well  as 
» number  of  full  page  plates.  Cloth  bound.  15S 
Paces.  Price,  $1.00. 


LOOSE  LEAP  ENGINEERING  IN- 
FORMATION 

The  constantly  growing  and  expanding  field 
of  engineering  in  all  its  branches  necessitates 
the  expenditure  of  more  and  more  time  on 
the  part  of  the  engineer  seeking  data.  Al- 
though there  are  almost  numberless  articles 
published  monthly,  even  weekly,  in  the  tech- 
nical press,  there  are  but  few  engineers  that 
on  spare  the  time  required  to  gather  such 
articles  and  then  read  them.  It  is  the  demand 
for  condensed  and  readily  accessible  data  that 


has  caused  the  publication  of  loose  leaf  sheets 
known  as  “Lefax.”* 

“Lefax”  are  loose  leaf  sheets  published 
monthly  and  containing  engineering  data  care- 
fully prepared  by  authorities  in  various  fields. 
These  sheets  can  be  carried  in  a loose  leaf 
pocket-book  or  filed  in  cloth-covered  telescop- 
ing boxes  capable  of  holding  1,000  sheets. 
Among  the  branches  of  engineering  covered 
by  “Lefax”  are:  General,  Civil  and  Military, 
Mechanical,  Electrical,  Chemical,  Mining, 
Architecture,  Railway,  Marine  and  Naval,  and 
Social.  “Lefax”  are  subscribed  for  by  the 
year,  being  sent  monthly  when  they  are  pub- 
lished. The  system  is  a highly  commendable 
one  and  is  advocated  and  employed  by  many 
of  the  leading  engineers. 


* edited  by  John  Clinton  Parker,  Member 

A.S.M.E.  Published  by  the  Standard  Corporation, 
Penna.  Bldg.,  Philadelphia,  Pa.  Subscription  rate, 
$3.00  per  year,  which  comprises  a service  of  IS  sheets 
per  month,  on  any  subject  selected.  Single  sheets: 
subscribers  Sc;  non-subscribers  6c;  pocket  books  SOc; 
filing  boxes,  including  10  division  cards.  76c  each. 


HOW  TO  MAKE  THINGS  ELEC- 
TRICAL 

At  the  present  time  when  Young  America 
evidently  cannot  read  enough  literature  on  the 
construction  of  various  electrical  devices  that 
may  be  made  with  the  tools  and  materials 
usually  available  about  the  home,  the  book, 
“How  to  Make  Things  Electrical/**  is  in- 
deed most  timely. 

This  work  has  been  primarily  published  for 
the  experimjmters  and  students  who  desire 
to  build  their  own  electrical  apparatus.  All 
tne  building  operations  have  been  rendered  as 
simple  as  possible  and  only  in  a very  few  in- 
stances are  the  services  of  a lathe  necessary. 
In  all  directions  on  the  construction  of  elec- 
trical apparatus  good  working  drawings  are 
essential  and  in  this  respect  T‘How  to  Make 
Things  Electrical”  is  greatly  enhanced  by 
dear  and  well  executed  illustrations.  This 
work  is  a commendable  one  for  anybody  de- 
siring to  construct  simple  electrical  apparatus 
of  all  kinds. 


# How  io  Mak 0 Things  El  metrical,  published  by 
Popular  Electricity  Publishing  Company,  860  N.  Clark 
Street,  Chicago.  111.  Contains  800  pages  and  184 
illustrations,  doth  bound.  Price,  $1.00. 


A HANDBOOK  FOR  WIRELESS 
OPERATORS 

Under  the  title  of  “Handbook  of  Technical 
Instruction  for  Wireless  Telegraphists/**  Mr. 
J.  C.  Hawkhead  has  prepared  a most  inter- 
esting work  on  the  practical  theory  and  op- 
eration of  standard  wireless  equipment, 
especially  written  for  the  wireless  operator. 
The  work  is  divided  into  three  main  parts  to 
facilitate  the  locating  of  different  information. 
The  first  part  contains  such  chapters  as  “Pre- 
liminary Considerations,”  “Primary  Cells,” 
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“Accumulators/'  "Current  Electricity,  Its 
Laws  and  Units/'  “Magnetism/*  “Dynamo, 
Motor,  Rotary  Converter/'  “Inductance"  and 
“Direct  and  Alternating  Current  Measure- 
ments.” The  second  part  contains  but  two 
chapters — “Electro-magnetic  Waves'*  and  “The 
Receiving  Circuit.”  The  third  part  is  divided 
into  five  chapters,  viz.:  “The  K.W.  Set,*' 
“The  Aerial,”  “The  5 K.W.  Set,"  “Small 
Power  Sets”  and  “Faults.” 

Every  instrument  used  in  practical  radio 
communication  is  illustrated  with  both  as- 
sembled and  sectional  views.  The  details  of 
all  the  instruments  are  quite  complete.  It 
must  be  stated,  however,  that  the  book  is 
wholly  confined  to  Marconi  wireless  equip- 
ment and  is  therefore  of  particular  value  to 
Marconi  station  operators. 


* Handbook  of  Technical  Instruction  for  Wireless 
Telegraphists,  by  J.  C.  Hawkhead  Published  by  The 
Marconi  Press  Agency,  Limited,  Marconi  House, 
Strand,  London,  W.  C,  England.  Contains  170  dia- 
grams aside  from  a large  number  of  half-tone  plates 
of  wireless  apparatus  and  stations.  Cloth  bound,  S96 
pages. 


EXPERIMENTAL  WIRELESS 
STATIONS 

In  the  new  1914  revised  edition  of  “Ex- 
perimental Wireless  Stations”*  the  author  has 
made  several  changes  that,  although  of  in- 
considerable importance  when  taken  singly, 
have  served  to  greatly  enhance  the  value  of 
the  new  edition. 

“Experimental  Wireless  Stations,"  as  its 
name  implies,  is  primarily  intended  for  the 
amateur.  One  of  the  main  objects  of  the 
book  is  to  provide  a standard  for  amateur 
stations  in  preference  to  the  many  varieties 
of  more  or  less  successful  systems  and  in- 
struments that  are  either  made  or  purchased 
by  the  amateur.  The  book  contains  exactly 
the  information  that  the  experimenter  de- 
sires— a feature  that  is  sadly  lacking  in  most 
works  now  available  that  cover  too  extensively 
the  history,  theory  and  commercial  apparatus 
to  the  almost  complete  exclusion  of  amateur 
stations  and  instruments. 

The  constructional  data  contained  in  this 
book  is  unusually  complete  and  invaluable  to 
the  average  amateur.  One  of  the  most  note- 
worthy features  in  this  respect  is  a table  of 
transformer  data  for  the  construction  of 
closed  core  types  from  100  to  2000  watts. 
Another  table  is  also  included  for  the  making 
of  spark  coils  from  % inch  to  10  inches.  All 
the  various  instruments  comprising  a trans- 
mitting and  receiving  set  are  described  in 
detail. 

• Experimental  Wireless  Stations . new  1914  edition, 
by  Philip  E.  Edelman.  Published  by  Philip  Edelman, 
2484  Lyndale  South.  Minneapolis.  Minn.  Contains 
224  pages,  profusely  illustrated.  Cloth  bound.  Price, 
postpaid,  $2.00.  - - - 4 

HARPER'S  WIRELESS  BOOK 

Books  dealing  with  the  theory  of  wireless 
telegraphy  are  plentiful.  The  average  .wire- 
less amateur  finds  considerable  information  in 
such  works  that  is  of  value  to  him,  but  it 
often  happens  that  no  little  amount  of  the 
contents  of  such  a book  is  vague,  and  unin- 
teresting. What  the  wireless  amateur  most 
needs  and  for  which  there  is  a steadily  grow* 


ing  demand  is  a book  that  is  simply  written 
and  also  describes  the  making  of  various 
wireless  instruments  as  well  as  the  erection  of 
the  aerial,  installation  of  the  station,  opera- 
tion of  the  apparatus,  and  other  practical  in- 
formation. 

"Harper's  Wireless  Book*'*  is  just  such  a 
work,  since  its  185  pages  are  devoted  to  simple 
explanations  of  the  working  of  various  ap- 
paratus, the  theory  and  history  of  radio 
telegraphy  and  directions  for  the  construction 
oi  simple  instruments  as  well  as  their  in- 
stallation and  manipulation.  While  it  is  a 
work  that  can  be  highly  recommended  to  the 
beginner  in  wireless  because  of  its  simple 
explanations  and  instructions  for  making  vari- 
ous instruments,  it  is  also  a very  good  refer- 
ence book  for  even  the  advanced  amateur 
that  desires  to  understand  the  principles  and 
to  possess  a general  knowledge  in  the  art 
The  new  wireless  laws  are  also  discussed  in 
simple  language  and  in  such  a manner  that 
the  reader  can  immediately  grasp  exactly  the 
information  he  desires  to  know.  “Harper's 
Wireless  Book"  will  form  a valuable  addition 
to  any  library,  irrespective  of  its  previous 
completeness. 

• Harter's  Wireless  Book , by  A.  H.  Verrill.  Pub- 
lished by  Harper  & Bros.,  Franklin  Square,  New 
York  City.  Contains  186  pages  and  is  profusely  illus- 
trated with  sketches  and  plates.  Cloth  bound.  Price. 
$1.00. 


NEW  GOVERNMENT  PUBLICA- 
TIONS 

Among  the  most  recent  Government 
publications  are  the  following,  just  is- 
sued by  the  Bureau  of  Mines : 
BULLETINS. 

Bulletin  69.  Coal-mine  accidents  in  the 
United  States  and  in  foreign  countries, 
by  F.  W.  Horton.  1913.  101  pp.,  3 pis., 
40  figs. 

Bulletin  71.  Fuller's  earth,  by  C.  L.  Par- 
sons. 1913-  38  PP- 

TECHNICAL  PAPERS. 

Technical  Paper  30.  Accident  prevention  at 
Lake  Superior  iron  mines,  by  D.  E. 
Woodbridge.  1913-  34  PP-.  7 figs. 
Technical  Paper  51.  Possible  causes  of  the 
decline  of  oil  wells,  and  suggested  meth- 
ods of  prolonging  yield,  by  L.  G.  Hunt- 
ley.  1913.  32  PP-,  9 figs- 
Technical  Paper  60.  The  approximate  melt- 
ing points  of  some  commercial  copper  al- 
loys, by  H.  W.  Gillett  and  A.  B.  Norton. 
1913.  9 PP- 

MINERS'  CIRCULAR. 

Miners'  Circular  13.  Safety  in  tunneling,  by 
D.  W.  Brunton  and  J.  A.  Davis.  1913. 
19  pp. 

The  Bureau  of  Mines  has  copies  of 
these  publications  for  free  distribution, 
but  cannot  give  more  than  one  copy  of  the 
same  bulletin  to  one  person.  Requests 
for  all  papers  cannot  be  granted  without 
satisfactory  reason.  In  asking  for  pub- 
lications, the  number  and  title  should  be 
stated. 
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NEW  THINGS 

Electrical— Wireless — Mechanical 


HIGH  GRADE  SWISS  FILES 

Montgomery  & Co.,  105- 107  Fulton  Street, 
New  York  City,  have  just  issued  a new  com- 
bined catalogue  and  price  list  of  Grobet  Swiss 
Files  in  which  a considerable  reduction  over 
the  prices  quoted  heretofore  is  noted.  Grobet 
files  represent  the  experience  of  over  100 
years  in  the  making  of  the  highest  grade  files. 
These  files  have  won  an  enviable  reputation 
and  are  recognized  as  the  best  in  this  class 
of  tools.  Although  Grobet  files  are  not  cheap 
in  the  sense  of  price,  they  will  outlast  many 
cheap  files  and  will  render  better  service,  thus 
proving  far  more  economical  in  the  end. 
Files  in  every  shape  and  size  as  well  as  for 
every  possible  purpose  are  illustrated  in  the 
catalogue,  and  anyone  interested  in  using 
nothing  but  the  best  of  tools  will  do  well  to 
write  for  a copy  of  this  catalogue. 


BELL  RINGERS  AND  TOY 
TRANSFORMERS 

Anyone  interested  in  using  a Bell  Ringing 
Transformer  in  place  of  batteries  will  find 
the  bulletin  No.  2 issued  by  the  Viking  Elec- 
tric Company,  Department  C,  150  Chambers 
street.  New  York,  exceedingly  interesting.  It 
describes  some  of  the  products  manufactured 
by  that  firm,  and  contains  considerable  infor- 
mation and  data  on  wiring  and  installing  bell 
circuits.  This  firm  has  developed  a special 
transformer  known  as  type  “EW"  especially 
suited  for  residences  and  office  equipments. 

Aside  from  bell  ringing  transformers,  this 
concern  also  manufactures  a line  of  toy  trans- 
formers in  several  capacities.  These  trans- 
formers are  sold  at  a reasonable  price  and 
will  prove  far  more  economical  in  operation 
than  dry  cells  or  wet  batteries  to  anyone  hav- 
ing access  to  alternating  current  power  cir- 
cuits. 

Catalogs,  prices,  and  other  information  will 
be  sent  to  anyone  addressing  the  company 
direct 


IMPROVED  WIRELESS  APPA- 
RATUS 

In  an  attractive  folder  that  will  be  sent  to 
anyone  on  request,  Mr.  J.  F.  Arnold  of  243 
East  118th  Street,  New  York  City,  has  illus- 
trated and  described  his  line  of  wireless  in- 
struments. 

Among  the  instruments  manufactured  by 
him  is  a loose  coupler  of  exceedingly^  neat  and 
efficient  design.  The  woodwork  is  highly 
polished  mahogany  throughout.  The  primary 
and  secondary  are  wound  with  green  silk- 
covered  wire.  All  the  metal  parts  are  nickel 
plated.  The  secondary  has  11  taps  connected 
to  switch  points  which  form  part  of  a switch 


of  special  design.  The  slider  on  the  primary 
insures  a perfect  contact  at  all  times  and 
slides  easily. 

Complete  receiving  sets,  complete  sending 
sets,  detectors,  fixed  and  variable  condensers, 
machined  parts  and  other  wireless  goods  are 
listed  in  the  folder. 


A REMARKABLE  SAW 

The  recent  remarkable  record  made  by 
Charles  Nadolney,  an  expert  carpenter  of 
Nanticoke,  Pa.,  with  a Disston  saw  over 
eleven  years  old  has  attracted  considerable 
attention.  The  local  union  to  which  he  be- 
longs, No.  414,  conducted  a sawing  contest 
with  the  object  of  seeing  who  could  make  the 
squarest  cut  without  any  guide  and  within 
two  and  a half  minutes  on  a hemlock  beam 
measuring  6 by  8 inches.  The  prize  was  a 
set  of  Disston  saws.  Mr.  Nadolney  entered 
with  his  well-tried  and  considerably  worn 
favorite,  completing  his  cut  well  within  the 
time  limit  and  so  accurately  that  there  was 
only  1/32  inch  variation  through  the  eight 
inches  of  the  beam.  No  other  contestant  did 
nearly  as  well.  The  result  of  the  contest  is 
another  proof  of  the  excellent  quality  of 
Disston  saws. 

Literature  and  prices  on  Disston  tools  may 
be  procured  by  addressing  Henry  Disston  & 
Sons,  Inc.,  Philadelphia,  Pa. 


A LINE  OF  ELECTRICAL  APPA- 
RATUS 

In  a 102-page  catalogue  the  Holtzer-Cabot 
Electric  Company  of  Brookline,  Mass.,  has 
thoroughly  illustrated  and  described  its  large 
line  of  electrical  apparatus  of  all  kinds. 

Among  the  products  made  by  the  firm  are: 
Interior  telephones  of  both  the  desk  and  wall 
types  as  well  as  hand  microtelephones;  tele- 
phone instrument  parts;  annunciators  and  sig- 
nalling systems;  bells,  buzzers  and  push  but- 
tons in  a wide  variety  of  designs;  fire  alarm 
stations;  magneto  clocks  and  watchman’s  sys- 
tems ; magnetos  for  marine,  stationary  and 
automobile  engines;  electric  horns  for  auto- 
mobiles and  motor  boats ; copper  cable  termin- 
als; carbureters;  electric  lighting  systems  for 
motor  cars  and  boats;  commercial  telephone 
apparatus  and  portable  testing  sets  for  line- 
men; wire  connectors;  central  telephone  sta- 
tion equipment  and  wireless  receivers.  The 
descriptions  of  all  the  products  are  thorough 
and  are  greatly  enhanced  by  excellent  illus- 
trations. 

The  wireless  receivers  are  made  in  two 
resistances — 2,000  and  3,000  ohms  per  pair. 
The  shells  of  the  receivers  are  made  of 
( Continued  on  page  82) 
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This  issue  marks  the  initial  appearance  of 
the  consolidated  magazine  Modern  Electrics 
and  Mechanics.  It  has  been  carefully  pre- 
pared so  as  to  incorporate  all  of  the  most  in- 
teresting features  of  its  predecessors,  Modern 
Electrics  and  Electrician  and  Mechanic—* 
task  that  was  by  no  means  simple,  but  we  feel 
quite  satisfied  that  it  has  been  accomplished. 
Thus,  in  this  issue  will  be  found  articles  on 
wireless  telegraphy,  on  chemistry,  on  new 
mechanical  inventions,  on  producer  gas  en- 
gines, on  electrical  progress,  on  wood-work- 
ing, and  all  of  the  regular  departments  such 
as  the  Experimental  Department,  Patent  De- 
partment, Questions  and  Answers  Depart- 
ment, Wireless  Contest  Department,  Practical 
Hints,  Apparatus  Exchange,  and  others.  There 
are  numerous  articles  on  the  making  of  differ- 
ent things,  such  as  wireless  instruments,  fur- 
niture, mechanical  objects,  and  electrical  de- 
vices, for  Modern  Electrics  and  Mechanics 
will  publish  each  month  a number  of  articles 
on  the  construction  of  different  practical 
things.  Still  another  feature  is  the  article  in 
this  issue  on  nails  and  rivets.  This  article  is 
the  first  of  a series  that  will  be  published 
regularly  dealing  with  the  manufacturing  of 
different  extensively  used  commodities.  A 
passing  word  might  be  given  to  the  new  cover 
as  well  as  the  simplified  and  improved  head- 
ings and  typographical  arrangement  through- 
out this  issue.  In  conclusion,  if  Modern 
Electrics  and  Mechanics  pleases  you,  tell 
all  your  friends — if  it  does  not,  tell  us. 


In  another  part  of  this  issue  attention  is 
directed  to  the  two  fires  at  sea  in  which  the 
wireless  played  no  small  role.  One  of  these 
occurred  on  the  Spanish  steamer  "Balmes” 
and  the  incident  resembles  in  no  little  degree 
that  which  befell  the  ill-fated  "Volturno”  a 
short  while  before.  The  other  occurred  on 
the  "Berkshire”  and  a rescue  was  also  ef- 
fected by  means  of  wireless. 


Many  readers  have  written  in  asking 
whether  they  should  procure  a license  for 
operating  their  receiving  sets.  This  question 
has  been  answered  many  times  before,  but  we 
will  answer  it  again.  In  every  instance  the 
correspondent  sends  in  a clipping  from  a 
newspaper  or  magazine  stating  that  a wire- 
less amateur  has  been  arrested  for  receiving 
messages  without  a license.  It  is  highly  prob- 
able that  these  clippings  misstate  the  real 
facta— quite  a usual  occurrence  in  magazines 
and  newspapers  that  are  not  devoted  to  tech- 
nical subjects.  Once  more  let  it  be  known 
that  anyone,  anywhere  and  everywhere  in  the 
United  States  can  receive  wireless  messages 
with  a receiving  set  without  a license.  But — 
and  this  is  the  important  part  of  it— anyone 


receiving  a radio  communication  not  intended 
for  him  cannot  divulge  its  contents  to  another 
party  under  penalty  of  a fine  or  imprisonment 
for  sending,  of  course,  the  law  applies  more 
thoroughly,  but  inasmuch  as  the  question  does 
not  pertain  to  sending,  it  will  not  be  discussed 
here 


Among  the  many  good  things  in  the  February 
issue  will  be  an  article  on  explosives.  Do  you 
know  what  dynamite  is  or  how  it  is  used? 
Do  you  know  how  electricity  plays  a part  in 
the  firing  of  blasts?  If  you  do  not  know, 
read  the  article  and  learn;  if  you  do  know, 
read  the  article  and  learn  more  than  you 
know  at  present.  Explosives  are  today  used 
for  many  purposes,  ranging  from  the  firing  of 
cannons  and  the  spreading  of  devastation 
when  used  in  shells,  mines  or  torpedoes,  to 
the  blasting  of  railroad  cuts  through  moun- 
tains, breaking  huge  pieces  of  granite  in 
quarries,  loosening  coal  in  mines,  shattering 
ice  jams,  and  last,  but  by  no  means  least,  for 
agricultural  purposes,  in  which  dynamite 
blasts  stir  up  the  earth  and  loosen  it  so  that 
seeds  can  grow  more  readily  and  become 
robust  plants.  Quite  a contrast  with  the 
damage  to  property  and  loss  of  lives  occa- 
sioned by  the  bursting  of  a huge  shell  in 
modern  warfare,  isn’t  it?  Still,  it  is  an  ex- 
plosive that  is  used  for  both.  But  why  tell 
you  more?  The  story  of  explosives  will  be 
a pleasant  surprise  to  all  readers.  Watch 
for  it! 


Wireless  articles?  Well,  the  February  issue 
is  going  to  have  one  of  the  finest  collections 
of  wireless  articles  that  was  ever  published. 
There  are  going  to  be  several  of  these  de- 
voted to  the  construction  of  new  apparatus 
and  the  remaining  ones  dealing  with  new 
wireless  inventions,  reminiscences  of  the  pio- 
neer days  of  the  art  and  other  topics  pertain- 
ing to  radio  communication. 


It  goes  without  saying  that  there  will  be 
several  articles  on  mechanical  subjects  as 
well  as  wood- working.  Also  all  of  the  de- 
partments will  appear,  for  these  are  regular 
features  that  are  always  with  us. 


The  story  in  this  issue,  "Via  Wireless,”  is 
unusually  interesting  and  it  is  surrounded  by 
a real  wireless  atmosphere.  It  is  out  of  the 
ordinary  as  far  as  wireless  stories  go. 


And,  in  conclusion,  Modern  Electrics  and 
Mechanics  takes  this  opportunity  of  wishing 
you  a Happy  New  Year— one  that  will  bring 
prosperity  and  happiness  to  all  of  us. 
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Via  Wireless 


By  David  A.  Wasson 

(Ooprrlsbted  far  tin  Auk  A.  lflmmy  Cm.) 


THAT  Frederick  Ayre  was  wireless 
operator  of  the  steamship  T Gl- 
oria at  the  age  of  nineteen  doesn’t  mean 
necessarily  that  he  was  a prodigy. 
There  are  many  such  youngsters  at  the 
keys  dn  many  such  craft  along  our 
coasts. 

Most  of  them,  like  Freddy,  served 
their  apprenticeships  on  the  home- 
made apparatus  that  stretched  its  flim- 
sy antennae  between  house  and  barn 
down  in  Jayport,  or  thereabout.  And, 
although  there  is  a fine,  distinguished 
sound  to  the  title,  it  is  not  a gold-mine 
as  regards  either  salary  or  prestige 
aboard  ship. 

Moreover,  the  Talaria  was  only  a 
non-passenger-carrying  freighter  of 
some  sixteen  hundred  tons  register, 
and  didn’t  come  within  the  provisions 
of  the  Wireless  Act. 

Freddy  had  emerged  triumphant 
from  a bout  with  the  Federal  authori- 
ties, which  had  come  about  after  he, 
like  many  another  enterprising  ama- 
teur, had  beautifully  tangled  up  a few 
of  the  government’s  important  official 
messages. 

He  emerged  with  a highly  inflated 
opinion  of  his  own  prowess,  and  took 
the  Talaria  job  which  the  notoriety 
brought  him  merely  as  a makeshift  till 
something  decent  in  his  line  turned  up, 
as  he  explained. 

He  took  the  job  heedless  of  the  tears 
of  an  overindulgent  mother  who  had 
mapped  out  for  him  a brilliant  career 
ashore ; heedful,  instead,  of  the  plaudits 
of  admiring  Jayporters. 

Freddy  was,  as  may  be  imagined, 
something  of  a spoiled  young  man; 
but  he  was  smart — smart  as  a steel 
trap,  all  Jayport  said.  And  few  could 
have  doubted  it  who  saw  him  take  the 
boat  for  the  metropolis  and  the  Talaria 
on  that  memorable  morning. 

From  the  two  inches  of  freshly 
shaved  florid  neck  above  his  celluloid 
collar  to  the  new  pasteboard  suit-case 
waiting  at  his  feet  his  outfit  spelled 
alertness  and  prosperity  and  monu- 
mental success. 


For  three  uneventful  trips  now 
Freddy  had  reigned  supreme  in  the  little 
wireless  coop  which  had  been  knocked 
up  on  the  Talaria* s hurricane-deck  just 
aft  of  the  mainmast 

Not  grizzled  Captain  Helme  himself 
swelled  more  under  his  double-breasted 
reefer  than  Freddy  when  first  he  im- 
parted to  an  anxious  world  the  mo- 
mentous news  that  the  Talaria , New 
York  for  San  Juan,  was  three  hundred 
and  sixty-four  miles  south  of  Scotland 
Lightship  at  noon  of  the  seventh;  re- 
layed from  the  thousand-mile-away 
Cunarder  Melancholia  a love-sick  pas- 
senger’s amorous  greeting  to  the  girl 
he  left  behind  him ; or  swapped  aimless 
flippancies  with  unseen  brethren  over 
the  sea-rim. 

But  routine  ever  palls  on  buoyant 
youth,  and  after  three  aforesaid  trips 
Freddy’s  ambition  yawned  and 
stretched  itself  again.  He  could  see 
no  reason  why  Binns  of  the  Republic, 
Bride  of  the  Titanic,  Cottam  of  the 
Carpathia,  and  Ginsberg  of  the  Trent 
should  monopolize  the  glory  of  the 
wireless  fraternity. 

He  had  so  repeatedly  assured  every- 
one from  the  quartermasters  up  that  he 
was  too  big  for  his  position  that  they 
told  him,  instead,  he  was  too  big  for 
his  hat,  and  privately  set  him  down  for 
a bumptious  young  upstart. 

Aggressiveness  and  greatness  usual- 
ly go  hand  in  hand,,  hoiwqver,  and 
Freddy  was  to  achieve  greatness— of  a 
sort.  His  chance  to  be  a hero  came 
about  thusly : 

One  evening,  just  after  the  second 
mate  had  got  the  running  lights  to 
winking,  Freddy  climbed  the  steep 
stairs  to  his  aerie,  urging  the  last  of 
his  repast  to  its  destiny  with  not  over- 
clean fingers. 

He  lit  a cigarette  and  sat  dow|n  to 
his  instrument  prepared  to  advise  the 
Hydrojgraphijc  Office  at!  W;ash;ingtan 
that  the  “S.S.  Talaria,  Baltimore  for 
Trapani,  had  passed  at  5 P.  M.  Thurs- 
day, N.  lat.  40  degrees  22  minutes,  W. 
Ion.  49  degrees  25  minutes,  a small  berg 
surrounded  by  slush.” 
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He  threw  over  the  rheostat,  and 
wound  up  and  tested  his  magnetic  de- 
tector. As  he  threw  on  the  converter 
there  was  a shrilling  hum  and  wfyir 
that  told  of  the  generation  of  current 
for  the  slender  aerial. 

He  put  the  receiver  to  his  ears  and 
tuned  into  the  wave-length  of  some 
one  who  was  talking  near  by. 

“.  . . with  derelict  French  bark 

Latour  d’Auvergne,”  this  somebody’s 
Morse  was  saying.  “Am  sinking  . . 

“Great  guns!  collided  with  a dere- 
lict and  is  sinking!”  gasped  Freddy, 
and  blue  fire  crackled  across  the  spark- 
gap  as  he  cut  in  in  frantic  interruption. 

“Got  you.  Who’s  talking?” 

“S.  S.  Leviathan,  N.  lat.  40  degrees 
21  minutes,  W.  Ion.  49  degrees  6 min- 
utes,” was  the  answer. 

“Right-o!  Get  your  crew  in  boats. 
Talaria,  coming,”  assured  Freddy,  pump- 
ing the  key  as  for  dear  life.  He 
shut  off  the  generator,  switched  off 
mains,  upset  a chair  m his  exit,  and 
dodged  yawning  cowls  and  fat-bellied 
lifeboats  as  he  raced  forward  along  the 
hurricane  deck. 

Captain  Helme,  seated  at  the  pol- 
ished table  in  the  chart  room,  suddenly 
found  himself  staring  at  a yellow  aero- 
gram blank  covered  with  hieroglyphics, 
instead  of  the  month’s  pilot  chart  of 
the  North  Atlantic,  and  listening  in 
amazement  to  the  incoherencies  of  an 
excited  and  breathless  youth. 

“That’s  her  position,  cap’n !”  he 
panted,  and  pointed  at  the  blank. 
“Can’t  be  far  from  us!  Crew’s  taken 
to  the  boats,  but  I told  'em  we’re  com- 
ing!” 

“Who?  What?”  demanded  the  cap- 
tain, removing  his  glasses. 

“The  Leviathan!  Struck  a derelict! 
I just  got  her  S O S!”  gasped  Freddy, 
and  then,  as  visions  arose  of  the  fame 
that  would  be  his,  asked  hopefully: 
“What  is  she?  Big  Blue  Anchor  liner, 
ain’t  she?” 

“No,”  said  the  skipper,  as  he  arose 
hastily  with  the  blank.  “Old,  low-pow- 
ered tramp — Englishman — Tampa  for 
Genoa  with  timber — coaled  at  Norfolk 
and  sailed  twelve  hours  ahead  of  us. 
She’s  only  twenty  miles  or  so  ahead 
now,  according  to  the  position  she 
gives  you.  Lucky  for  her  she’s  on  the 


same  course  we  are.  Good  boy,  ‘Wire- 
less’!” 

And  the  captain  was  making  for  the 
bridge  stairs,  leaving  Wireless  Oper- 
ator Frederick  Ayre  in  a mood  in  which 
complacency  struggled  with  disap- 
pointment. 

Presently  the  Talaria” s decks  began 
to  quake  and  throb  as  Captain  Helme 
indicated  “full  speed  ahead”  on  the  en- 
gine room  telegraph.  Her  ponderous 
screw  hurried  its  pulsing  revolutions 
from  thirty-eight  to  forty-four  per 
minute,  and  her  speed  climbed  from 
seven  to  nine  knots  an  hour.  Not  an 
inspiring  gait;  but  the  Talaria  wasn’t 
built  to  break  records,  and  the  only  one 
she  broke  was  her  own. 

In  spite  of  it,  the  luminous  breaker 
that  pushed  and  seethed  ahead  of  her 
bluff  bow  grew  nobly  in  size  and 
frothiness,  and  smoke  belched  from  her 
salt-stained  funnel  till  it  blotted  stars 
and  made  night  blacker  astern. 

“Keep  tabs  on  the  poor  fellows. 
Wireless,”  ordered  the  captain,  and 
Freddy  shot  the  unfortunate  another 
question. 

“Hello,  Leviathan ; how’s  the  wreck?” 
he  asked. 

“Just  blown  up  forward.  Look  out 
for  floating  wreckage  when  you  come 
along,”  the  reply  came  through  the 
night. 

The  imaginative  Freddy,  envying 
the  unknown  operator’s  coolness  at 
such  a time,  went  forward  and  report- 
ed to  Captain  Helme  that  an  explosion 
of  air  under  the  sinking  Leviathan's 
forecastle  deck  had  occurred,  and  that 
he  had  received  a last  desperate  call 
for  help. 

Whereat  good  old  Captain  Helme, 
in  great  agitation,  bellowed  a message 
down  the  speaking-tube  to  the  engine- 
room  that  broke  the  United  States  in- 
spector’s restrictions  as  to  boiler  pres- 
sure into  smithereens,  and  the  valiant 
Talaria  boosted  her  gait  another  knot. 

Probably  Wireless  Operator  Fred- 
erick Ayre  was  the  only  person  aboard 
the  Talaria  who  regretted  that  the 
night  was  not  one  for  a dramatic  res- 
cue; one  such  as  might  be  afforded  by 
a screaming,  smothering  blizzard  with 
licking,  galloping  crests  that  knocked 
oars  skyward  from  gunwales  and 
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Wireless  Telegraph  Contest 

The  Wireless  Station  and  Laboratory  contest  is  a regular  monthly  feature. 
The  best  photograph  submitted  each  month  is  awarded  a first  prize  of  Three 
Dollars;  second  best,  Two  Dollars;  third  best,  One  Dollar. 

The  description  of  a station  should  not  exceed  250  words.  Write  on  one 
side  of  the  paper  only,  using  as  many  separate  sheets  as  are  necessary.  De- 
scriptions should  be  written  in  ink — not  pencil.  Typewritten  descriptions  using 
double  spacing  are  preferable  to  any.  It  is  advisable  to  send  two  prints  of  the 
photograph  whenever  possible— one  toned  dark  and  the  other  light — in  order  to 
permit  of  choosing  the  one  best  adapted  for  reproduction.  Prints  should  be 
sharp  and  distinct. 

This  competition  is  open  to  all,  irrespective  of  whether  they  are  subscribers 
or  not. 


FIRST  PRIZE 

I am  submitting  a flashlight  photo- 
graph of  my  station. 

The  height  of  my  antenna  is  60 


WIRELESS  STATION  OF  CREAH  V.  WILLIAMS 


feet  and  the  length  80  feet.  I use  the 
inverted  L type  with  four  strands  of 
No.  14  wire  on  nine  foot  spreaders. 

For  receiving  I use  a three  slide  auto- 
transformer, 25  plate  rotary  variable 
condenser,  fixed  condenser,  Poulson 
tikker,  galena,  silicon  and  iron  pyrites 
detectors,  loading  coil,  buzzer  test, 
3000  ohm  phones,  and  required 
switches.  The  wave-length  is  200  me- 
ters. With  this  set  I have  picked  up 
messages  900  to  1000  miles  distant 
under  normal  conditions. 

For  sending  I employ  a two-inch 
spark  coil,  six  plate  series  condenser, 
two  leyden  jars,  sending  helix,  rotary 


and  stationary  gaps,  microphone  trans- 
mitter and  key.  I made  most  of  these 
instruments  with  the  assistance  of  this 
magazine.  My  call  is  6.W.V.  I would 
like  to  communicate  with  any  one 
within  my  reach. — Creah  V.  Williams, 
San  Jose,  Cal 


SECOND  PRIZE 

My  instruments  are  practically  all 
home  made.  The  sending  set  consists 
of  one-half  inch  coil,  two  8 by  10  tin- 
foiled  glass  plates  in  connection  with  a 


WIRELESS  STATION  OF  EMIL  DE  NEUF 


helix  and  a spark  gap.  The  coil  is  run 
on  a 6 volt  60  ampere  storage  battery 
and  I can  cover  a distance  of  8 to  10 
miles  at  any  time.  An  ordinary  wire- 
less key  is  used. 

The  receiving  side  consists  of  a 2,000 
meter  loose  coupler-tuner,  galena  de- 
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tector,  fixed  and  variable  condensers, 
and  a pair  of  Murdock  phones.  The 
antenna  switch  is  of  my  own  make  and 
is  a three  blade  type.  In  connection 
with  my  set  I have  a Poulsen  Tikker 
with  the  necessary  loading  coils. 

My  antenna  is  only  30  feet  high  and 
consists  of  two  wires  240  feet  long.  I 
get  very  good  results  with  my  set.  I 
hear  Honolulu,  2,100  miles,  and  all  Pa- 
cific Coast  stations. — Emil  de  Neuf,  Jr., 
Berkeley,  Cal. 


THIRD  PRIZE 

I am  submitting  herewith  a photo- 
graph and  description  of  my  wireless 
station  to  the  wireless  contest. 

My  aerial  is  composed  of  six  strands 
of  No.  14  copper  wire  220  feet  long.  It 
is  sixty  feet  high  at  one  end  and  slants 
down  to  forty  feet,  with  the  lead-in  at 
the  lower  end. 

The  receiving  set  consists  of : Loose 
coupler,  rotary,  variable  condenser, 
fixed  condenser,  silicon  and  galena  de- 
tectors made  interchangeable  by  a pole 
changing  switch,  and  a pair  of  Murdock 
3,000  ohm  phones. 


WIRELESS  STATION  OF  W.  C.  SLOAT 

Sending:  One-inch  spark  coil  with 
suitable  leyden  jar,  rotary  spark  gap, 
and  oscillation  transformer  such  as  de- 
scribed in  a recent  number  of  this  mag- 
azine, key  and  necessary  switches. 


Everything  in  this  set  was  construct- 
ed by  myself  except  the  phones. — W . C. 
Sloat,  Springfield , Mass. 


HONORABLE  MENTION 

Enclosed  please  find  photograph  of 
my  wireless  station  which  I wish  to 
enter  in  your  monthly  contest. 


WIRELESS  STATION  OF  CHARLES  JACKSON 


The  instruments  from  left  to  right 
are : Loose  coupler,  polished  cabinet  on 
which  are  mounted  a Murdock  variable 
condenser,  a “cat  whisker”  detector  in 
which  I use  iron  pyrites  and  silicon,  a 
fixed  condenser,  phone  plugs,  ebonite 
shorting  switch  for  the  detector  and  a 
small  knife  switch  for  the  “buzzer 
test.” 

On  the  table  is  a 2,000  ohm  Western 
Electric  head  set.  On  the  back  of  table 
is  a D.  P.  D.  T.  antenna  switch,  a 25 
ampere  S.  P.  S.  T.  knife  switch  for 
grounding  aerial  and  a zinc  spark  gap. 

On  the  shelf,  just  visible  in  the  illus- 
tration, is  an  oscillation  transformer 
and  under  transformer  a glass  plate 
condenser  in  oil.  On  the  right  hand 
side  of  table  are  a motor  ignition  coil 
for  transmitting,  and  a 6 volt,  40  am- 
pere hour  accumulator,  and  on  the  cor- 
ner of  the  table  a key  with  very  large 
platinum  contacts.  I also  have  a double 
slide  tuner  for  use  with  receiver. 

My  aerial  is  composed  of  two  No.  16 
copper  wires  on  12  foot  spreaders,  150 
feet  long  on  two  60  foot  masts. 

With  this  set  I can  easily  hear  New 
Zealand,  1,200  miles,  also  all  commer- 
cial stations  within  1,000  miles. 
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UR  NEW  BIG  32S  PP. 


ELECTRICAL  wireless 


CATALOG 


is  Creating  a Sensation 

READ  WHAT  SOME  OF  OUR  PATRONS  SAY  ABOUT  IT 


What  Catalog  Contains : 

12S  PP*  Wireless  Instruments  for 
commercial  use. 

(Wireless  section  four  times  as 
large  as  many  Wireless  catalogs. 
Contains  over  thirty  diagrams 
and  complete  instructions  for 
erecting  aerial  and  operating  all 
combinations  of  wireless  instru- 
ments.) 


A patron  in  India  writes : 
— “Many  thanks  for  your 
beautiful  and  educational 
catalog.  It  does  you  much 
credit  and  indeed  is  fit  for 
the  table  of  a king.  It  is 
an  exquisite  production ” 


What  Catalog  Costaiio: 
12  pp.  MMatm  Lisps. 

4 pp.  Electric  Liphthf  Haiti 
10  pp.  Austin  A VaNmian. 
6 pp.  Land!  Ufkttoc  tatfits. 

5 pp.  Skat  Gas,  Mas,  ate. 


Anything  Electrical 

or  Wireless  at-  Lowest  Prices 


II  ppi  IMtss  Isw  MsImM. 

S ppi  Tiasfmn, 

I PPL  $tHap  fcttNfcL 
II  ppi  TMtfnpk  latr— ntfc 
IS  pn  CrumcM  mi  Tiy  Mm. 
5 PPL  its* 

7 ppL  FM  UiUsl 


Another  patron  writes : — “I 
am  greatly  pleased  with  your 
new  edition ; it  is  truly  a work 
of  art  in  the  catalog  line.” 
Here  is  what  another  patron 
says: — “It  appears  to  me  that 
you  have  incorporated  in  your 
catalog  the  cream  of  all  other 
catalogs  combined.” 


I pp.  HckaK 
12  pp.  Vktnta. 

pp.  lHlipi$3m, 

II  ph  MMatm 
22  ph  Uactrfeal  Mi 


Another  patron  says: — “It  is  certainly  well 
gotten  up.  and  any  one  interested  in  ‘Anything 
Electrical’  should  have  it.” 


A gentleman  in  the  West  says: — “Just  re- 
ceived your  superb  catalog.  It  is  better  than 
a $10.00  text  book,” 


We  print  only  a few  of  the  many  letters  we  have  received  during 
the  past  six  weeks.  We  have  equally  enthusiastic  letters  concern- 
ing our  low  prices  and  the  high  quality  of  our  goods. 

This  catalog  will  be  mailed  you  upon  receipt  of  6c.  stamps  or  coin 

which  you  may  deduct  on  your  first  order  of  $1.00.  Not  sent  otherwise. 

, Great  cost  of  catalog  and  low  prices  prohibit  distribution  except  to  those  really  interested. 

THE  LATEST  WIRELESS  INVENTION  Just  Out! 


Remarkable  results  have  been  secured  with  this  new  instrument  for  which  we  have  just  secured  the 
exclusive  agency.  Continuous  experiments  carried  on  for  over  a year  toward  the  improvement  of  spark 

Eps  have  resulted  in  the  discovery  of  an  entirely  novel  principle.  Repeated  teats  with  this  new  device 
ve  proven  it  capable  of  increasing  the  efficiency  of  an  ordinary  transmitter  from  50  to  00  per  cent  It 
consists  of  an  air-tight  chamber,  containing  four  adjustable  sparking  spaces.  Air  is  forced  into  this 
chamber  by  means  of  a pump  which  is  furnished.  The  needle  of  a not  wire  meter  placed  in  the  trans- 
mitting circuit  climbs  right  up  as  soon  as  the  air  is  applied,  in  a larjgc  number  of  cases  to  nearly  twice 
the  value  obtainable  with  an  ordinary  spark  gap.  Tne  construction  is  simple,  neat  and  strong,  and  should 
last  indefinitely.  The  instrument  is  so  designed  as  to  be  suitable  for  use  upon  wireless  sets  of  any  type 
or  size  from  the  smallest  up  to  one  kw.  We  absolutely  guarantee  this  instrument  to  increase  the  effi- 
ciency of  your  transmitting  set  at  least  50  per  cent.,  ana  will  promptly  refund  the  price  without  question 
in  case  it  is  found  in  any  way  unsatisfactory.  Price  Complete,  $12.00. 

Dialers  Attention — We  have  secured  the  exclusive  distributing  agency  for  this 
new  device  and  are  prepared  to  quote  liberal  terms  to  live  dealers.  Write  us  at  once 
and  be  the  first  in  your  city. 

Aim  /II  T ADA  MTDC  11  •■•orunce  of  perfect  satisfaction.  It  mast  be. 
II  (JK  UUAKAll  I CC  Oor  enormous  business  bus  been  built  up  by  sellinu 
VVIV  VAViiixiai  v ■ only  tbe  be,t,  and  At  prices  tbnt  wUI  save  you  money 

SKID  6 CENTS  TO-DAY  FOR  THIS  BIG  CATALOG.  YOU  NEED  IT. 

THE  J.  J.  DUCK  COMPANYs,4cuirs J0LED0,  0HI0 


Fir^-Proof  Garages 
~TL*30  and  Up 
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I am  fifteen  years  of  age  and  have 
been  experimenting  for  15  months. 

My  call  signal  is  X F J and  my  trans- 
mitting range  about  8 miles. — Charles 
Jackson,  Sydney,  Australia. 

HONORABLE  MENTION 

Here  is  a flashlight  of  my  wireless 
station,  which  I desire  to  enter  in  the 
wireless  contest. 


Direct  from  Manufacturer 

Imported  black  broadcloth,  lined 
throughout  with  finest  Marmot  Mink, 
Handsome  Persian  Lamb  collar.  Ma- 
terials and  workmanship  the  best.  All 
sizes. 


P Would  retail  for  $90.  You  save  all 
middlemen  profits. 

SENT  ON  APPROVAL 

You  take  no  risk.  Examine  and  try  on 
before  paying.  Write  today,  stating  size 
and  enclose  only  express  charges  and 
coat  will  be  sent  at  once. 

E.  Roberts,  Suite  39, 160  W.  119th  St.,  New  York 


ric**  Send  for  handsome,  illus- 
1 I1C  Uo  trated  64-page  Book  of  Ed- 

wards’ Automobile  and  Motorcycle  Garages.  Sold  direct 
from  factory  at  unusually  low  prices.  These  are  artistic, 
fireproof  steel  structures  for  private  use.  Give  absolute  protection 
from  sneak  thieves,  Joy  riders,  fire,  lightning,  accidents,  careless- 
ness. etc.  Save  all  garage  rent.  Save  time.  work,  worry  and 
trouble.  Come  ready  to  set  up.  All  parts  cut  and  fitted.  Sim- 
ple directions  furnished.  Abeolutely  rust  pr<*jf.  Joints  and  seams 
permanently  tight.  Locks  securely.  Prompt,  safe  delivery  and 
satisfaction  guaranteed.  Postal  brings  Book  by  return  mail. 

THE  EDWARDS  MPO.  CO..  747-797  Eggleston  Ave..  Cincinnati,  Ohio 


WIRELESS  STATION  OF  E.  R.  LA  DUKE 

I use  a one  kw.  transformer,  with 
leyden  jars  placed  under  the  trans- 
former, a helix,  spark  gap  and  key  with 
inch  contacts. 

Receiving  set  consists  of  a three 
slide  tuner,  one  variable  condenser,  fer- 
ron  and  silicon  detectors,  and  a pair 
of  Brandes  superior  phones.  My  aerial 
is  composed  of  four  aluminum  wires, 
75  feet  long  and  50  feet  high. — E.  R.  La 
Duke , Denver , Colorado. 


GOLD 


■ ■ Jewel  Watch 

llll  \l  $^.25  The  watch  you 

| Ml  I W ^ ^ mbhk  have  always  want- 
Jllli  I ed — elegantly  CT 

engraved  thir  Q 
rmodel.  American  lever  movement,  JK. 
ladles'  or  gents’  size,  open  or  closed 
face  20-year  guaranteed  watch  sent 
postage  paid  for  only  $3.25.  If  you 
don’t  think  it  equals  a $25.00  gold  watch, 
return  it  to  us  and  we  will  refund  all 
money  paid  us.  Order  today— enclose  only 
13.26  and  wo  will  include  free  a irold  finished  » 


HONORABLE  MENTION 

I am  entering  a photograph  of  my 
wireless  set  in  the  wireless  contest. 

The  entire  set  with  the  exception  of 


DEN  PHOTOS 

of  the  cutest  society  girls  of 
Chicago  in  characteristic 
poses,  never  shown  before. 
This  cut  No.  1 0 in  $ size  mtd. 
and  40  other  poses  in  111. 
Cir.  by  prepaid  express, 
50ct8.  in  stamps. 

MELLEN  PHOTO  CO. 

100  N,  5th  Av«.,  Chicago 


COMPLETE  SENDING  AND  RECEIVING  SET  OF 
RALPH  F.  PEO 


switches  is  of  my  own  make.  The 
spark  coil  which  is  also  home-made  is 
rated  at  i ^-inches  and  gives  a very 
hot  spark  about  an  inch  long  on  twelve 
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dry  batteries.  The  secondary  con- 
denser is  ifiside  the  coil  case  and  is 
made  up  of  alternate  sheets  of  mica  and 
tinfoil.  It  is  permanently  connected 
and  adjusted.  The  spark  gap  is  mount- 
ed on  a fibre  base  on  top  of  the  coil. 
The  key  is  mounted  on  a fibre  base  at 
the  front  of  the  main  base  and  has  large 
silver  contacts.  For  an  aerial  switch  I 
use  an  ordinary  D.  P.  D.  T.  switch,  but 
I also  use  a snap  switch  to  disconnect 
the  sending  set  when  not  in  use. 

For  receiving  I use  Brandes  Navy 
Phones  (not  shown  in  picture),  a large 
loose-coupler,  fixed  condenser,  and  sili- 
con and  perikon  detectors. 

The  wood  is  all  finished  in  dark  ma- 
hogany which  gives  the  set;  a very  hand- 
some finish. 

My  aerial  extends  from  a pole  on  the 
house  to  another  one  in  the  rear  and  is 
48  feet  long.  It  is  made  up  of  six  phos- 
phor-bronze, seven-strand  wires  and  is 
of  the  loop  type. — Ralph  F.  Peo,  Roch- 
ester, N.  Y. 


HONORABLE  MENTION 

I am  submitting  a view  of  my  wire- 
less station. 

On  the  right  may  be  seen  the  send- 
ing set  which  consists  of  a J4  kw.  open 


WIRELESS  STATION  OF  FRED  J.  COSGROVE 

core  transformer,  operated  on  no  volts, 
60  cycles.  Also  a glass  plate  condenser, 
helix,  large  key,  and  spark  gap.  The 
spark  gap  is  muffled  in  a glass  case, 
which  may  be  seen  in  the  illustration. 

My  receiving  set  is  made  up  of  an  in- 
ductive tuner  (loose  coupler),  a double- 
slide tuning  coil  which  may  be  used 
either  as  a tuning  coil  or  a loading  coil, 
two  fixed  condensers,  three  detectors 
(two  silicon  and  one  galena)  and  2,000 
ohm  Murdock  receivers. 


HEALTH 
POWER 
md  VIGOR 

WITHIN  YOUR 

8RASP 

of  every  population  are^ 
only  “half  alive.”  How  about 
yourself?  Are  you  suffering 
from  any  form  of  disease?  If  so, 
stop  and  investigate 

Oxy  donor 

This  wonderful  instrument 
has  been  tested  in  thousands  of 
cases  of  disease  of  every  name 
for  the  past  twenty-three  years 
and  today  stands  on  its  merits. 
We  court  the  severest  investiga- 
tion. Many  of  the  best  families 
throughout  the  World  are  using 
OXY  DO  NOR  exclusive  of  all 
drugs  and  medicine. 

192  RASE  BOOK 

mailed  free  at  your  request 
Just  fill  out  the  coupon  and 
mail  or  a post-card  will  do. 

Ask  about  our  proposi  /'dr.  a 

tion  to  Sales  Agents. 

A No.  1 territory  is  loot n ' 

open  to  high  class  !|Wh  Ave- 

men. 

Write  Today 

DR.  H.  SANCHE 
& CO., 

Dept.  23 


489  Fifth  Awe., 
New  York,  N.  1 

1*4  St.  Catherine 
St.  W> 

Montreal.  P.  Q-, 


New  York 

*«4  St.  Catheriaa 
St.,  W«t,  ■oatreal, 
^ P.<J.,  Can. 

«P  Please  send  me. 
absolutely  free  ana 
prepaid,  your  192  page 
book  giving  fullparticu 
lars  of  OXYDONOR. 
I assume  no  obligation  of 
any  kind. 


Name.. 


Address.. 
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My  switchboard  is  in  the  center  of 
the  picture.  The  large  D.  P.  D.  T. 
switch  in  the  upper  left  hand  corner  is 
the  antenna  switch.  The  S.  P.  S.  T. 
switch  under  the  antenna  switch  is  to 
short-circuit  the  detectors. 

My  antenna  is  made  up  of  six  No.  14 
aluminum  wires,  75  feet  high  at  one 
end  and  45  feet  high  at  the  other  end. 
It  is  70  feet  long  and  of  the  straight- 
away type. 

With  this  set  I get  as  good  results 
as  any  amateur  would  want. — Fred  J . 
Cosgrove,  Taunton,  Mass . 


HONORABLE  MENTION 

I am  submitting  a view  of  my  wire- 
less station  which  is  situated  in  the 
basement  of  my  home  in  a special  room. 

The  sending  apparatus  is  as  follows : 
1^2-inch  spark  coil,  key,  spark  gap, 
plate  glass  condenser,  helix  and  elec- 
trolytic interrupter.  . 

Receiving  set  comprises:  Ferron  de- 
tector, two  silicon  and  galena  detectors, 
receiving  transformer,  two  loading  coils 
(one  especially  intended  for  tuning  in 
Arlington,  Va.),  fixed  and  two  variable 
condensers,  2,000-ohm  head  set  and  spe- 
cial antenna  switch,  and  potentiometer 
and  switches  for  above. 

The  antenna  is  composed  of  four 
wires  70  feet  long,  48  feet  at  one 
end  and  38  feet  at  the  other.  With  this 
receiving  set  I get  all  the  Great  Lake 


WIRELESS  STATION  OF  E.  W.  PHELPS 

stations  and  Arlington,  Va.  My  un- 
usually good  results  with  so  small  an 
antenna  are  due  from  having  every- 
thing of  the  very  best  insulation,  such 
as  electrose  insulators,  etc.  I can  tune 
to  about  4,000  meters  with  this  set. 

I expect,  in  a few  days,  to  install  a 


set  of  Marconi  apparatus  and  will  then 
obtain  even  better  results. 

I always  look  ahead  for  my  copy  of 
Modern  Electrics  because  it  furnishes 
me  with  a great  mass  of  information 
each  month. — F.  W.  Phelps,  Chatham, 
Ont.,  Can. 


HONORABLE  MENTION 

Enclosed  please  find  photo  of  my 
radio  station.  Sending  set  consists  of 
a home-made  one-inch  spark  coil,  rapid 


WIRELESS  STATION  OF  ORVILLE  R.  TOM  ANN 


sending  key,  series  spark  gap  and  two 
oscillation  transformers,  all  of  which 
are  home  made.  This  set  is  connected 
to  the  antenna  with  a glass  plate  series 
condenser.  The  aerial  is  20  feet  long 
and  consists  of  two  wires  for  sending. 
For  receiving  I have  a 200  foot  four 
wire,  60  feet  high  antenna  for  long  dis- 
tance work.  I use  a loose  coupler  as 
described  in  Dec.,  1912,  issue,  three 
slide  tuner,  variable  condenser,  and  sili- 
con, galena,  and  carborundum  detec- 
tors, as  well  as  a small  variable  con- 
denser shunted  across  Brandes  receiv- 
ers. I owe  my  success  with'  this  out- 
fit to  Modern  Electrics  and  Prof.  W. 
W.  Clark,  of  this  city. — Orville  R . 
Tomann , Ellsworth,  JVis. 


PICO  HEIGHTS  WIRELESS  AS- 
SOCIATION 

A new  wireless  club  has  been  formed 
in  the  city  of  Los  Angeles,  Cal.,  called 
the  Pico  Heights  Wireless  Association. 

The  officers  of  the  club  are:  H.  P. 

Peaker,  president ; Hobson  Mojonier, 
treasurer,  and  Allen  Wilmot,  secretary. 

All  amateurs  wishing  to  join  the  club, 
send  name  and  address  to  the  secretary. 
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A Great  Technical  Library 

In  Simple  Language 

Out  of  a world-wide  experience  in  teaching  the  engineering  trades  and 
professions  by  correspondence  the  International  Correspondence  Schools  have 
perfected  the  greatest  system  of  textbooks  in  existence.  More  than  $2,000,000 
has  been  expended  in  their  preparation  and  $100,000  is  spent  annually  to 
keep  them  up  to  date. 

Prompted  by  many  requests  for  these  textbooks  without  the  correspondence 
instruction  the  publishers  have  issued  a special  edition  from  which  the  very 
elementary  subjects  and  examination  questions  have  been  omitted.  These 
volumes  are  now  being  offered  for  sale  to  the  general  public  in  lots  of  five  or 
more  on  easy  monthly  payments. 


Choose  the  Books  Yon  Need 

The  119  volumes  included  in  this  Library  cover 
nearly  every  phase  of  mechanical  and  electrical 
work,  mining,  architecture,  advertising,  business, 
commercial  law,  etc.  Being  designed  for  home 
study,  these  textbooks  are  written  in  the  very 
simplest  terms  so  that  men  with  only  an  ordinary 
education  can  easily  understand  them.  And  each 
volume  is  indexed  and  cross-indexed  so  completely  that 
any  desired  information  can  easily  be  located  on  a 
moment’s  notice.  The  following  is  a partial  list  of 
the  different  lines  of  work  covered  by  this  Library: 
Civil  Engineering  Business 

Concrete  Engineering  Chemistry 

Electrical  Engineering  Automobile 

Mechanical  Engineering  Architecture 

Telep.  and  Teleg.  Engineering  Shop  Practice 
Just  indicate  on  the  attached  coupon  the  subject  in  which 
yon  are  interested  and  mail  the  coupon  to  us.  This  will  not 
obligate  you  in  the  least  but  will  bring  you  a complete  table 
of  contents  of  the  volumes  on  this  particular  subject, 
together  with  our  plan  of  easy  monthly  payments. 

International  Textbook  Company 

Box  992-L,  Scranton,  Pa. 


Exclusive  Features 

They  are  more  profusely  illustrated 
than  my  other  technical  book*. 

They  are  written  in  a simpler  style 
and  more  easily  understood  ' 
terms  than  any  other  tech- 
nical books. 

They  are  used  as  text- 
books by  more  than 
200  of  the  leading 
colleges  and  uni- 
versities. 

They  are  kept 
thoroughly 
revised 
and  up 
t o 
date 


LT.Co. 

Box  992-L, 

■ " Scranton,  Pa. 

Without  obligating  me 
in  any  way  you  may  send 
me  catalog  and  description 
■ of  volumes  on  the  subjects 
before  which  I have  placed  an  X. 

s — Civil  Engineering  Business 

1 " — Concrete  Engineering  Chemistry 

— Electrical  Engineering  Automobile 

— Mechanical  Engineering  Architecture 

— Telep.  A Teleg.  Engineering_Shcp  Practice 


Nam*  _ 

St.  and  No._ 


City_ 


State  . 
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Questions  and  Answers 

Questions  and  queries  pertaining  to  electrical  and  mechanical  sub- 
jects and  of  general  interest  to  all  readers,  will  be  answered  in  this 
department.  Name  and  full  address  of  the  sender  should  accompany 
all  inquiries.  Questions  that  are  not  deemed  by  the  editor  to  be  of 
general  interest,  will  not  be  published  and  no  answers  will  be  given 
by  mail. 


fill 
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SPECIAL  NOTICE 

The  following  regulations  must  be  ob- 
served in  all  letters  written  to  this  de- 
partment : 

(1)  Only  answers  to  queries  of  gen- 
eral interest  will  be  published.  Ques- 
tions referring  to  particular  cases,  of 
no  interest  to  any  one  but  the  inquirer, 
will  not  be  answered. 

(2)  Opinions  as  to  sending  and  re- 
ceiving ranges  will  not  be  given. 

(3)  No  attention  will  hereafter  be 
paid  to  questions,  the  answers  to  which 
may  be  obtained  from  sources  which 
every  reader  should  possess.  Such  are 
the  following: 

(A)  Licenses  for  wireless  sets:  Complete 
mformation  regarding  these  will  be  found  in 
“Regulations  Governing  Radio  Communica- 
tion,” obtainable  free  of  charge  from  the 
Commissioner  of  Navigation,  Department  of 
Commerce  and  Labor,  Washington,  D.  C. 

(B)  Location  of  Stations  whose  call  letters 
are  given  or  vice  versa.  These  are  to  be 
found  in  “Radio  Stations  of  the  United 
States,”  obtainable  from  the  Superintendent 
of  Documents,  Government  Printing  Office, 
Washington,  D.  C.,  price  15  cents. 

(C)  Designs  for  Induction  Coils  or  Trans- 
formers: These  are  given  in  “Construction 
of  Induction  Coils  and  Transformers,”  ob- 
tainable from  this  magazine,  price  25  cents. 

(D)  Sizes  of  Condensers  and  Oscillation 
Transformers  for  various  sending  sets.  For 
these  see  the  article  on  “The  Wireless  Amateur 
and  the  Wireless  Law,”  January,  1913,  issue 
of  MODERN  ELECTRICS. 

(E)  Hook-Ups  for  Various  Collections  of 
Apparatus:  These  have  been  published  re- 
peatedly and  can  also  be  found  in  “Wireless 
Hook-Ups,”  obtainable  from  this  magazine, 
price  25  cents. 

(F)  Wave  Lengths  of  Aerials:  Use  the 
curves  given  in  the  article  on  “Aerial  Wave 
Lengths”  in  the  January,  1914,  issue  of  this 
magazine. 

(4)  Opinions  regarding  the  merits  of 
various  makes  of  apparatus  will  not  be 
given. 


(5)  Questions  regarding  “freak”  oc- 
currences in  wireless  receiving  sets  (such 
as  peculiar  cases  of  reception,  buzzing 
noises  in  the  phones,  changes  of  sensi- 
tivity in  detectors,  and  so  on),  will  not 
be  answered  unless  the  editor  believes 
them  to  be  of  general  interest. 

(6)  Interference  by  power,  or  other 
electric  currents  in  receiving  sets  will 
hereafter  not  be  discussed ; this  has  been 
repeatedly  done  and  the  proper  reme- 
dies given. 

(7)  Not  more  than  three  questions 
will  be  answered.  No  attention  will  be 
paid  to  any  above  this  number. 

(8)  No  questions  will  be  answered  by 
mail. 

(9)  All  questions  must  pertain  to  the 
electrical  or  mechanical  arts . 

(10)  Name  and  address  must  always 
be  given  in  all  letters.  When  writing, 
only  one  side  of  question  sheet  must  be 
used.  Diagrams  and  drawings  must  in- 
variably be  on  a separate  sheet.  All 
communications  must  be  in  ink. 

Absolutely  no  attention  will  be  paid 
to  letters  not  observing  the  above  rules. 


ROTARY  SPARK  GAP,  CON- 
DENSER OIL  AND  EIN- 
THOVEN  GALVANO- 
METER 

(1) — C.  R.  Russell,  New  Zealand, 
asks : 

Q.  1. — Can  a rotary  spark  gap  be  used 
satisfactorily  with  a J4^k.w.  transform- 
er coil  and  electrolytic  break  working  on 
no  volt  d.c.  mains;  also  to  roughly  ex- 
plain the  construction  (design)  of  the 
fixed  and  rotary  electrodes  of  a quenched 
rotary  gap  ? 

A.  1. — A rotary  spark  gap  cannot  be 
used  in  conjunction  with  an  electrolytic 
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The  Economy  of 
Good  Tools 

is  a fact  so  well  known  that  you  do  not  need  to  be 
reminded  of  it.  The  only  problem  in  your  mind  is 
what  tools  best  represent  true  economy.  It  is  a prob- 
lem of  easy  solution,  for 


DISSTON 
BRAND  GOODS 

(Quality  Guaranteed) 

have  withstood  the  hardest  test  of  all — the  test  of 
time. 

Aside  from  the  long  record  of  Disston  Saws,  covering 
several  generations,  you  will  find  that  nearly  every 
Disston  tool,  embracing  trowels,  plumb  and  levels,  try 
squares,  bevels,  screw  drivers,  etc.,  has  an  efficiency 
record  of  anywhere  from  25  to  50  years  or  longer. 
During  those  periods  of  their  manufacture  the  demand 
has  steadily  increased,  and  is  increasing  more  than 
ever  today.  True  economy  in  tool-buying  means  look- 
ing for  the  Disston  name  and  trademark. 

Send  five  2-cent  stamp*  for  DISSTON  HANDBOOK 
— tells  how  to  set  and  file  saws 


HENRY  DISSTON  & SONS 

Incorporated 

Keystone  Saw,  Tool,  Steel  and  File  Works 
PHILADELPHIA,  U.  S.  A. 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.** 
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Dwarf  in  size, 

giant  in  usefulness. 
By  means  of  five 
adjustments  (con- 
trolled at  a finger- 
touch)  it  works  in 
places  impossible  for 
other  drills.  10^  in. 
long,  weighs  1 % lbs. 
Eat  up  work — 
these  ingenious 

YANKEE” 
TOOLS 

3-j  aw  steel  chuck — capacity  A*.  Hol- 
low handle,  magazine  for  drill  points. 

“Yankee”  Ratchet 
Hand  Drill  No.  1530 
Price $2.80 

Your  dealer  can  supply  you. 

Writt  far  ***  Yanktt'  Tool  /?••>”  /»r  mt- 
ehanies  and  houttholdtrs,  or  far  Yanktt ’ 
Tools  in  thr  Garage”  far  motorists. 

NORTH  BROS.  MFG.  CO.  Philadelphia 


Five  adjustments : 
Plain  drill.  Left- 
hand,  Right-hand 
and  Double 
Ratchet,  Gears 
Locked.  Double 
Ratchet-drill  cuts 
continuously  every 
crank  movement. 


The  “RED  DEVIL”  Family 

IS  A VERY  LAROE  ONE 

OVER  3000  MEMBERS — GET  ACQUAINTED 


Here  are  two  of  them 


This  tool  is  Bonded,  or  insured  for  two  years’ 
service.  It  is  a handsome,  thin  nose  model,  and 
will  go  into  many  places  that  the  large,  bulky 
pliers  will  not  get  into.  Your  dealer  has  it — or  if 
not,  wc  will  send  a sample  on  receipt  of  60  cents, 
post  paid. 

NO.  642 

Convenient 

6 Size 


The  most  powerful  nipper  made.  Hand  honed 
cutting  edges,  if  your  dealer  can’t  supply  we  will 
send  one  sample  on  receipt  of  75  cents. 

You’ll  never  find  “ Red  Devil”  on  a poor  tool. 
Send  for  Booklet. 

SMITH  & HEMENWAY  CO. 

155-7  CHAMBERS  ST.  NEW  YORK 


interrupter,  since  the  action  of  the  latter 
is  too  irregular.  If  a mechanical  rotary 
interrupter  could  be  used,  the  gap  could 
be  mounted  oft  the  same  shaft  and  would 
operate  quite  well.  Such  an  interrupter 
could  be  built  on  the  style  frequently 
described  in  this  magazine,  for  use  with 
spark  coils,  proper  modifications  being 
made  on  account  of  the  increased  cur- 
rent it  would  have  to  break.  For  the 
constructional  details  of  the  electrodes 
see  the  article  on  page  927,  December, 
1913,  issue  of  Modern  Electrics . 

Q.  2. — Do  you  consider  a Blitzen 
variable  condenser  filled  with  oil  (ca- 
pacity .004)  to  be  suitable  for  placing 
in  series  or  shunt  with  the  primary  of  a 
Clapp  Eastham  receiving  transformer? 
Will  the  oil  spoil  the  efficiency  of  the  set 
or  weaken  the  signals  or  make  the  tun- 
ing less  sharp? 

A.  2. — Yes.  The  effect  of  the  oil  in 
the  condenser  is  simply  to  multiply  the 
capacity  the  latter  would  have  if  it  had 
only  air  between  its  plates,  by  a certain 
constant  known  as  the  dielectric  constant 
of  the  oil.  This  varies  somewhat  with 
the  variety  of  oil  used,  but  ranges  in  the 
neighborhood  of  from  2 to  3.  The  pres- 
ence of  the  oil  would  have  no  noticeable 
effect  on  the  sharpness  of  tuning,  and  so 
forth,  provided  it  is  perfectly  free  from 
moisture. 

Q.  3. — Where  can  the  Einthoven  sin- 
gle thread  galvanometer  be  obtained,  and 
what  is  its  probable  cost? 

A.  3. — From  Edelmann,  at  Munich, 
Germany.  Cost,  $41  (duty  free). 


INTERFERENCE  WITH  TELE- 
PHONE, ABBREVIATIONS, 
RECEIVING  TROUBLES 

(2) — Albert  Hunt,  Mass.,  asks: 

Q.  1. — Is  there  any  way  that  I can 
prevent  my  sending  set  interfering  with 
the  telephone  service  ? The  company 
has  complained  of  the  terrific  noise  I 
make  in  their  receivers  when  sending. 

A.  1. — Keep  the  wiring  of  your  set 
inside  the  house  far  away  from  the  tele- 
phone line.  String  your  aerial  at  right 
angles  to  the  line  outside  the  house  and 
as  far  away  from  it  as  possible.  Are  you 
sure  that  the  decrement  of  your  wave  is 
less  than  0.2? 

Q.  2. — What  is  the  meaning  of  NR.  1 , 
NR.  2,  etc.? 


When  writing,  please  mention  "Modern  Electrics  and  Mechanics." 


Digitized  by 


Google 


January,  1914, 


MODERN  ELECTRICS  AND  MECHANICS 


75 


THE  PLIERS  THAT  DO  THINGS! 

Starrett 

EXPANSION  PLIERS 

These  pliers  will  take  any- 
thing up  to  1 V2  in.  and  the 
jaws  may  be  adjusted  so  as  to 
grip  work  just  right,  no  mat- 
ter what  its  shape.  The  ad- 
justable jaws  also  permit 
keeping  the  handles  at  just  the 
right  distance  apart  to  fit  the 
hand.  For  working  about  all  kinds  of  machinery  and  apparatus  these  pliers 
will  be  found  invaluable  to  electricians  and  mechanics.  For  turning  rusty 
nuts,  pulling  headless  nails,  starting  a bolt  or  doing  any  other  “mean”  job, 
there  is  nothing  equal  to  these  pliers. 

Let  us  send  you  our  catalog  20  W , describing  these  and  other  Starrett  tools. 

THE  L.  S.  STARRETT  CO,  Athol,  Mass. 

Tko  World’*  OreaUat  Toolmakers 

42-220 


A STORY  BOOK  FRKB 

Very  Interesting  and  Instructive  to 
_ those  wanting  the  very  beet  edge 

tools  made. 
A.  postal  ad- 
t o 

^ M a 0 k Co., 

18  Brown's  Raee,  Rochester, 

..  „ . ^ N.  Y.,  sole  makers  for  more 

Oun  thirty  years  of  the  famous  D.  R.  Barton  toots,  will  bring 
it  with  their  catalogue.  [In  writing,  mention  this  magazine.] 


BRASS  BEARS 

Cut  by  so  entirely  new  process.  The  most 
accurate  made  and  at  prices  that  cannot  be 
equalled  by  others.  Ivery  gear  has  a hub, 
center  painted  ebony  back,  edges  turned 
true,  highest  grade  red  brass,  and  moeh 
heavier  than  others.  We  carry  the  largest 
stock  in  the  world,  and  every  gear  listed 
Is  always  shipped  on  date  of  order. 

SEND  FOR  CIRCULAR 
CHICAGO  STOCK  GEAR  WORKS 
18  So.  Fifth  Ave.  Chicago 


IN  CrgHt  lihrsial  Wnd  Wtrkir 

Is  giving  such  absolute  satisfaction  that 
yon  conld  not  help  hat  be  pleased  with  It 
if  yon  want  a substantial,  durable,  con- 
venient combination  wood  worker.  Get 
our  catalog  telling  all  about  It,  and  de- 
ecribing  our  line  of  band  saws,  saw  tablss, 
shapers,  jointers,  borers,  planers  and 
matchers,  planers,  disk  grinders,  variety 
wood  workers*  band  saw  blades. 

THE  CRESCENT  MACHINE  CO. 

45  Columbia  Street,  Leetonla,  O. 


LIGHTNING  SWITCH 


$2.50 


A 6no  V.  100  Amp. 

Accepted  Switch  for 

YOU  SAVE  50  CENTS  BY  BUYING  OF  ME 

Sent  C.  O.  D.  by  Parcel  Post.  Postage  from 
your  zone  required  with  order.  Weight  5 lbs. 
WM.  DUMMER  ROWLEY,  MASS. 


Grobet  Swiss  Files 


are  the  standard  of  excel- 
lence in  files  and  have  been 
for  over  100  years. 

: We  send  postpaid  as  an 

. . . . , — . introducer  48  files  especially 

r to°l  makers  and  machinists  on  receipt 

of  go.OO. 

This  is  a chance  to  get  a set  of  files  you’ll  appreci- 
ate and  we’ll  get  future  orders. 

Montgomery  & Co. 

103  Fulton  St.,  BTew  York  City 


FAUCET  WATER  MOTOR 

Complete  with  emery  SA 
wheel,  buff  wheel,  pulley 
to  run  sewing  and  washing  ma- 
chine, polish.  In  some  cities  where 
we  have  no  agents,  and  where  the 
water  pressure  is  good,  a sample 
motor  will  be  given  free;  apply 
at  once  if  you  want  to  make  some 
extra  money,  or  if  you  can  devote 
your  whole  time,  liberal  salary  and 
commission  will  be  paid. 
ALCOHOL  STOVES,  LAMPS 
AND  PLAT  IRONS 
ENGINEERS  WANTED  to  send  for  catalog  of 
indicators.  Reducing  Wheels  Planimeters.  Address 


UPPINCOTT  M.  S.  CO. 


Newark 


52  Columbia  St., 

New  Jersey 


• M.  P.'WA^RCOOL  MmWEJMOIW 

VIOSPMlU  sawfactoriwo  exx 
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MODERN  ELECTRICS  AND  MECHANICS 


FREE— Send  for  This 

Large  Illustrated  Catalogue  of 

Home-Study  Books 

on 


Electricity,  Engineering,  Carpentry, 
Building,  Painting,  Bummm 


Check  the  subjects  you  are  interested  in 
and  mail  it  with  your  name  and  address, 
We  will  send  full  particulars  by  return  mail 
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FREKRICK  J.  DRAKE  & CO. 

D 22  - 1325  Michigan  Avc.  CHICAGO,  ILL 


Needed  in  Every  Home 

The  “Dandy” 
Vacuum  Cleaner 

for 

Carpets,  Rugs,  Walls,  Tapes, 
try,  Curtains,  Drapery, 
Pictures,  Etc. 

For  Sweeping  and  Cleaning 

The  introduction  of  this 
Apparatus  has  created  a rev- 
olution against  the  brooin. 

It  is  a well  known  fact 
that  a broom  presses  moat  of 
the  dirt  into  the  carpets  and 
only  partly  sweep*  the  sur- 
face wktte  it.  raises  the 
germs  and  dust  in  the  room. 

The  suction  of  our  cleaner 
draws  All  the  Dirt  and 
Germs  Into  the  recep- 
tacle of  the  cleaner  and  re- 
mains there  until  seme  is 
emptied.  ( 

The  durable  construction 
of  our  cleaner  makes  the 

apparatus  last  a lifetime.  The  weight  of  the 
apparatus  being  about  10  lbs.  snly,  enables  a 
child  to  handle  and  operate  same  very  easily. 

With  the  “Dandy”  cleaning  day  will  he  con- 
verted into  a day  of  pleasure. 

We  are  starting  the  sale  of  these  cleaners  at 
the  special  price  of  $6.95.  delivered  prepaid  any- 
where in  the  U.  S.— A price  every  household  can 
afford.  Order  to-day. 

GRIFFITH  SPECIALTY  COMPANY 
172  Greenwich  Street  New  York  City 


A.  2. — These  abbreviations  are  used 
by  the  various  stations  sending  press  dis- 
patches or  before  private  messages  to  in- 
dicate “Number  i,  Number  2,  etc.”  In 
a press  dispatch  they  refer  to  the  items, 
as  they  are  sent,  making  up  the  dispatch. 
With  private  messages  they  indicate  the 
numbers  of  the  messages,  as  they  are 
sent  one  after  the  other,  when  a station 
is  sending  more  than  one  message  to  an- 
other station  at  a time. 

q 3 _why  is  it  that  when  I have  my 
receiving  set  tuned  for  NAA,  I can  hear 
NAD?  The  latter  station  is  at  least  48 
miles  from  me. 

A.  3. — Either  you  have  an  aerial  cir- 
cuit of  such  high  ohmic  resistance  that 
you  are  not  able  to  really  “tune”  or  else 
NAD  is  using  a “broad”  wave.  The 
wave  lengths  in  question  are  1400  meters 
apart.  

LONG  TRANSMITTING  WAVE 
LENGTH 

(3 — O.  G.  F.,  California,  asks : 

Q.  1. — The  radio  inspector  of  this  dis- 
trict has  just  notified  me  that  the  wave 
length  of  my  transmitter1  is  over  600 
meters.  I cannot  see  any  reason  for  it 
as  I use  an  aerial  composed  of  only  two 
wires,  90  feet  long,  80  feet  of  lead-in. 
The  connections  between  coil,  gap,  con- 
denser and  oscillation  transformer  are 
only  18  inches.  What  is  the  reason  for 
so  long  a wave? 

A.  1. — First,  the  fundamental  wave 
length  of  your  aerial  is  about  300  meters. 
Second,  you  are  adding  the  extra  wave 
length  by  using  a large  oscillation  trans- 
former. You  will  have  to  add  a series 
condenser  in  your  aerial  circuit  and  ad- 
just your. apparatus  to  the  sizes  given  in 
the  article  on  the  “Wireless  Amateur 
and  the  Wireless  Law,”  Modern  Elec- 
trics, January,  1913. 

Q.  2. — I use  a four-wire  aerial,  but 
only  use  two  wires  for  transmitting.  Do 
the  other  two  wires  influence  the  trans- 
mitting wave  length? 

A.  2. — No;  but  they  may  create  con- 
siderable loss  by  absorption  of  the  waves 
emitted  from  the  working  wires.  We 
would  advise  using  the  whole  aerial  with 
a series  condenser,  which  can  be  cut  out 
for  receiving. 

Q.  3. — Does  the  size  wire  in  lead-in 
influence  the  wave  length? 

A.  3. — No. 
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Costs  as  much  to  Make 


As  any  $100  Machine 
Yet  Our  Price 
Is  0nly^S39.80j 


A real  front  strike 
visible  typewriter, 
built  of  materials 
equal  to  or  better 
than  used  in  any 
other  typewriter  in 
the  world,  regardless 
of  name  or  price,  sold 
direct  to  you  at  a price 
that  saves  you  $60.20. 
No  dealers,  salesmen  or 
agents.  The  Harris  Vis- 
ible Typewriter  is  sold 


[Direct  From  Factory  on  30  Days  Trial 

Let  us  send  you  one  subject  to  your  approval.  If  it  isn’t  equal  to  or  better  than  $100 

machines  send  it  hack  and  your  money  will  be  promptly  returned,  together  with  transportation  charges.  The 
Harris  is  a regulation  size  business  typewriter.  It  has  the  Universal  keyboard  with  twenty-eight  key's, 
eighty-four  characters,  two  sets  of  shift  keys,  shift  lock,  release  key,  complete  and  perfect  tabulator,  back 
spacer  and  marginal  release.  Carriage  takes  11-inch  sheet,  writes  V inches  wide.  It  manifolds  beautifully, 
nils  in  forms,  etc.,  cleanly  and  perfectly.  Quick  light  touch,  front  strike,  visible. 

Get  Our  Free  Book  of  Typewriter  Facts 

You  can't  afford  to  nay  a cent  more  than  our  price  for  a typewriter  and  any  lower  price  cannot  buy  a 
standard  risible  machine.  The  Harris  is  sold  for  cash  at  J39.80  or  on  easy  terms  which  we  w‘" 
when  we  hear  from  you.  Write  postal  card  today — NOW — for  the  Harris  Book  of  Typewriter 
Please  request  Typewriter  Book  No.  85M39 

Sears,  Roebuck  and  Co.,  Chicago 


! Save  $41~ 

I By  Selling  to  Yourself  | 

Withonl  any  strings  of  any  kind,  we  absolutely  and  uncon- 
Hilkmally  offer  the  genuine  No.  3 OLIVER  Typewriter  at  I 

I $56.00.  which  is  $4 1 .50  lew  than  the  catalog  price.  1 

OHw«r  Visible  Typewriters  1 

With  complete  standard  equipment  just  as  per-  " 

feet  as  though  you  paid  the  lull  price.  Guaran-  9 
teed  for  life.  I 

Trial  Without  Deposit  J 

Before  you  pay  us  a cent,  we  will  send  you  the  typi  I 

writer  to  examine  and  uae,  and  we  will  make  no  charge  9 
whatever  for  this.  m 

94*00  per  Month  9 

Instead  of  paying  fot  the  machine  all  at  once,  you  can  9 
pay  $4.00  a month  which  Is  about  13c  a day,  and  we  will 
charge  you  no  interest,  we  use  no  chattel  mortgages,  em-  i 
ploy  no  collectors,  you  simply  rent  the  machine  nt  the  | 
regular  rental  rates  until  you  have  paid  our  special  cut  9 
plicae  then  the  typewriter  la  yours.  That  is  all  there  la  B 
toft.  I 

No  Salesman  FRCC  Book  I 

We  employ  no  salesmen,  we  do  business  direct  with  you 
by  letter.  As  soon  as  we  re- 
ceive your  name  and  address, 
we  will  send  you  our  book 
which  we  call  "Your  Final 
Typewriter."  This  book 
describe  to  you  In 

detail  the  No.  3 OIJ-  ft 

VER  and  tell  you  why^ ~ 

It  is  such  a successful* 
machine.  We  will  also 
write  you  a personal  let- 
ter about  our  offer  and" 
bow  we  are  able  to  save 
you  so  much  money.  A 
postal  card  will  do.  or 
write  your  name  on  the 

I margin  of  this  page.  , 

WEfllTEK  01  ;rtiBjriHC  SYNOICAIE  I luE&i 

•«  LM  N.  Michigan  Blvd.,  Chicago  9 I r 


HOW  TO  ADD 
$100  MONTHLY  TO 
YOUR  PROFITS 

Half  an  hour  to  learn.  We  want 
an  agent  in  every  town  and  city..  # If 
you  do  not  care  to  do  active  soliciting 
you  can  act  as  “Local  Correspondent 
and  send  us  the  names  of  any  of  your 
friends  interested.  Of  course  you  will 
need  a sample  machine  to  use  and  show 
so  we  wiii  furnish  you  with  one  at  such  a low  figure 
that  you  can  easily  own  it.  Write  today  for  our 
liberal  free-trial  offer  and  literature. 

ALL-MAKES  TYPEWRITER  EXCHANGE  CO. 


155  N.  Clark  St., 


Chicago,  111. 


HOROLOGICAL  DEPARTMENT 

BRADLEY  POLYTECHNIC  INSTITUTE 

Formerly  Parsons  Horological  In- 
stitute 

PEORIA.  ILJUN0I8 

Largest  and  Beet  Watoh  heel  In 
America 

We  teach  Watch  Wot*.  Jewelry, 
Itagravlng.  Clock  Work.  Optic*. 
Tuition  reasonable.  Board  and 
rooms  near  school  at  moderate  rates. 
Send  foe  catalogue  of  Infor"Minn 


Ruby  FREE-, 

To  introduce  our  Genuine  Maztee 
Gem  (U.  S.  Letters  Patent)— the  only 
aatla  factory  Hubstituta  for  the  diamond  that 
atanda  all  teata  and  haa  l — — 

fht. 


brilliancy,  v 


epieiai  offer: 


r our  beautiful  Art  Catalc 

I Gem,"  we  will  send  you  /rw»  wt 
I Navajo  Rubv  Or  I la  at  60c.)  bought 
| together  with  a coat-price  offer 


Story 

_ JfescaSuBj 

’.or  cutting  and  mounting. 
Writs  today:  FRANCIS  E.  LESTER  COMPANY 

“ ‘ ■ Mesllle  Perk,  N.  Me*.  — . 
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Let 


t Us  Help 
You 

MR.  WIRELESS  EXPERIMENTER:— 

Would  you  like  to  own  a wireless  outfit  like  this?  Have 
you  got  the  best  wireless  station  in  your  vicinity?  Are  you 
an  authority  on  the  wonderful  science  of  wireless  telegraphy? 
Do  your  wireless  friends  come  to  you  for  advice  on  con- 
structing their  apparatus  or  do  you  go  to  them  for  infor- 
mation ? 

We  receive  hundreds  of  letters  from  our  subscribers  ask- 
ing questions  about  constructing  their  apparatus,  also  about 
sending  and  receiving  messages,  and  in  view  of  the  fact  that 
it  seems  rather  hard  for  the  wireless  experimenter  to  get 
complete  information  about  the  wonderful  science  of  wire- 
less telegraphy  and  telephony,  we  have  put  in  a large  stock 
of  the  latest  wireless  books,  as  we  have  found  that  the  only 
way  for  the  wireless  experimenter  to  become  efficient  is  by 
studying  these  books  which  are  in  fact  a complete  school  in 
themselves. 

We  are  listing  herewith  a few  of  the  best  books  on  this 
subject  which  will  be  sent  postpaid  on  receipt  of  price,  al- 
though this  is  only  a small  number  of  the  ones  we  have  in 
stock.  Complete  list  furnished  on  application. 

THese  Books  Will  Tell  You 
How  To  Make  It 

How  to  Make  Wireless  Instruments $0.26 

Wireless  Hook-ups • 26 

Construction  of  Induction  Coils  and  Transformers 26 

Wireless  Telephone 26 

Wireless  Telegraphy  and  Telephony.  By  Alfred  P.  Morgan 1.00 

Wireless  Telegraphy  and  Telephony.  By  C.  I.  Hoppough 1.60 

Wireless  Telegraphy  and  Wireless  Telephony.  By  Ashley 1.00 

Operators’  Wireless  Telegraphy  and  Telephony  Handbook.  By 

Laughter 1.00 

First  Steps  in  Electricity.  By  W.  Jerome  Harrison 1.00 

Electricity  Made  Simple.  By  C.  C.  Haskins 1.00 

Modern  Wiring  Diagrams  and  Descriptions.  By  Horstmann  and 

Tousley 1.60 

Telegraphy  and  How  to  Learn  It.  By  Wilson  F. 

Frederick 50 

Dynamo  Building  for  Amateurs.  By  Arthur  T.  Weed..  1.00 

Dynamo  Electric  Machinery.  By  C.  F.  Swingle 1.50 

Modern  Electrical  Construction.  By  Horstmann  and 

^ Tousley 1.50 

Elementary  Electricity  Up-to-date.  By  S.  A.  Small...  1.25 
Easy  Electrical  Experiments  and  How  to  Make  Them. 

By  L.  P.  Dickinson 1.00 

Hamly  ^Vest  Pocket  Electrical  Dictionary.  By  Wm.  L.  ^ 

Storage  Batteries.  By  j.  T.  Niblett 50 

Telegraphy  Self  Taught.  By  T.  A.  Edison 1.00 

Ai|  if  tbi  abovi  books  soit  postpaid  01  ncolpt  of  prico. 

i sNU_- 


MODERN  PUBLISHING  CO. 

S31  FultSM  St.,  New  York,  N.  Y. 
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WIRE  FOR  DYNAMO,  TRANS- 
FORMER  OPERATION 
LICENSE 

(4) — Otto  Babel,  New  York,  asks : 

Q.  1. — Please  give  size  of  wire  neces- 
sary to  wind  a J4-h.p.  a-c*  dynamo  for 
no  volts  and  25  cycles  as  described  in 
Grenert’s  “How  to  Build  Dynamo-Elec- 
tric Machinery.,, 

A.  1. — No.  16,  B.  & S. 

Q.  2. — Would  this  machine  do  to  oper- 
ate a >£-k.w.  transformer? 

A.  2. — Of  course  not.  One  h.p.  is 
approximately  equal  to  y k.w.  Thus 
the  generator  would  be  overloaded  if 
connected  directly  to  the  transformer. 
You  can,  however,  use  it  if  a suitable 
choke  coil  is  connected  in  series  with  the 
transformer  to  limit  the  current  taken 
by  the  latter.  Write  to  the  company 
making  your  transformer  for  dimensions 
of  the  coil  necessary. 

Q.  3. — License  question. 

A.  3. — See  notice  at  head  of  this  col- 
umn. 


LOOSE  COUPLER  CONSTRUC- 
TION, RECEIVING  SET 

(5) — William  E.  Cunningham,  On- 
tario, writes: 

Q.  1. — I am  making  a loose  coupler, 
and  understand  that  each  turn  of  wire 
must  be  spaced  from  the  next.  How  can 
I do  this  ? 

A.  1. — This  is  only  necessary  if  bare 
wire  is  used.  Use  insulated  wire,  and 
remove  the  insulation  along  the  lines  of 
the  sliders. 

Q.  2. — Are  the  following  instruments 
sufficient  for  a beginner  to  start  with 
(receiving  only)  ? Silicon  detector,  loose 
coupler,  two  condensers  in  series,  2000 
ohm  receivers,  potentiometer. 

A.  2. — Yes.  The  potentiometer  is  not 
necessary  with  the  silicon  detector. 

Q.  3. — Hook-up  for  above. 

A.  3. — See  notice  at  head  of  this  col- 
umn. 


AERIAL,  LAKE  ERIE  STATIONS, 
TESLA  COIL  FOR  WIRELESS 

(6) — Vernon  Richards,  Ohio,  asks: 
O.  1. — Would  a two-wire  aerial,  100 
feet  long,  be  more  satisfactory  than  a 
four-wire  aerial  50  feet  long? 

A.  1. — Yes ; for  equal  height. 

Q.  2. — What . stations  on  Lake  Erie 
should  I hear  with  this  aerial  and  a set 


Earn  $1000  to  $5000  a Year 

You  can  learn  to  be  a salesman  in  eight  weeks  by  mail 
ana  be  earning  while  you  are  learning.  No  former  exper- 
ience required.  Write  today  for  particulars,  large  list  of 
good  openings  and  testimonials  from  hundreds  of  our  stu- 
dent* now  earning  SI 00  to  1800  a month.  Address  nearest  office 
Oapt,  127  National  Salasman'a  Training  Association 
Chicago  New  York  Kansas  City  San  Francisco 


GO  INTO  THE 

MOVING  PICTURE  BUSINESS 


o"r  Easy  Payment  Plan 

$2  0 tos50  o'eM 

With  our  Moving  Picture  Outfit 
M 1 sell  everything— Films,  too. 

National  Moving  Picture  Co. 

Dept  ME  Eliiworth  Bldg..  Chicago.  III. 


d?Stbetr.v  chauffeur 

or  go  to  any  school  to  learn,  or  part  with  your  hard-earned  doL 
lars  until  you  have  read  our  valuable  guide  FIRST.  It  tells 
what  you  should  PAY  and  what  you  should  GET.  Do  not  be 
deceived  by  schools  which  claim  everything  and  give  you  nothing. 
YDU  CAN’T  AFFORD  TO  SPEND  ONE  CENT  TILL  YOU  GET 
OUR  GUIDE  It  costs  nothing  and  may  save  you  many  dollars. 
Write  now  for  this  FREE  book. 

PRACTICAL  AUTO  SCHOOL.  70G  Beaver  St..  New  York 


MEDALS,  BADGES  AND  CLASS  PINS 

From  Factory  to  You 
For  College,  School  or  Society. 

Special  Designs  on  Request. 

Mficra.  of  W.  A.  O.  A.  Biittonn. 


We  make  Pins  and  Medals  for  most  of 
the  large  schools  and  colleges. 

FRINT  & COMPANY.  52  Harrison  Av..  Jersey  City,  N.  J 


ARMY  AUCTION  BARGAINS 


Saddles . *3.00  up  I 

Bridles 90 

Tram  Harness. ..  .21. H5 
LsggHia,  Pair  ...  .1  h 

Tent*..  S.Hi 


New  Uniforms  . . *l..’,0  up 
Army  Revolvers.  1.05  “ 
*•  Kpt*.  Rifles  ..  1.48  ** 

“ Swords 85  4* 

8hnt  Carbines  2.95  44 


Its  Cal.  45,  Revolvers #7.50  up.  Cartridges  leva. 

Sp'tield  Mauser  Sp'fg  Rifle  11. *5  Cartridge*  gee*. 

Army  Breech  Loading  Rl  As  .9Ne.  Cartridges  2e  ea. 
42)  Lvft  !•««•  CYCLOPEOIA  CATALOflt'E.  0«*f  5, "00  Uuu 
fltflT  UuuK  PUBLISHED  ON  WAS  WEAPON*  wa-Wd 

Fraud*  Hilimmmill.  501  Broadway.  Sew  York  City 


SMALL  GAS  & GASOLINE  EN6INES 

Air  and  water  cooled.  V.  H and  1 H.  P. 
Unsurpassed  for  laboratory  experimental  work 
and  for  operating  washing  machines  and  light 
machinery  Can  be  used  for  small  Individual 
electric  light  plants;  complete  clrcnlars  for 
■tamps.  Also  get  our  No.  13  tov  and  engine 
catalogue  or  No.  30  engine  and  general  catalogue. 
10  cents  each  feoin  ^referred)  refunded  on 

first  order.  AMATEUR  MECHANICS  SUPPLY  CO 

S60  D M'»oadnoch  Block.  CHICAUO 


Riff  Fntprfainpr  320Jokes  and Riddles, 

Dig  cnieridiner  153  Par,orGameg  and 

Magic,  IS  Tricks  with  Cords.  73  Toasts.  7 
Comic  Recitations,  3 Monologues.  22  Funny 
Readings.  Also  Checkers,  Chess,  Dominoes,  Fox 
and  Geese,  9 Men  Morns.  All  lOc.  postpaid, 
nnoai.  709  8o.  Dearhorn  Street.  Dept  37  Chicago.  III. 


m 


POEMS  WANTED 


as  a T i o a r*u.  Hayworth  Music  Publishing  Co.  .766,  Washington.  D.C. 


We  can  fiirnlMh  any  lsoolc  published. 
Write  Book  Dept.,  Modern  Publishing 
Co.,  2.*ll  Fulton  St.,  N.  V. 
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consisting  of  tuner,  condenser,  silicon 
detector  and  75-ohm  single  pole  receiver  ? 

A.  2. — Stations  situated  on  Lake  Erie 
are  at  Cleveland  (WCX),  Buffalo 
(WBL),  Detroit  (WDR).  Whether 
you  would  hear  them  or  not  depends  on 
natural  conditions.  You  ought  to  hear 
many  of  the  ships  on  the  Lake,  however. 

Q.  3. — Can  a Tesla  coil  be  used  for 
wireless  purposes  ? 

A.  3. — No. 


TRANSMITTING  TROUBLES, 
MOTOR  FOR  ROTARY  GAP 

(7) — E.  J.  Cunningham,  Santa  Clara 
University,  California,  writes: 

Q.  1. — He  has  a set  consisting  of  an 
electrolytic  interrupter,  j4-k.w.  trans- 
former, condenser  of  window  glass  en- 
closing twenty  7x12  sheets  of  tinfoil, 
rotary  gap  having  8 studs  and  operated 
at  1400  r.p.m.,  stationary  gap  which  may 
be  substituted,  helix  of  16  turns  of  wire 
10"  in  diameter  spaced  Y"  apart. 
Aerial  is  60  feet  long,  with  a 30-foot 
lead-in.  He  says  he  cannot  be  heard 
more  than  three  miles  and  ask  why. 

A.  i.-— First  of  all,  your  two  circuits 
(aerial  and  condenser)  are  too  closely 
coupled  when  a helix  is  used.  You  are 
wasting  energy  in  “back  action”  between 
these  two,  and  this  is  being  used  up  in 
your  spark  gap  as  heat  instead  of  being 
radiated.  See  the  article  by  J.  Weinber- 
ger in  the  November  issue  of  Modern 
Electrics  on  “Power  Losses  in  Radio 
Sets”  for  an  exposition  of  this  sort  of 
loss.  Secondly,  your  two  circuits  are 
far  out  of  tune.  With  your  whole  helix 
in,  your  antenna  circuit  only  has  a wave 
length  of  about  300  meters,  while  your 
condenser  circuit,  with  only  one  turn  of 
the  helix  in,  has  a wave  length  of  about 
1000  meters.  Hence,  even  under  your 
most  favorable  conditions  you  are  forc- 
ing a 1 ooo-meter  wave  upon  an  antenna 
which  is  only  tuned  to  300  meters;  and 
even  with  the  close  coupling  obtained 
in  a helix  arrangement  you  cannot  get 
very  much  energy  into  the  antenna. 
Thirdly,  natural  conditions  (such  as 
neighboring  absorbing  bodies,  hills,  etc.) 
may  reduce  your  range  considerably.  We 
suggest  that  you  read  the  articles  on  the 
“Wireless  Amateur  and  the  Wireless 
Law”  in  the  December,  1912,  and  Janu- 
ary, 1913,  issues  of  Modern  Electrics , 
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using  the  sizes  of  apparatus  there  indi- 
cated, and  employing  an  oscillation  trans- 
former instead  of  a helix,  since  the  set 
you  are  now  operating  is  contrary  to 
Government  regulations.  We  also  sug- 
gest discarding  the  electrolytic  interrupt- 
er and  running  the  set  directly  on  the 
1 10- volt  a.c.  supply.  You  cannot  oper- 
ate a rotary  gap  with  an  electrolytic  in- 
terrupter, as  the  action  of  the  latter  is 
irregular  and  not  very  readily  controlled. 
You  can,  however,  operate  it  very  well 
when  the  set  is  fed  with  60  cycle  a.c. 
Run  your  gap  at  3600  r.p.m.  on  an  a.c. 
motor. 

Q.  2. — I have  two  motors  for  the  ro- 
tary gap — one  for  a.c.  with  a speed  of 
4000  r.p.m.,  the  other  for  d.c.  with  a 
speed  of  1400  r.p.m.  Which  shall  I use 
and  at  what  speed  ? 

A.  2. — See  last  few  lines  of  answer  to 
Question  1. 

Q.  3. — Would  a J4- k.w.  transformer, 
to  be  connected  direct  to  a.c.  supply, 
be  better  than  present  transformer  and 
electrolytic  interrupter?  Would  the 
hook-up  be  the  same  ? 

A.  3. — Yes.  Hook-up  is  the  same,  the 
interrupter  simply  being  omitted. 


RECEIVING  SET  FOR  LONG  DIS- 
TANCE, AERIAL  AND  FOR- 
BIDDEN QUESTIONS 

(8) — Paul  Guthrie,  Missouri,  asks: 

Q.  1. — What  other  instruments  could 
be  added  to  the  following  set  for  re- 
ceiving 2000  miles — two  variable  con- 
densers, loose  coupler,  fixed  condenser, 
3000  ohm  phones,  potentiometer  and  de- 
tector switchboard,  described  in  May  is- 
sue with  same  detectors  ? 

A.  1. — Your  set  is  complete,  but  we  do 
not  give  answers  regarding  ranges.  You 
might  add  a loading  coil,  series  antenna 
condenser  for  short  waves,  and  some 
kind  of  amplifying  detector  such  as  the 
audion  (though  none  of  these  is  neces- 
sary) for  completeness. 

Q.  2. — Please  give  hook-up. 

A.  2. — See  notice  at  head  of  this  col- 
umn. 

Q.  3. — Give  a suitable  aerial  for  above 
set. 

A.  3. — A suitable  aerial  would  consist 
of  four  wires  spaced  2 feet  apart,  100 
feet  long,  and  50  feet  above  ground, 
lead-in  from  one  end. 
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With  Your  Name  In  Gold 

The  most  remarkable  offer  ever  made  in 
high-class  leather  goods.  % A new  three-fold 
combination  case  which  it  is  absolutely  impossible  to 
duplicate  else  where  at  anything  I ike  our  direct-to-you 
factory  price,  $1.00,  prepaid.  Mule  of  genuine,  beauti- 
ful black  seal  grain  leather  with  real  moire  lining. 
Most  skillful  workmanship.  With  your  name  stamped 
in  pure  gold  leafentirely  Free.  Stampingalone  would 
cost  from  25  to  35  cents  elsewhere.  Mcusures  3x5 
inches  folded.  Seven  useful  pockets  with  two  trans- 
parent compartments.  Secret  bill  pocket.  Two-year 
calendar.  Emblem  of  any  order  stamped  for  25c 
extra.  We  guarantee  satisfaction  or  refund  your 
money  without  question.  This  remarkable  offer  will 
exhaust  our  supply  of  this  special  article.  So  if  you  want  one 
of  these  $1.00  billfolds,  order  it  at  once  Inclose  $1.00  or  good 
postage  stamps. 


Genuine  Black  Seal  Grain  Leather  Billfold  and  Card  Case 


CALENDAR  POCKETS  NAME  IN  GOLD 


C OPEN  BILLPOCKET 


Made  of  the  best  black  seal  grain  leather  and 
sold  under ourwell  known  guarantee.  MeasuresSxS^ 
in.  folded.  Has  12  monthly  calendars  in  transparent  window. 
Long  billfold  pocket  and  2 card  pockets.  With  your  name 
stamped  on  inside  in  genuine  gold  leaf.  The  supply  of  these 
beautiful  billfolds  is  also  limited  owing  to  the  enormous 
demand.  Order  either  the  $1.00  billfold  and  card  case,  or  the 
50  cent  one  today.  If  you  are  not  ready  to  order  today,  send 
for  our  free  catalogue. 

Guaranteed  Leather  Goods 

A wonderful  and  beautiful  array  of  the  finest 
leather  goods  in  the  world  at  amazingly  low  prices 
are  shown  in  our  beautiful  new  leather  catalogue.  With  an 
absolute  guarantee  of  satisfaction  or  money  refunded.  Largest 
and  oldest  house  in  this  business.  Our  greatest  asset  is  thou- 
sands of  satisfied,  delighted  customers  all  over  the  world.  Trv 
to  duplicate  our  prices  at  the  stores  and  you  will  be  surprised. 
You  get  the  full  benefit  of  our  direct-to-you  methods. 


FREE  Book  and  Gift  Calendar 


Send  the  coupon  and  we  will  maiIA#«aaH.aaaBai 
you  our  beautiful  free  book  on  leather 

with  the  unique  gift  calendar.  It  will  keep  O //  PO  A/ 

you  in  mind  of  birthdays,  anniversaries,  V r \J  ni 

etc.  which  you  might  not  rerm  ‘ A 
W ith  this  book  it  is  easy  to  select 
able  presents  for  all  occasions. 
leather  is  always  in  good  taste 
makes  the  most  acceptable  gifts 

lentlemen:- Without  any  ohliira 
whatever  on  my  part,  ploA»e 
io  your  free  book  on  leather 
Ift  calendar. 
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Why  Not  Tin  Your  Spare 
Moments  Into  Dollars  ? 

(|  If  you  will  send  me  the  proper 
references  I will  appoint  you  local 
Circulation  Manager  for  Modern 
Electrics  & Mechanics  in  your  ter- 
ritory. 

f You,  as  a regular  reader,  should 
know  the  magazine’s  most  attractive 
features  and  I am  convinced  can 
present  them  in  a wav  that  will 
make  subscribers  of  friends  and 
acquaintances. 

(j  To  young  men  who  demonstrate 
that  they  are  in  earnest  and  willing 
to  put  in  their  spare  time  working, 
I am  prepared  to  make  a liberal 
commission  arrangement — one 
which  will  pay  you  handsomely. 

Q Don’t  delay  until  some  one  else  in 
you  territory  has  secured  the  ap- 
pointment. Write  YOUR  application 
TODAY.  I shall  require  references 
from  three  responsible  business  men 
who  know  you  personally. 


Address  all  applications 
M.  C.  COONEY, 

Manager  Circulation  Department, 

Modern  Electrics  & Mechanics 

>81  Fulton  St.,  New  York. 


Preserve  Your  Magazines 

How  often  have  you  wished  to  read  a cer- 
tain article  on  How  to  make  one  special  in- 
strument and  found  the  copy  lost  or  mutilated. 
You  will  be  glad  to  know  that  we  have  suc- 
ceeded in  securing  a really  practical  binder,  you 
can  now  have  Modern  Electrics  & Mechanics 
in  the  form  of  a bound  book,  ready  to  refer 
to  at  any  time. 

THE  BIG  BEN  BINDER 

Is  the  simplest  binder  made.  TTie  binding  Is  as  sim- 
ple as  sticking  papers  on  an  ordinary  Ale.  Each 
binder  holds  twelve  numbers  of  Modem  Electrics  & 
Mechanics.  The  Big  Ben  Binder  has  the  ap- 

pen ranee  of  a regular  bound  book. 
The  cover  is  of  vellum  de  luxe:  the 
name  stamped  In  real  gold  leaf. 
The  binder  makes  a richly  bound 
volume  that  will  be  a handsome  addi- 
tion to  your  library.  By  rectal  ar- 
rangement we  can  furnish  you  with 
this  binder  for 

Only  $1 

Just  send  us  your  name  and  ad- 
dress on  a slip  of  paper.  81mply  say 
•'Send  me  your  binder.  I enclose 
11."  The  binder  will  be  sent 
promptly,  all  charges  prepaid. 

Send  In  your  order  now  to 

Modern  Electrics  & Mechanics  SV«Yor*uc?«y 
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NEW  THINGS 


( Continued  from  page  61) 
aluminum,  while  the  bands  are  of  spring 
steel  covered  with  rubber.  The  head  set  is 
exceedingly  light  and  may  be  worn  for  long 
periods  without  fatigue.  A novel  ball-and- 
socket  joint  on  each  receiver  enables  the 
’phones  to  be  fitted  most  comfortably  and 
readily  to  any  shaped  head.  Holtzer-Cabot 
wireless  receivers  are  furnished  with  six  feet 
of  green  silk  cord. 

For  literature  and  full  particulars  concern- 
ing the  products  of  the  firm,  correspondence 
should  be  addressed  direct. 


LONG  DISTANCE  WIRELESS 
APPARATUS 

In  the  brochure  recently  issued  by  The  Mc- 
Creary Moore  Company,  of  Kansas  City, 
Mo.,  one  finds  an  interesting  line  of  instru- 
ments for  experimental  and  amateur  work  in 
radiotelegraphy.  The  company  have  been  man- 
ufacturing instruments  for  some  years,  but 
it  is  just  recently  that  enlargements  in  their 
factory  have  enabled  them  to  supply  more 
than  the  local  demand  for  their  apparatus. 

Experience  dating  from  the  infancy  of  the 
science  of  radio  - communication  for  both 
members  of  the  firm  and  one  member’s  ex- 
perience for  eight  years  as  a Federal  electrical 
inspector  insure  their  designs  being  based 
firmly  upon  the  most  sound  principles. 

This  company  also  manufacture  high-fre- 
quency apparatus  of  every  description  as  well 
as  apparatus  for  radio-telephony,  both  of 
which  are  fields  in  which  the  near  future  wili 
doubtless  witness  rapid  and  wonderful  de- 
velopments. 

In  glancing  over  this  catalogue  the  instru- 
ments offered  show  a desirable  rugged  sim- 
plicity of  general  design  in  combination  with 
adjustments  of  the  most  delicate  nature,  para- 
doxical features,  but  features  that  are  the 
test  of  truly  meritorious  design.  A rotary 
gap  of  novel  design  is  also  worthy  of  special 
mention. 

Another  item  of  great  importance  to  the 
ordinary  purchaser  of  wireless  instruments  is 
the  cost  of  the  apparatus  and  in  this  respect 
the  McCreary  Moore  Company’s  catalogue 
bears  favorable  comparison  with  others  of  a 
similar  nature. 


AUTOMATIC  SENDING  INSTRU- 
MENTS 

There  are  several  methods  of  self-instruc- 
tion in  wireless  telegraph  operating  that  may 
he  followed  with  success,  but  perhaps  none  is 
better  known  or  more  widely  employed  than 
the  use  of  the  Omnigraph — an  automatic 
transmitter  for  sending  regular  messages. 

Omnigraphs  are  made  in  several  styles 
ranging  from  inexpensive  and  simple  instru- 
ments to  the  most  complicated  for  more  ad- 
vanced work.  The  simple  Omnigraph  set 
known  as  the  No.  2 Junior  measures  11x6x5 
and  weighs  5 pounds.  It  will  work  with  any 
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key  and  sounder,  but  if  desired  a buzzer 
may  be  substituted  for  the  latter  in  order  to 
imitate  wireless  signals.  The  transmitting  de- 
vice consists  of  a flat  circular  disc  of  metal 
around  the  edge  of  which  numerous  ir- 
regular notches  have  been  cut.  A lever  fits 
against  the  edge  and  follows  the  irregularities. 
In  so  doing,  it  moves  back  and  forth  and 
opens  and  closes  a circuit  through  suitable 
contact  points,  thus  transmitting  the  message 
originally  recorded  by  the  notches.  These 
record  discs  may  be  procured  from  the  manu- 
facturers at  a very  low  cost.  The  messages 
may  be  sent  at  from  io  to  ioo  words  a min- 
ute— a variation  that  meets  the  requirements 
of  the  beginner  and  even  the  most  skilled 
commercial  operator.  By  means  of  a recent 
improvement,  the  Omnigraph  is  now  fitted 
with  a device  that  enables  the  operator  to 
change  from  one  dial  to  another  or  place  each 
dial  in  five  different  positions  on  the  spindle 
so  as  to  vary  the  order  of  the  messages. 
Thus,  from  a few  dials,  almost  any  amount 
of  variation  in  the  messages  can  be  secured. 

Full  particulars  concerning  the  Omnigraphs 
can  be  secured  by  writing  to  the  Omnigraph 
Manufacturing  Company,  39/4  Cortlandt 
Street,  New  York  City. 


A NEW  WIRELESS  CATALOGUE 

The  Clapp-Eastham  Company,  143  Main 
street,  Cambridge,  Mass.,  have  just  issued  a 
new  catalogue  on  their  complete  line  of  high 
grade  wireless  apparatus.  Copies  will  be  sent 
to  anyone  on  request. 


A NEW  ELECTRICAL  INSTRU- 
MENT 

A novel  instrument  known  as  the  “Buzzo- 
plex”  has  recently  been  added  to  the  ex- 
tensive line  of  electrical  and  wireless  instru- 
ments handled  and  manufactured  by  J.  H. 
Bunnell  & Co.,  20  Park  Place,  New  Y^k 
City.  The  Buzzoplex  consists  of  a high 
grade,  high  frequency,  double  wound  vibrator 
mounted  on  a hard  wood,  highly  polished  base, 
together  with  a wireless  key  and  the  necessary 
binding  posts.  The  vibrator  is  fitted  with 
adjustments  for  varying  both  the  tension  on 
the  armature  as  well  as  the  distance  of  the 
stroke.  It  is  an  exceedingly  useful  instru- 
ment inasmuch  as  it  can  be  employed  for 
such  purposes  as  testing  crystal  detectors, 
operating  on  a regular  telegraph  line  several 
miles  in  length,  for  practicing  wireless  and 
even  for  sending  wireless  signals  a short 
distance.  By  means  of  a suitable  switch  it  is 
possible  to  secure  different  combinations  in 

the  wiring.  , _ Tr  «« 

Aside  from  the  Buzzoplex,  J.  H Bunnell 
& Co.  handle  and  manufacture  a large  line 
of  electrical,  wireless  and  telegraphic  instru- 
ments of  all  kinds  aside  from  a regular  line 
of  electrical  supplies.  They  have  just  issued 
a special  catalogue  on  electrical  holiday  novel- 
ties containing  a large  number  of  Christmas 
suggestions,  such  as  dry  battery  lighting  out- 
fits for  trees,  miniature  electrical  railroads, 
small  dynamos  and  motors,  wireless  goods, 

( C ontxnued  on  page  Qi) 
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THE  New  York  Electrical  School 
teaches  men  practical  electricity 
and  shows  them  the  way  to  earn 
big  money  by  becoming  expert  elec- 
tricians. No  profession  has  a more 
splendid  future  than  electricity. 

We  teach  our  students  how  to  become  master 
electricians  by  painstakingly  drilling  them  in 
the  actual  work  they  will  be  called  upon  to  do 
when  they  accept  a situation  at  big  pay.  Each 
scholar  is  personally  taught  from  the  day  he 
enters,  and  individual  instruction  is  given  in  all 
practical  branches  of  the  work.  Students  are 
first  taught  the  simpler  electrical  work  and  as 
they  gradually  progress  they  are  taken  from 
department  to  department  until  finally  they  can 
completely  equip  a building  from  the  blue 
prints  the  students  themselves  have  drawn. 
When  they  receive  their  certificate  they  are 
ready  to  go  out  in  the  world  with  a profession 
that  will  never  forsake  them.  Not  a corre- 
spondence school — you  “Learn  by  Doing." 

Good  Electricians 

Arc  Always  in  Demand 

and  the  money  they  earn  is  often  twice  as 
much  as  other  men  earn  from  ordinary  trades. 

Write  for  Our  Free  Catalog 
and  Get  Full  Particulars 

It  is  more  than  likely  that  this  is  your 
opportunity.  There  is  no  work  that  a man  can 
do  from  which  he  will  get  more  pleasure  and 
profit  than  from  electrical  work.  W rite  to-day. 

The  New  York  Electrical  School 

26  West  17th  Street,  New  York 
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I Positively  Guarantee  to 
Teach  You  to  Play  the 
Piano  in  12  Easy  Lessons 
or  Refund  Your  Money 


_ leap  i„.  ... 

vpnHn, vance  of  my  many  imitators  by  in- 

venting  my  wonderful  and  scientific  Colortone 
and  applying  it  to  the  Quinn  Method — the  oria- 
irtal  and  only  effective  written  method.  By 


inner  is  taught  to  play  a 
rv  in  8 lessons  with  the 

“7 7“  « «“«wern  ayscem  of  Angering.  ■ 

IJ£jwS£not  know  of  music—  I 

y°u  ever  touched  a piano.  I teach  yon  to  I 
S^Iu£'JS£r“r' “nd  *>erform  P«*ty  pieces  in  12  I 

ttJr&SL fa"* vou  0 B 

Cowerwrtoiy  Court*  art  Homo  I 

with  diplomas  and  degrees  which  Qualify  vou  to  I 

1 

I _ jjy  Vfffilaar* gf.  etofTrag  I 

CIVILSERVICE 

poellloBfl  ere  v«y  desirable,  deed  salary,  short  hears,  easy  work, 
plsasaat  sarroandiacs.  UfeposMoas,  slsady  work,  thirty  days  ra- 
eailen  and  thirty  days  sick  leave  annually  with  pay.  46.903  ap- 
pointments made  last  yeer.  Ho  political  pall  needed.  Oommon 
school  education  sufficient.  Host  he  II  years  or  over.  Pall  Infer- 

s? cuu* Sr  p~'Uo"  “4  ™4 bi 

cnmua  cuusniinci  csuhe,  iubmim,  i.  c. 


Technically  Trained  Met  Needed 
In  Business  Departments 


Men  like  yourself  who,  owing  to  your 
mechanical  and  technical  training,  are 
badly  needed  to  sell  either  by  Adver- 
tising? or  personal  Snlesmnnslilp. 
Why — because  you  can  give  a more  thor- 
ough explanation  of  the  mechanical  de- 
tails of  electrical  mechanical  devices — 
machines,  motors,  etc. 

Now,  since  you  have  this  great  advan- 
tage, of  knowing  the  mechanical  details — 
learn  how  to  “commercialize  your  knowl- 
edge; Study  Advertising  or  Salesmanship. 

.Within  a few  months  after  you  enroll 
with  this  University,  you  will  be  readv, 
thoroughly  capable  ef  taking  any  of  the 
numerous  positions  in  the  Business  De- 
partment of  the  large  number  of  concerns 
seeking  “Technically  Men  Commercially 
Trained*  to  either  take  charge  of  the  Ad- 
vertising Departments,  Assist  or  become 
Sales  Correspondent,  Copy  Writer,  Sales- 
man. Traveling  Business  Promoter,  etc. 
The  field  is  new,  large  and  succeedingly 
profitable. 


I SEND  FOR  BOOKLET  TODAY 

explaining  either  our  course  in 
Advertising  or  Salesmanship 

North  Amrriran  Hnittrroitg 

332  Peoples  Gt»  Buildieg,  Chicago 


L 


MlCtlK 


f S1!0**0  College  of 
A Chicago  College  of 
( National  Traffic  Col! 


Advertising. 
Salesmanship. 
College. 


THE  GREAT  KEOKUK  DAM 


( Continued  from  page  io) 

concrete  half  a mile  long,  and  is  equipped 
with  a floating  boom  having  an  additional 
reach  of  500  feet. 

The  dam  at  Keokuk  eventually  will 
furnish  more  power  than  any  other  wat- 
er power  project  in  existence.  This  pow- 
er is  generated  in  a power  house  1,718 
feet  long,  132  feet  wide,  and  117  feet 
high,  by  means  of  thirty  turbines.  Each 
turbine,  with  the  generator,  weighs  over 
500,000  pounds,  and  revolves  at  the  rate 
of  sixty  revolutions  a minute. 

It  was  realized  at  the  start  that  the 
turbines  would  be  too  large  for  railroad 
transportation  over  the  mountains.  They 
were  accordingly  built  in  Ohio,  at  Akron, 
and  from  there  to  Keokuk,  water  tanks, 
railroad  depots,  and  freight  houses  had 
to  be  moved  at  a number  of  points. 
They  were  so  routed  as  to  avoid  all 
bridges,  excepting  the  new  style  of  con- 
crete bridges  that  are  built  without  ob- 
structions over  the  tracks.  Each  tur- 
bine is  a casting  of  iron  weighing  75 
tons,  16 yft  feet  in  diameter  and  11% 
feet  high. 

The  turbine  wheel  fits  into  a chamber 
built  especially  for  it,  having  four  open- 
ings of  different  sizes,  facing  the  up- 
stream of  the  water.  The  partitions  be- 
tween these  openings  are  so  designed 
that  the  water  coming  through  them  will 
be  swept  by  the  curved  surface  of  the 
inner  part  of  the  scroll  chamber,  so  as 
to  attack  every  inch  of  the  circumfer- 
ence of  the  water  wheel  with  equal  force. 
From  there  it  is  carried  off  by  a drain 
at  the  bottom  of  the  chamber  with  a 
suction  power  equal  to  the  original  on- 
rush against  the  wheel,  thus  obtaining 
a greater  proportion  of  energy  than  from 
any  wheel  ever  designed. 

A system  of  guide  vanes  regulates  the 
exertion  of  power  on  the  buckets,  the 
most  interesting  part  of  which  is  a gov- 
ernor so  sensitive  that  when  a street  car 
stops  for  a fraction  of  a minute  in  St. 
Louis — thus  requiring  that  much  less 
power — the  vanes  will  close  correspond- 
ingly and  then  reopen  when  greater  pow- 
er is  again  required. 

The  electricity  leaves  the  generator  at 
11,000  volts,  but  before  passing  out  over 
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the  transmission  line  it  is  raised  to  110,- 
000  volts  by  means  of  a transformer. 
When  it  reaches  the  point  of  use,  as 
for  instance  St.  (Louis,  the  current  is 
stepped  down  again  to  11,000  volts. 

The  cables  on  the  transmission  line 
consist  of  nineteen  strands  of  wire  built 
to  resist  a pull  of  14,000  pounds.  It  is 
estimated  that  there  would  be  a pull  of 
7,000  pounds  were  the  cables  encased  in 
half  an  inch  of  ice  at  zero  temperature 
with  the  wind  blowing  sixty  miles  an 
hour.  These  cables  are  carried  on  steel 
towers  79  feet  high.  There  are  1,062 
towers  between  Keokuk  and  St.  Louis. 

The  development  of  water  power  in 


the  past  has  been  confined  largely  to  the 
borderland  of  the  country.  Along  both 
oceans,  in  New  England  and  Califor- 
nia, the  points  conspicuous  for  this  fea- 
ture in  progress  have  been  found.  Keo- 
kuk in  one  bound  has  outdistanced  any 
one  power  development  plant  in  exist- 
ence. The  Mississippi  at  that  point  de- 
velops half  the  total  power  of  all  five 
plants  at  Niagara,  an  accomplishment 
that  had  been  talked  of  since  the  old 
Mormon  days  of  Nauvoo,  only  a short 
distance  up  the  river,  and  which  needed 
only  the  guiding  hand  of  a genius  to 
carry  it  to  completion — the  hand  of 
Hugh  Lincoln  Cooper. 


Wireless  Telegraphy  in  Japan 

Editor's  Note:  For  the  information  contained  in  this  article,  we  are  indebted  to  The  Japan  Maga- 

zine. We  are  also  indebted  to  Mr.  B.  N.  Burglund  for  his  views  concerning  the  present  advancement 
of  wireless  telegraphy  in  Japan. 


THE  Japanese  first  began  to  take  a 
serious  interest  in  the  possibilities 
of  wireless  telegraphy  as  early  as  1886, 
when  the  noted  electrician,  Dr.  Shida, 
set  up  an  apparatus  of  his  own  con- 
struction on  the  banks  of  the  Sumida 
river,  Tokyo;  but  his  attempts  to  send 
messages  across  the  water  by  means  of 
electric  waves  were  not  wholly  success- 
ful. After  European  scientists  began  to 
publish  the  results  of  their  investigations 
as  to  the  nature  of  electric  waves,  the 
Japanese  electricians  turned  again  to  the 
subject,  and  this  time  with  greater  prom- 
ise of  success.  Dr.  Nagaoka  and  Dr. 
Mizuno,  of  the  Engineering  Department 
of  the  Imperial  University,  Tokyo,  now 
commenced  an  exhaustive  course  of  in- 
vestigation and  experiment  with  some 
very  encouraging  results.  In  1897  Dr. 
Asano,  of  the  Electrical  Section  of  the 
Department  of  Communications,  Tokyo, 
set  up  a wireless  telegraphic  apparatus 
on  the  old! forts  in  the  Bay  of  Tokyo,  and 
attempted  to  exchange  messages  with  a 
station  erected  on  the  reclaimed  land  at 
Tsukijima,  near  the  mouth  of  the  Su- 
mida River.  In  the'  meantime  the  great 
Marconi  was  going  on  with  his  wonder- 
ful experiments  in  Europe,  and  about 
1895  he  perfected  his  apparatus  to  such 
an  extent  as  to  have  it  considered  a de- 
cided Isuccess,  having  it  patented  in  Eng- 


land in  1896.  Although  the  Marconi 
system  was  quickly  taken  up  in  Japan, 
the  nation’s  own  inventors  and  scientists 
did  not  cease  their  investigations  and 
experiments,  especially  the  electricians  of 
the  Department  of  Communications. 

While  free  to  admit  all  that  they  have 
learned  from  Marconi  and  other  western 
inventors,  Japanese  have  the  satisfaction 
of  having  perfected  a system  of  their 
own,  which  is  now  used  in  the  Depart- 
ment of  Communications.  This  system, 
known  as' the  Teishin-sho  system  is  ad- 
judged one  of  the  most  complete  on  rec- 
ord. Naturally  the  new  invention  be- 
came a matter  of  immense  importance 
to  the  Navy,  for  all  the  navies  of  the 
world  were  now  installing  wireless  tel- 
egraphic apparatus  on  their  ships,  and 
Japan  could  not  afford  to  suffer  the  dis- 
advantage of  being  left  behind.  But  she 
did  not  deem  it  a great  advantage  to  have 
just  the  same  system  as  that  employed 
in  Europe.  Accordingly  her  naval  elec- 
tricians got  to  work,  and  with  the  assist- 
ance of  these  connected  with  the  Depart- 
ment of  Communications,  a special  sys- 
tem for  use  in  the  Imperial  Japanese 
Navy  was  perfected,  and  adopted  by  the 
fleet.  The  code  used  by  the  Department 
of  Communications  was  not  regarded  as 
guaranteeing  sufficient  secrecy  for  naval 
( Continued  on  page  103) 
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ARLINGTON  TIME  SIGNALS 

BRANDES’  RECEIVERS  are  best 

adapted  for  the  reception  of  these  signals 
because  of  their  TONAL  QUALITIES. 

Not  only  are  they  of  the  proper  pitch, 
but  both  receivers  are  toned  alike. 

This  makes  them 

CLEAR  and  DISTINCT 

The  cut  shows  our  New  Model  Trans- 
atlantic Type,  2800  ohms,  complete  with 
headband  and  six-foot  silk  cord,  $9.00 


Brandes’  Wireless  Receivers 


SEfTD  STAMP  FOP.  DESCRIPTIVE  MATTER. 


AGENTS 


C.  BRANDES,  INC. 

3 Liberty  Street,  NEW  YORK  CITY 


PACIFIC  COAST — Aylsworth  Agencies,  149  New  Montgomery  St.,  San  Francisco. 
CHICAGO— Winger  Electric  & Mfg.  Co.,  713  South  Dearborn  St. 

AUSTRALIA— G.  C.  Hamilton,  Ltd.,  177  Elizabeth  St.,  Sydney,  N.  S.  W. 


Halcun  Junior  Variable  Condenser 

New  Halcun  Junior  Vari- 
able Condenser.  Capacity 
nearly  .001  MF.  16  sta- 
tionary, 1 5 movable 
aluminum  plates.  Polish- 
ed nickel  plated  brass 
case.  Oil  tight. 

• • 

Price,  Express  prepaid  in  the  United  States  $5.00 

Haller  Cunningham  Electric  Co. 

428  Market  St.  San  Francisco,  Calif. 
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In 

Shaving  Sets 

CIk  Dirham- 
Dupkx 


A standard  35c.  shaving  set,  consist- 
ing of  one  genuine  Durham-Duplex 
Frame  and  Blade,  packed  in  a hand- 
some gold  decorated  case. 

While  they  last  ONLY  ZOC 
By  parcel  post  prepaid. 


Here  Is  another  Good  One 

Gillette  uest  Pocket 
triple  Silver  Set 

Known  the  world  over  and  never  be- 
fore sold  at  less  than  $5.00.  These 
are  genuine  standard  goods,  right  out 
of  stock,  consisting  of  the  regular 
Triple  Silver  Plated  case,  velvet  lined, 
with  12  genuine  guaranteed  Gillette 
Blades  (24  shaving  edges),  exactly 
the  same  as  you  buy  in  any  store  at 
$5.00.  An  acceptable  aq 
present  for  anyone  at  1 3 

By  parcel  post  prepaid, 

“Do  your  Xmas  shopping  early This 
means  order  To-day! 

Griffith  Specialty  Co. 

172  Greenwich  Street 
New  York  Gty 


AN  IMPROVED  OSCILLATION 
TRANSFORMER 

( Continued  from  page  28) 

mary  and  the  secondary  are  both  wound 
in  the  same  direction,  a closer  coupling 
can  be  used  than  if  they  are  wound  in 
opposite  directions.  This  is  due  largely 
to  the  fact  that  when  the  primary  has 
built  up  its  field  and  transmitted  it  to  the 
secondary  and  from  there  to  the  aerial, 
the  reaction  of  the  aerial  and  secondary 
upon  the  primary  is  of  such  polarity  that 
it  has  a quenching  or  rather  damping 
effect  upon  the  primary.  In  a large  meas- 
ure this  result  is  due  to  lack  of  conden- 
ser effect  in  the  primary  and  also  to  the 
residual  current  left  in  the  condenser  of 
the  primary  oscillating  circuit  which  has 
not  had  time  to  receive  its  next  charge 
and  consequently  presents  an  opposing 
current  to  the  secondary  or  radiating 
circuit. 

The  author  is  going  pretty  deep  into 
the  subject  for  the  average  amateur  to 
fully  grasp  and  there  are  no  known  text- 
books that  cover  very  thoroughly  con- 
denser oscillations,  excepting  Flemming, 
who  in  his  advanced  works  on  radio  en- 
gineering treats  this  subject  fairly  well, 
and  every  amateur  is  strongly  advised  to 
read  this  book  so  as  to  get  a better  un- 
derstanding on  how  this  rather  compli- 
cated phenomenon  takes  place. 

The  following  drawings  are  self-ex- 
planatory, but  a few  remarks  may  be 
added  so  as  to  facilitate  their  construc- 
tion. The  secondary,  as  will  be  noticed, 
is  a keg  or  barrel-shaped  piece  of  well- 
seasoned  wood.  It  is  far  better  to  have 
a pattern  maker  construct  this  out  of  pat- 
tern wood  and  make  it  preferably  hol- 
low, although  not  absolutely  necessary. 
The  wood  should  be  thoroughly  sea- 
soned, and  the  complete  keg  built  up  out 
of  small  pieces  and  glued;  but  it  is  ad- 
visable not  to  use  metal  nails  as  they 
might  cause  serious  trouble.  After  the 
keg  has  been  turned  true  in  the  lathe,  it 
should  be  treated  with  grain  alcohol  and 
brown  shellac,  as  described  in  the  Sep- 
tember issue  of  Modern  Electrics.  Seven 
turns  of  “Packard  Cable”  or  its  equiv- 
alent in  insulation  are  then  wound  on 
each  half,  bringing  out  the  top  and  bot- 
tom ends  to  large  metal  binding-posts  or 
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EARN  YEARLY  j 

*5.000  to  HO.OOO.  1 

IN  THE  REAL  ESTATE  BUSINESS 


No  matter  where  you  lire,  if  you  want  an  independent  business  of  your 
own.  *end  your  name  and  address  and  I will  m«*t  you  our 64  Page  Book, 
showing  how  you  may  earn  $3,000  to  $10,000  a Year  in  the  Real 
Estate.  Brokerage  and  Insurance  Business. 


FREE 

BOOK 


jr- 


OUR  SYSTEM  IS  A POSITIVE  SUCCESS 

We  will  teach  you  by  mail  and  appoint  you  SPECIAL  REPRESENTATIVE 

of  the  oldest  and  largest  co-operative  realty  company  in  the  world  and  help  you  make  money  from  the  start. 

EXCEPTIONAL  OPPORTUNITY  FOR  MEN  WITHOUT  CAPITAL 

Write  today 

I.  H.  JOICE,  Pres.  433  Dearborn  St.r  CHICAGO,  ILL.  | 


The  Experimenters'  Supply  House 


THE  HOST  SERVICEABLE  AND  EFFICIENT  LOOSE  COUPLER  ON  THE  MARKET 

There  are  more  of  these  Instruments  In  service  today  than  all  other 
Ioqm  couplers  put  together.  The  design  of  this  Instrument  Is  a step  for- 
ward In  the  wlreleea  art  and  hpa  met  with  the  praise  of  many  experts. 
Bara  wlia  primary.  Green  silk  secondary.  Mahogany  finished  woodwork 

PRICE.  $6.00. 

Complete  set  of  part*,  ready  to  assemble. 

$3.50 


ADAMS-M0R6Ali  GO 


SEND  4c.  IN  STAMPS  FDR  THE  NEW 
AMCO  CATALOG 

We  manufacture  the  largest  line  of  reliable 
wireless  apparatus  In  the  country.  Over  100 
Wirelese  Instruments  and  200  Parti,  with 
which  you  can  build  your  own  Instruments 
at  am  all  cost,  are  shown  In  our  catalog. 
Also.  Storage  Cells,  Rectifiers,  Transformers, 
Motors,  Dynamos,  Steam  Engines,  Books.  Toole. 
Model  Aeroplanes.  Electric  Bicycle  Lamps. 
Flashlights  and  Supplies. 

SEND  NOW 


Upp«r  MontcUir,  N.  J, 


ROTARY  VARIABLE  CONDENSER 

of  large  capacity,  19  plate,  5 inches  in  diameter 
and  2%  inches  high  in  black  enameled  case  with 
hard  rubber  top  101 


$4.75 


Rotary  Variable  Condense* 

mb  GET  LONG-DISTANCE  mmam 

f pARinlnv1  Absolutely  perfect,  heavy  solid  mahogany  wood  work. 

VUlipiCI  Non-shrinkable  tubes — perfect  contact  primary  slider. 
Hard  rubber  4 point  secondary  switch.  All  metal  parts  highly  polished  and 
nickel  plated.  Price,  $10.50  postpaid.  We  manufacture  a full  line  of  the 
highest  grade  wireless  instruments.  Circulars  for  2-cent  stamp. 

mccreary-moore  tEsseke. 

SOS  HALL  BUILDING.  KANSAS  CITY.  MO. 
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THE  WM.  ROCHE 

407.480  GREENWICH  ST. 
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Service 
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Local  Action 
Quickest 
Recuperation 

ELECTRICAL  CO. 
NEW  YORK  CITY 
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A HALF  DOLLAR 

Pats  you  in  possession  of  a 
cloth  bound  volume  of  the 

1912 

MOTORCYCLE 

MANUAL 

A Motercydopaedia  of  useful  Information— Mo- 
torcycle Engine  and  Frame  Parts  Illustrated  and 
Described : Their  Functions  8et  Forth  and  Trouble 
Remedies  Given— How  to  Tour : State  License  and 
Other  Regulations  — Official  Racing  Records: 
Horsepower  and  other  Mechanical  Formulae— A 
Motorcycle  Trade  Directory,  Etc.,  Etc. 

All  you  want  to  know  about  the  Motorcycle,  in 
handy  reference  form. 

The  Manual  is  Magazine  size,  7x9  inches,  beauti- 
fully printed  throughout  on  coated  paper.  Indis- 
pensable to  Motorcycle  riders  and  dealers,  and 
to  those  about  to  buy  machines. 

Bound  in  cloth,  80  cents;  paper  covers,  28  cents, 
postpaid.  Send  stamps,  money  order  or  cash  to 

i Motorcycle  Illustrated 

61  CHAMBERS  ST.,  NEW  YORK 


You  Should  Road  tho  " SPARK  PLUS’ 


“The  periodical  of  Horse 
Sense.**  Great  wireless 
stories  founded  on  facts. 

Capt.  Jack  Crawford,  late 
Chief  of  Scouts,  U.S.A.,  is  a 
regular  contributor.  Let  this 
Plug  start  your  mental  en- 
gine and  keep  it  running  for 
a year  for  26c.  Free  post 
cards  if  you  say  you  saw 
this  ad  in  Modern  Electrics. 

26,000  good  fellows  read  our 
Plug  ere  nr  month;  Ads  lc  a 
word.  YOU  lose  if  you  don't  use 


THE  SPARK  PLUG, 

Box  12SM,  Lancostor,  Ohio 


LEARN  HOW  A PATENT  MAY 
BE  MADE  VALUABLE 

Send  for  This  ( WHAT  YOU  SHOULD  KNOW 

frff  nnntc  ) what  to  invent 

r™7\  ®.UUK  *)  WHAT  NOT  TO  INVENT 
which  tells  you  ( HOW  TO  SELL  YOUR  PATENT 

Oofloi  of  nohroit  Pitoato  ltd  roport  la  ovary  mm  without  ohsrffo 

H.  L.  WOODWARD,  900  G St..  Washington,  D.  C. 


iOYS!  Get  a Big 
> BLERIOT  MONOPLANE 


THAT  WILL  FLY,  given  free  for 
selling  12— 18K.  heavy  Gold  Plated 
Scarf  Pins  at  25  cents  each. 
Send  for  the  pins  to-day.  When 
sold  return  $2.00  and  we  will  send  the  Monoplane.  LENOX 
NOVELTY  CO..  52  Harrison  Ave..  Jersey  City,  N.  J. 


lugs,  one  for  the  antenna  and  the  other 
for  the  ground. 

The  primary  is  composed  of  laminated 
il/2  inch  copper  strips,  preferably  brush 
copper.  Procure  from  any  machinists* 
supply  house  the  copper  strips  already 
cut  to  width  and  full  length,  three  pieces 
in  all.  Take  one  piece  and  paste  to  its 
full  length  on  both  sides  ordinary  writing 
paper  with  shellac.  Use  this  piece  for 
the  center  of  the  three  and  when  they 
are  placed  in  the  grooves  and  fastened 
as  per  diagram,  the  result  will  be  a lam- 
inated primary  winding  with  practically 
no  eddy  current  losses  in  it.  The  clips 
for  the  primary  may  be  of  any  design 
that  permits  them  to  clamp  all  three 
strips  at  once.  The  base  can  be  made  of 
any  wood,  preferably  mahogany  or  ma- 
hogany stained  birch,  well  finished.  The 
same  applies  to  the  uprights,  excepting 
where  they  touch  the  metal.  It  is  best  to 
use  precaution  in  insulating  against  leak- 
age due  to  moisture  retained  in  the  wood. 
A handle  can  be  provided  so  that  the  sec- 
ondary can  be  adjusted  while  holding 
down  the  key  and  consequently  permit  of 
finer  adjustment  and  tuning. 


WIRELESS  TELEGRAPHY  IN 
CHINA 

Mr.  B.  N.  Burglund,  a frequent  con- 
tributor to  this  publication,  in  a recent 
communication  to  us,  expresses  his 
views  of  wireless  telegraphy  in  China. 
In  part,  he  writes: 

“China  is  way  behind  in  wireless  de- 
velopment; there  are  only  a couple  of 
stations  in  all  China  and  these  are 
under  English  control.  As  large  a 
commercial  centre  as  Hong  Kong  is, 
it  i still  has  no  wireless  station.  All 
wireless  traffic  is  handled  by  ships  in 
the  harbor.** 


The  following  are  the  names  of  the 
present  officers  of  the  Hudson  Valley 
Wireless  Association:  Burr  V.  Deitz, 

of  Slingerlands,  N.  Y.,  president;  Mil- 
ton  Maguire,  of  Albany,  N.  Y.,  vice- 
president;  Charles  Z.  Smith,  of  South 
Bethlehem,  N.  Y.,  corresponding  secre- 
tary; Clayton  B.  Le  Gallez,  of  Albany, 
N.  Y.,  recording  secretary;  Andrew  C. 
Dodds,  of  Albany,  N.  Y.,  treasurer;  F. 
P.  Huested,  of  Albany,  N.  Y.,  critic,  and 
C.  B.  Le  Gallez,  of  Albany,  engineer. 
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NEW  THINGS 


( Continued  from  page  83) 

pocket  flash  lamps  and  electrical  heating  im- 
plements and  cooking  utensils.  A copy  of 
this  catalogue  as  well  as  full  particulars  con- 
cerning the  Buzzoplex  will  be  mailed  to  any- 
one on  request. 


IMPROVING  POLISHING  ROOM 
CONDITIONS 

Conservation  of  the  health  of  the  workman 
and  making  his  surroundings  more  cheerful 
are  being  recognized  more  and  more  each  day 
as  most  important  factors  in  increasing  the 
earning  dividends. 

Polishing  work  has  always  proved  a men- 
ace to  workers  engaged  in  it,  but  at  last  at- 
tention has  been  directed  to  improving  the 
conditions  by  health  and  factory  authorities 
all  over  the  United  States.  Although  many  de- 
vices for  the  removal  of  the  disagreeable  dust 
particles  have  from  time  to  time  appeared  on 
the  market,  a new  blower  equipment  recently 
introduced  by  Leiman  Brothers  is  said  to  em- 
body a greater  degree  of  efficiency  and  com- 
pactness than  any  of  the  others.  In  this 
equipment,  the  suction  or  blower  apparatus  is 
directly  underneath  the  bench  and  in  such  a 
position  as  to  create  a powerful  suction  di- 
rectly at  the  buffing  wheels.  The  constant 
stream  of  air  draws  every  particle  of  dust 
and  deposits  it  in  a special  tank,  where  it 
can  subsequently  be  removed.  The  equipment 
is  complete  in  itself,  consisting  of  the  suction 
apparatus  as  well  as  the  spindles  and  neces- 
sary bearings  and  shafting  for  carrying  the 
buffing  wheels.  It  may  be  driven  by  a small 
electric  motor  and  will  serve  equally  well  in 
the  factory,  shop,  jewelry  store,  college  or 
manual  training  school. 

Full  information  concerning  this  equipment 
as  well  as  vacuum  pumps,  positive  pressure 
blowers,  sand  blast  machines  and  other  simi- 
lar machinery  may  be  procured  by  addressing 
Leiman  Bros.,  62  John  street,  New  York  City. 


EXPLODING  MINES  BY  WIRE- 
LESS 

In  a recent  experiment  at  Portsmouth, 
England,  the  practical  efficiency  of  elec- 
trical waves  for  exploding  mines  at  long 
distance  without  actual  contact  was 
strongly  demonstrated,  when  the  bottom 
was  blown  out  of  the  old  cruiser  Terpsi- 
chore, which  had  been  placed  over  the 
mine.  The  wireless  waves  were  sent 
from  a distance  of  eight  miles  and  the 
explosion  wrecked  the  vessel  so  seriously 
that  she  had  to  be  towed  immediately  to 
port  to  keep  her  from  sinking,  although 
her  watertight  bulkheads  were  previous- 
ly closed. — Donald  Shumzvay  Rockwell. 


You  Nnd  Oar  Ntw  Bulletin  G2 

ON  WIRELESS  TELEGRAPH 

Sand  for  it.  Contains  Codes  and 
Special  Features 


SEND  STAMP  FOR  BULLETIN  which  shows 
outfits  complete,  compact  and  of  proved  merit,  and 
la  many  cases  for  less  than  you  can  make  a set  at 
homo.  Expertly  built  and  ready  for  use. 

Explains  in  simple  language  the  most  educa- 
tional of  modern  sports,  how  to  get  started  in  this 
scientific  game  for  small  expense.  Read  messages 
in  the  air,  get  the  correct  time  daily  from  the 
government  by  wireless. 

THE  HUNT  A McCREE  FACTORY  OF 

MONMOUTH  ELECTRIC  CO.,  lac. 

9244  Murray  St.  N.w  York 


THIS 

COUPLER 

Is  As  Sosd  as  Any  $15.00  lastrumsnt 

is  considered  better  by  some.  To  introduce  my  ap- 
paratus will  for  one  month  sell  them  for  $9.00. 

My  literature  explains  fully,  also  describes  com- 
plete Receiving  Outfits,  the  best  of  their  kind  at 
prices  surprisingly  reasonable.  Send  ec  stamp  today 
for  literature. 

I.  F.  ARNOLD 

243  E.  118th  St.,  N.  Y. 


PRICE 

$9.00 


HUDSON  OSCILLATIO I 
TRANSFORMER  I Inoh  Co 


JL_ 

■ ftttracUve,  perfect  lunlni 

* Price,  $6.00. 

Fully  20%  more  efficient  than  any  other  type  of  helix.  We 
Insulated,  spaced  bare  brass  windings.  Undeniably  the  beat  1 
every  way.  Circular  for  2c.  1"  coils,  price  $5.00.  Larger,  pri< 

$6.00.  Beautiful  cabinet  receiving  set.  $15.00.  Looee  Couple 
$7.00.  BURR  V.  DEIT2,  SHngerlands.  N.  Y. 


WIRELESS  MANUAL 

AND  CATALOG  C OF  ELECTRI- 
CAL SUPPLIES  AND  NOVELTIES 
DAVID  KILLOCH  CO.  Dept.  C 57  Murray  St.,  N.  Y. 
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W.  A.  O.  A. 


Style  A 


WATCH  FOBS 


Style  B 


These  two  beautiful  watch  fobs  will  be  ac- 
claimed with  enthusiasm  by  every  W.  A.  Q.  A. 
member.  They  are  the  very  thing  you  have 
wanted  and  they  are  within  the  reach  of  every- 
one. 

We  have  contracted  for  a large  quantity  of 
these  fobs  with  the  foremost  makers  and  the 
same  quality  fobs  usually  sell  for  75  cents  or 
$1.00  at  most  stores. 

Style  A shows  our  arenuine  ■tile  fob  with 
GOLD  ROLLED  metal  rim;  our  standard  wire- 
less button  is  furnished  in  TRIPLE  GOLD 
PLATE,  guaranteed  for  years.  This  is  our 
best  fob.  PRICE  50  CENTS.  By  mail  extra 
4 cents. 

Style  B shows  our  leather  watch  fob.  This  is 
a very  classy  design.  Only  the  best  Morocco 
leather  used.  Button  is  TRIPLE  GOLD 
PLATE.  This  fob  will  last  for  long  years. 
PRICE  50  CENTS.  By  mail  extra  4 cents. 

Shipments  will  be  made  immediately.  No 
waiting. 

Address  all  orders  to 

WIRELESS  ASSOCIATION  OF  AMERICA, 
233  Fulton  St.,  New  York  City. 


THE  NEW  COMPRESSED  AIR  GAP 


(Continued  from  page  31) 
care  in  the  matter  of  construction  and 
materials. 

It  has  been  found  that  the  new  gap 
will  operate  with  an  increase  in  effi- 
ciency of  from  50  to  90  per  cent,  upon 
practically  any  small  transmitting 
equipment,  without  other  changes. 
The  results  seem  to  be  unusually  satis- 
factory with  spark  coil  sets,  as  well  as 
with  transformers. 

Owing  to  the  discharge  taking  place 
within  a closed  chamber,  the  noise  pro- 
duced is  largely  muffled,  being  very 
small  with  even  one  kilowatt  sets.  In 
addition  to  the  increased  efficiency  of 
this  gap,  the  reduced  damping  and  in- 
creased purity  of  tune  attendant  upon 
the  shock  excitation  of  the  aerial  cir- 
cuit, will  doubtless  be  of  considerable 
value  to  amateurs. 

The  compressed  air  principle  and  the 
structure  of  the  new  gap  have  been 
covered  in  a patent  which  is  now  pend- 
ing. 


HURON  WIRELESS  TELEGRAPH 
ASSOCIATION 

A Huron  wireless  association  was 
formed  recently  by  six  boys  who  met  at 
the  home  of  one  of  the  members  and 
adopted  the  constitution,  laws,  etc.  The 
officers  elected  were:  Walter  Williams, 
president,  and  Edward  Notestein,  sec- 
retary. 

The  purpose  of  this  association  is  for 
the  experimentation  and  advancement  of 
wireless  telegraphy  in  Huron.  Four 
members  of  the  association  have  sets  in 
active  operation,  while  three  sets  are 
well  in  construction. 


SOMETHING  NEW. 

WIRELESS  TELEGRAPH  MESSAGE  BLANK 
adapted  especially  for  the  amateur.  At  the  pres- 
ent time  the  wireless  enthusiast  does  not  take  a 
record  of  his  messages  and  uses  most  any  kind  of 
paper  he  comes  across.  Our  new  blanks  in  pads 
of  75  blanks,  are  very  handsomely  made,  and 
should  be  in  every  up-to-date  station,  There  are 
some  very  novel  features  connected  with  this 
blank,  and  the  blank  can  also  be  used  when 
folded  in  a certain  way  to  be  sent  out  as  a letter 
without  an  envelope. 

Keep  your  station  up-to-date  by  keeping  one  of 
the  pads  before  you. 

PRICE  PER  PAD  PREPAID,  25c. 

MODERN  PUBLISHING  CO. 

231  Fulton  Street  New  Yerk  City 
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DID  YOU  EVER  SEE  A NEATER  ONET 

Mounted  on  polished  marble  base.  High  speed  110  volt 
motor  free  from  vibration.  Bakelite  Disc,  Aluminum 
Gaps.  Suitable  on  all  sets  up  to  and  including  1 k.  w. 

WHU  tor  our  Latest  Catalogue  PliCO*  $ 1 2.00 

EDGCOM B-P YLE  WIRELESS  MANUFACTURING  CO. 

0031  Klrkw*©d  Ot.  Pittsburgh,  Pa.,  E.  E. 


S2011  w.R<kuEELsiDsTrTrE.0N  $20“° 

Receive*  2600  Mile*.  Sends  12  to  25  Miles 
Set  assembled,  hooked  up  ready  to  use,  on  an  antique-finished 
solid  oak  base  22"  x 16"  x The  set  consists  of  a one  and  one- 

half  inch  spark  coil,  spark  gap  with  fluted  zinc  ends. 

. Our  NEW  sharp-tuning  4 slide  tuner  13"  long,  wound  with 

\ 400  feet  of  No.  24  wire.  Tubular  fixed  condenser.  Buzzer 

3 • tester  with  key  that  tells  if  your  detector  is 

r -^i  working.  Large  capacity  helix.  Correct  ca- 
21  pacity  10  flat  plate  secondary  condenser. 

BP  PAIR  OF  BRANDES  RECEIVERS,  double  pole, 

MW  1,000  ohms  each.  “Feather  light”  double 
headband  and  6-foot  double  silk  cord.  BAR- 
GAIN  OF  THE  YEAR.  Send  stamp  for  bul- 
letin  of  remarkable  values. 

SSW  NICHOLS  OR.  CO,  35  MM  St,  New  Y»rK 


JUST  OUT 

Showing  a complete  line  of  Wireless 
Material,  Novelties, 

Christmas  Tree  Outfits 
Lionel  Trains  and 
Electrical  Toys 

CHRISTMAS  TREE  OUTFITS 

One-half  regular  price.  Quality  the  best.  aw 

8 light  battery  outfit,  complete  with  3 
dry  batteries 

FOR  110  VOLT  CIRCUITS 

t With  assorted  colored  lamps 

1 8 Light  - - $2.40  16  Light  - - $ 4.80 

24  Light  - - 7.20  32  Light  - - 10.40 

With  fancy  fruit  and  flower  lamps  ^ 
8 Light  - - $3.80  16  Light  - - J.50 

24  Light  - - 11.40  32  Light  - - 15.20 

Birds  extra  - .45  Santa  Claus  .35 


No.  2.  Electric  Tram  Outfit,  consisting  of  Locomotive, 

Tender,  2 trailers,  and  set  of  third  rail  track  (4  curved.)  Will  opewt» 
oo  2 dry  cells.  Holiday  price,  complete  by  express  - - $1.85 

No.  3.  Lwr  0*f*  iridi  Ebctrk  Hu*(kt  - - - 2-35 

No.  9.  Larger  Lac— ativa  with  headlight,  larger  trailers, 

4 sections  curved  track.  Price  Complete  - 3.90 

No.  10.  Heavier  Outfit  than  No.  9.  Switch  connected  to  track, 
will  operate  on  110  Volt  A.  C.  Current  using  our  No.  5 A 
Transformer.  (Price,  $3.50),  or  4 dry  batteries.  Price  - 4.50 
Extra  straight  1 ft.  sections  of  track  for  any  of  these  trains  .15 


We  have  purchased  the  entire  stock  of  raw  and  finished  material 
of  the  Etheric  Wireless  Mfg.  Co.  and  offer  these  goods  at  25  cents 
on  the  dollar. 

No.  125.  TUNGSTEN  NICKEL 
VEST  POCKET  FLASHLIGHTS 

with  Tungsten  bulb  and  Ever- 
ready  battery,  complete  - - 
Extra  bulb,  25c.  Extra  battery,  25c 

THIS  50c  POCKET  CIGAR  LIGHTER 
Turn  the  wheel.  Flint  good  for  \ 

5,000  lights.  (2  for  25c),  or  « ~ J ^ ^ 

each  - .15C  VxQ 

New  Flints,  5c  6 for  25c 

No.  10.  TUNGSTEN  FLASHLIGHT 

‘ 6 inches  long.  QOr 

Complete  - 
Extra  Battery  25c 
j -j!  Extra  Bulb  - 25c 

ETHERIC  WIRELESS  DETECTOR 
a Regular  Price  $2.00.  Bargain  Price  50c 

Western  Agents  for  ELECTRO  IM- 
•cV-jv  PORTING  CO.  on  Wireless  Goods. 

» m Same  Catalog.  Same  Prices.  E.  I. 
A f Co*  a.  Wireless  lessons,  1 lesson  (num- 

bora  from  1 to  20  and  cover)  furnished 
with  each  $1.00  purchase.  The  com- 
^ plete  set  with  $20.00  order. 

Bend  4o  in  stamps  for  our  S complete  catalogs  and  bargain  sheet 
of  rate  material,  and  lesson  coupons. 

LA  SALLE  LIGHT  CO. 

Former  location  of  Anderson  Light  & Specialty  Co. 

134-136  N.  U Salle  St.,  Chicago  (Opposite  City  Hall) 
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REMOVAL  NOTICE 

We  with  to  notify  our  patrons  of  our 
removal  to  larger  and  more  commodious 
quarters,  where  we  shall  be  better  than 
ever  preoared  to  care  for  our  ever  In- 
creasing mall  order  business.  Our  old 
place  had  become  too  small,  both  In 
factory  and  office  facilities  and  we  were 
compelled  to  seek  a larger  place,  where 
we  will  be  able  to  give  immediate  atten- 
tion to  all  mall  orders,  aa  well  aa  home 
trade,  and  we  wish  to  assure  our  old  cus- 
tomers, also  any  new  onee  who  may  de- 
cide to  give  us  a trial,  that  they  will 
receive  the  same  courteous  treatment  as 
heretofore. 

Send  da  in  stamp#  for  1913  Catalogue. 
None  sent  otherwise. 

F.  B.  CHAMBERS  & CO. 
2046  Arch  Bt.,  Phil*.,  Pa. 


VIA  WIRELESS 


( Continued  from  page  64) 

crushed  legs  and  lifeboats  against  ca- 
vorting broadsides  of  steel  plates. 

But  the  Tataria  only  churned  and 
nosed  and  dipped  to  long,  lazy  swells  a 
half  mile  between  glassy  summits — 
summits  whose  bosoms  no  zephyrs 
marred.  Even  the  search  for  the  stricken 
steamer  was  to  be  robbed  of  all  spectacu- 
lar aspects,  it  seemed. 

The  sluggish  Britisher  was  on  exact- 
ly the  same  course  as  the  Tataria,  and 
the  rescuer  had  but  to  overtake  her  or 
the  overladen  boats  that  would  be  hov- 
ering about  the  swirling  vortex  where 
she  had  gone  down. 

Freddy's  spirits  came  up  with  the 
Tataria's  speed,  and  he  reflected  that  a 
two-thousand-ton  tramp  with  a crew 
of  thirty  wasn't  such  small  game  after 
all. 

At  any  rate,  it  would  probably  get 
his  name  into  the  head-lines,  and  his 
vigilance  would  have  its  reward.  He 
mentally  began  to  frame  the  story  he 
would  flash  broadcast  as  soon  as  the 
castaways  were  aboard. 

He  pictured  the  sodden,  wallowing 
derelict  looming  suddenly  in  the  path 
of  the  ill-fated  steamer ; the  hoarse, 
belated  cry  of  the  lookout  forward ; the 
mad  jangling  of  bells  deep  down  in  the 
engine  room;  the  despairing  blasts  of 
the  great  whistle  that  announced  “Full 
speed  astern";  the  terrific  clatter  and 
vibration  of  giant  engines  ruthlessly 
reversed ; the  jarring,  horrifying  shock 
as  the  steel  stem  crunched  into  the 
deadly  hulk ; the  futile  closing  of  over- 
whelmed collision  bulkheads;  the  pite- 
ous wireless  calls  as  the  ship  settled 
relentlessly  by  the  head. 

Then  the  blessings  heaped  upon  the 
answering  Tataria  as  the  harassed 
crew  tumbled  into  swinging  lifeboats 
in  the  nick  of  time — pray  God  they 
were  in  the  nick  of  time. 

“Ought  to  be  seeing  rockets  or  a 
flare  pretty  soon,  unless  she  has  gone 
to  the  bottom,"  observed  Captain 
Helme  from  the  bridge.  “We’ve  about 
run  down  our  distance." 

“If  she’s  sunk,  don't  you  suppose 
they're  aboard  the  derelict,  sir?"  sug- 
gested First  Officer  Crosstree. 
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Transmitting  Sets 
Receiving  Sets 
Transformers 
Condensors 
Spark  Gaps 

Oscillation  Transformers 
Wave  Meters 
Tuners  Keys 


Blitz*fi  R*c«lvliig  Sat,  Price,  $38.00 


K THE  BLITZ EN  TRANSFORMER 

KHW.  SI  5.06  ^1W.  $22.00  1K.W.  $30.00 

If  its  wireless,  we  manufacture  it  in  the 
Clapp  -Eastham  shops,  the  Clapp  - Eastham 
way;  a little  better  than  the  best. 

The  most  complete  wireless  catalog  in 
America,  also  a catalog  of  parts  and  materials 
for  the  construction  of  apparatus,  sent  for  4c. 
stamps. 


CLAPP-EASTHAM  CO. 


143  Main  Street, 

Ayiavrorth  Agencies  Co. 

149  Mew  Montgomery  8t.,  8an  Francisco,  Cal. 
Western  Seles  Agents 


CAMBRIDGE,  MASS. 

J.  J.  Duck  Co. 

432-434  8t.  Clair  Street.  Toledo.  Okio 
Central  States  Agents 


Did  You  See  the  A usefui 

BUZZOPLEX 

for  Learning  Wireless  Signals.  Testing  Crys- 
tal Detectors.  Regular  Wireless  Transmitting 
Key.  And  for  operating  regular  telegraph 
line  circuits  many  miles  long  with  one  cell  of 
battery.  ■ — 

Send  for  free  descriptive  circular  of  the  Buzzoplex.  Also  Pri< 

for  our  new  Manual  of  Instruction  and  Wireless  Catalogue.  Subject 

Jftl  Dl  lllliri  I A AA  Isas*  Electrical  Manufacturer* 

■ n*  DUIvRLLfti  Ok  vwif  III  Way  32  Park  Place  (Broadway 


A USEFUL  APPARATUS 


Pries  $12.00 

Subject  to  Discount 


82  Park  Place  (Broadway  Block),  New  York 


I 


A 13200  Volt  Transformer  for  $9. 

30,000  TURNS  OF  WIRE  ON  THIS  TRANSFORMER 

Do  you  realize  that  to  meet  the  government  require- 
ments you  must  use  a small  condenser? 

How  will  you  get  full  power  out  of  a small 
condenser  ? 

The  answer  is,  Use  high-voltage  transformers." 
In  other  words,  Packard  transformers.  The 

above  transformer  is  almost  a V2  kw..  for  it  can 
v be  used  with  4 amperes  primary.  Order  today 


The  Packard  Electric  Co. 


WARREN,  OHIO. 
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“H-C”  RECEIVERS 

FOR  WIRELESS 
OPERATORS 

Weight  only  loj/a 

ounces. 

Sensitive  to  the 
slightest  vibra- 
tion. 

They  excel  in  the 

essentials. 

Every  Set  is  fully 

guaranteed. 

Send  for  booklet 
No.  20E3 

The  Holtzer-Cabot  Elec.  Co. 

CMCIM,  IL  OMUINE.  Wit 


I — IMPERIAL — 1 
APPARATUS 

for  the  thoughtful  amateur.  All  “IM- 
PERIAL” apparatus  is  made  of  the  very 
best  QUALITY  of  material.  Each  in- 
strument is  thoroughly  tested  at  our 
experimental  station  before  leaving  the 
factory. 

All  “IMPERIAL  APPARATUS” 
guaranteed.  We  also  carry  a full  line  of 
raw  materials,  supplies,  etc. 

Send  for  new  40  pp.  Catalogue  No.  K4. 

IMPERML'JLECTMML  INSTRUMENT  CO. 

6855  So.  Halsted  St  Chicago,  111. 


PROPER  TUNINQ 

in  receiving  circuit  meant  the  use  of  selective, 
well  designed  tuning  apparatus.  Our  new  Induc- 
tive Turner  leaves  nothing  to  be  desired.  De- 
signed right,  built  right,  tunes  right,  priced  right. 
No  sliders  to  cause  poor  contacts  or  short-circuit- 
ing of  turns,  windings  in  plain  sight,  instrument 
beautifully  finished.  A piece  of  apparatus  you 
will  be  proud  to  own.  Used  with  our  Audion 
Detector  makes  a receiving  set  which  cannot  be 
excelled. 

Illustrated  leaflet  will  be  mailed  to  any  address 
upon  receipt  of  a 9 cent  stamp. 

THE  WIRELESS  flFG.  CO. 

CANTON,  O. 


“ ’Course  not ; they’re  in  the  boats/’ 
said  Freddy  confidently. 

“Well,  keep  an  eye  out,  everybody/’ 
said  the  captain;  “and.  Wireless,  don’t 
make  so  much  noise  with  your  mouth.” 

Presently  the  Talaria  began  to  an- 
nounce her  arrival  on  the  approximate 
scene  of  the  disaster.  Snorting  steam 
burst  from  her  whistle’s  brazen  throat 
till  it  seemed  as  if  some  demoniac  Sten- 
tor  were  raging  inconsolably  aloft. 

Rockets  soared  from  her  bridge,  and 
aft  a tar  barrel  blazed  its  message  of 
cheer,  weirdly  silhouetting  the  men 
around  it.  Helme  slowed  his  ship  to 
one  bell,  and  still  there  was  not  an  an- 
swering flicker  of  oil-soaked  mattress 
or  smoky  lantern  from  horizon  to  hori- 
zon, much  less  the  bright  thread  of  a 
rocket. 

And  then,  while  the  roar  of  her 
whistle  and  the  stuttering  clamor  of 
escaping  steam  from  the  pipe  drowned 
the  swash  overside,  the  Talaria  hit 
something  a glancing  blow  on  the  port 
bow  that  made  her  stagger.  Helme 
stopped  his  engines  dead  for  the  pro- 
tection of  the  propeller  and  dropped  a 
boat  from  the  falls  by  the  run.  All  the 
boat’s  crew  found  was  a couple  of  bad- 
ly dented  plates  on  the  Talaria* s bow 
at  the  water  line  and  the  portion  of  a 
wrecked  vessel’s  side  sluicing  awash 
in  the  swell.  It  bore  the  sonorous  le- 
gend, Latour  d* Auvergne. 

“I’m  afraid  that  settles  it,”  said  Cap- 
tain Helme  soberly.  “I’m  afraid  the 
smash  did  for  both  of  them,  but  we’ll 
stand  by  till  daylight  and  make  sure  of 
it.  A calm  night  like  this,  too!  Ain’t 
it  pretty  tough?” 

Hours  later  a monstrous  flaming  sun 
came  out  of  a flaming  sea  to  show  the 
drifting  Talaria  surrounded  only  by 
splintered  wreckage,  all  that  remained 
of  the  French  bark  Latour  d* Auvergne. 

No  other  craft  showed  on  the  deso- 
late horizon,  not  even  wreckage  that 
looked  as  if  it  came  from  the  luckless 
Leiriathan. 

Captain  Helme  reluctantly  resumed 
his  voyage  to  the  blue  Mediterranean, 
and  the  disgruntled  wireless  operator 
swallowed  his  chagrin  and  clicked  off 
to  whom  it  might  concern,  for  the  Ta- 
laria was  now  beyond  direct  shore 
communication,  a harrowing  account 
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PRACTICAL  BOOKS!—, 


EXPERIMENTERS 
SAVE  MONEY!! 

Yon  Will  Need  It  About  CHRISTMAS. 

Use  transformers  instead  of  batteries. 

Full  directions  tor  making  a transformer  at  a 
small  cost,  that  will  save  its  cost  in  six  weeks;  just 
what  you  need. 

NEW  BOOK, 

HOW  TO  MAKE  A TRANSFORMER 

Illustrated. 

Price  25  cts.,  postpaid,  to  any  P.  O.  in  U.  S. 
Address: — 

ENIINEEIINI  EDUCATION  EXTENSION,  Uck  Oax  41,  Daatvir,  N.N. 


Toy 

Transformers^, 


DIAMOND 


Miniature 

Transformers 


TRANSFORMER  CO. 

315  SECOND  AVE. 

PITTSBURGH  ^ — 

110  Volts  to^*^^  PA.  Volts  to  6 

2-22  in  2 Volt  Stepsv^_^,,■,^  110  “ " 12 


•yaama  OulMlafl  fsr  Awatsorv 

Sr  ArlBur  2 WwL  fhla  beok  gtrm  a mural 
ileawlpflu  with  man?  Illustrations,  of  a 50-watt 
dyname  and  describes  Its  bnfldln*  la  detail,  tail- 
ing «f  the  tools  and  materials  raqulrad.  Price, 
pager.  Me;  eleth,  $1.00. 

■•M  ■alfsass  aatf  Ibiis  MasblMs 

tor  J.  K.  narinJar.  fedfcMpahls  to  all  whs 
Mn  to  arnomom  a mad*  alrthto  or  dying  saa- 
sMaa  Vivo  teldteg  plataa  of  working  drawings 
ass  given.  met  Most  containing  a different  slsed 
—m—  117  paom,  with  folding  plates.  $l.M. 

Wlrtas  a Hsmss 

Rr  Htotor t Pratt.  Otom  all  tafsrmatloa  noaded 
fir  too  snosMtol  wiring  of  a boost.  PHoa  25a. 

Nos  lav's  TtortMl  Cento?  Rssstot  Soak 

Mtod  to  OafdMr  D.  Htooax.  Most  eempieto 
bosk  of  i— Mb  ever  published.  giving  thsossads 
of  imfple  fto  tho  sisanfatitnrt  at  Talnablo  srtldss 
fto  amy  day  nss.  Mis  toswmto  of  ways  at 
meting  western,  dot  a eepy.  Oat  reeelyt  way  to 
nprth  many  tlaos  tot  valoo  of  tot  took  to  jra. 
tM  octavo  pasoa  PHoa  9S.M. 

KtostHs  Toy  ■•Has  dy—  BilMlik  aad 
Osstris  Mar  OaMrwRflM 
tor  twaL  too  do,  lfcfc  wort  treats  ef  the  making 
at  taM  of  olootrloal  toys,  electrical  appantua, 
mama,  dynamos,  aad  instmaionto  in  general.  and 
m bdnfli  to  mIm  wtthla  o>*  loaoh  of  yeans 
sad  aid  too  meaufaotare  of  — mtno  aad  useful 
OtootHoal  stoHamwa  115  pagan,  Priss  fl.M. 


bM  V O'Oeaer  Beene.  Ms  otteet  of 
~BiPWiHly  BmnlHed**  Is  to  aasto  this  suMeel 
■a  plate  so  poadblo  sad  to  Show  what  tho  mod* 
«ra  amawtos  of  HootrlHty  to.  PHoa  SI.M. 

Aar  of  too  atovt  tosksssat  prepaid  sa  rooslpt  of 

MHEIN  PUBLISHING  CD. 
oi  nun  it.,  an  mi 


Add  5000  Meters  To  Your  Wave  Length 

Loading  Inductance  coil.  simply  hookup  between  aerial  and 
tuner,  and  the  average  receiving  station  can  tune  up  to  5200 
meters.  Consists  of  six  distinct  colls  wound  with  No.  24 
copper  wire  to  insure  low  rodstanoe,  and  Is  regulated  by  six 
point  switch.  In  polished  oak  case  with  nlckled  switch  and 
binding  posts,  $2.50.  Postpaid,  $2.65. 

ROBERTS  B.  J.  BROWN,  228  79tH  St,  Brooklyn,  N.  Y. 
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.earn  Wireless,  Railroad,  and  commercial  telegraphy;  classes 
ay  and  evening;  latest  wireless  apparatus  used;  pupils  receive 
nrcicw  iuwwo  in m nuv*  hn  j 

Vrlte  or  call  for  descriptive  matter,  terms  and  bulletin 
;(ving  positions  held  by  our  graduates. 

The  PAINE  Uptown  BUSINESS  SCHOOL 
lox  A’*  1931  Broadway,  near  65th  St.,  New  York  City 


It  is  important  that  all 
interacted  in  wiraleac 
should  join  the  Wireless 
Association  of  America, 
which  was  founded  solely 
to  advance  wireless.  This 
organization  is  not  in  any 
sense  a money  making 
proposition,  as  we  are  all 
interested  in  wireless  and 
the  strengthening  of  this  association  will  be 
helpful  and  beneficial  to  all.  This  Association 
already  has  over  88,800  members,  and  is  the 
largest  Wireless  Association  in  the  world. 
There  are  no  dues  to  be  paid,  and  we  would 
suggest  that  you  write  to-day  for  full  par- 
ticulars. 

Wireless  Association  of  America 
231  FULTON  STREET 
New  York  City 


HOUSE  OP  SLBCTRICAL  NOVELTIES 
Famous  “FRANCO” 
Flashlights,  Batteries 
and  Miniature  Lamps 


The  abovo  Illustrates  our  Pistol  Flash- 
Light— A Favorite 

Complete  with  Tungsten  £ f K A 
Lamp  and  Battery  . . 

AT  YOUR  DEALERS 

Interstate  Electric  Niwlty  Ca. 


JToso  Fork 
S Perh  ?Ism 


OMssm 
SOS  S.  St*  A.% 


111  JTom  Jfialfimry  , 
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of  the  tragedy,  in  which  the  redoubt- 
able wireless  operator  of  the  good  ship 
Talaria  played  no  unimportant  part. 

Three  days  later  the  steamer,  buf- 
feted now  by  a stiff  chop  that  matched 
the  gray  of  a steely  sky,  doffed  its 
white  caps  airily  to  a rollicking  south- 
easter and  promised  other  forms  of  en- 
tertainment, overtook  a plodding 
white-funneled  steamer,  smacking 
through  the  pother  broad  off  to  the 
northward.  Helnie  hauled  up  gradu- 
ally and  for  a while  the  two  fought  for 
their  easting  side,  by  side,  in  mute  so- 
ciability. 

Wireless  Operator  Frederick  Ayre, 
wet  with  flying  spume,  white  of  face 
and  shaky  of  limb,  climbed  the  bridge 
to  where  Captain  Helme  reigned  in  yel- 
low oilskins  and  sou’wester,  braced 
sharply  against  the  gale. 

“That  fellows”  he  gasped,  waving  an 
arm  at  the  floundering  steamer  off  to 
port,  “says  he’s  the  Leviathan!  I half 
believe  he’s  the  Flying  Dutchman. 

“Ay  tank  she  bane  one  der  Leviath- 
an's sister  ships,  sir,”  volunteered  the 
muffled  quartermaster  at  the  wheel. 
“Dey  all  got  white  stacks,  ya.” 

“Tell  him,”  said  the  captain  sternly 
— he  had  been  an  old  windjammer — 
“tell  him  that  a man  who  would  joke 
on  such  a subject  ought  to  be  strung 
up  to  the  yard-arm — or  the  steam- 
pipe  !” 

And  the  outraged  Talaria , scorning 
further  common  courtesy  of  the  high 
seas,  forged  grimly  ahead  of  the  ill- 
timed  jester.  As  inky  night  fell  his 
low-lying  smoke  was  only  a smudge  on 
the  leaden  sky  astern. 

While  the  storm-swept  Talaria . listed 
heavily  to  starboard  by  a rampaging 
coal  cargo  and  shorn  of  deck  fittings 
from  stem  to  stern,  was  recuperating  a 
week  later  in  the  shadow  of  frowning 
Gibraltar,  there  entered  the  roadstead 
a white-funneled  steamer  whose  ellip- 
tical stern,  as  she  anchored  near  by, 
showed  the  words  “Leviathan,  of  West 
Hartelpool.” 

Captain  Helme  called  away  his  boat, 
silently  beckoned  Wireless  Operator 
Ayre  to  follow,  and  the  two  were  pulled 
across  the  quiet  water  to  the  new- 
comer. 

She,  too,  had  seen  rough  weather, 
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THE  BEST'  EVENING  COURSE  IN  WIRELESS  IN  NEW  YORK 

If  you  lire  nearby  and  with  to  hold  your  present  position,  while  studying  at  night  Complete 
equipment — twelve  instructors. 

Prepare  for  a government  license — under  s Marconi  Engineer 
Dujr  Courses  iu  Operating  and  Construction 
Eveningr  Courses  in  Engineering,  Operating?*  and  Drafting? 

Spanish  for  Operators 
New  class  in  Engineering  starts  soon. 

Y.  M.  C.  4.  TELEGRAPH  SCHOOL.  140  Cant  86th  S«.,  Nsw  York 


TELEGRAPHY  TAUGHT 

IN  TUB  SHORTEST 

POSSIBLE  TIME 


The  Omnigraph  Automatic  Transmitter  combined 
with  standard  key  and  sounder.  Sends  your  tele- 
graph tnesaages  at  any  speed  just  as  an  expert  oper- 
ator would.  Pive  styles  $9  up.  Circular  free. 

tsunpk  iff.  fr,  39#  CmUmA  SL,  New  Yst 


LEARN 


WIRELESS 

TELEGRAPHY 


The  demand  for  competent  men  is  increas- 
ing daily  in  the  wireless  field.  We  pre- 
pare students  to  take  the  government  ex- 
amination in  the  shortest  possible  time. 
Our  students  are  with  the  Telefunken  and 
Mprconi  Wireless  Companies.  Call  or 
write  at  your  earliest  convenience  for  cir- 
cular. 

DAY  AND  FA' USING  CLASSES 

BARRETT’S  WIRELESS  SCHOOL 

344  E.  152nd  St.  New  York  City 


SEE  THE 


Our  Operators  ar#  wlthjtha 

MARCONI  WIRELESS  COMPANY 
UNITED  FRUIT  COMPANY 
U.  S.  GOVERNMENT 

Wireless,  Railroad  and  Commer- 
cial telegraphy.  Day  and  Even- 
ing. Low  monthly  rates. 

PMUIElPm  SCHOOL  OF  WIRELESS  TELEIIAPNY. 

im  non.  parkway  mum 
■Ml  ad  DEMY  STREETS  PIILABEIPIIA.  PI 


Daw  CIaaIvIaUh  with  TB  illustrations  for  mak- 
DO  J CIOO IV  lUlall  ing  Batteries.  Dynamo*.  Me  ton. 
A Telegraph  apparatus.  Telephone.  Lights.  Bell*,  Alarm*.  Coils. 

* 1 I ’‘Wireless”  Current Rsrerser,  Electric  Engine,  Etc.  By  Elec- 

VkaltqMrti  so  that  anyone  can  understand  It.  With  Cat.  All  10c  Pod. 

i.  G.  Dm*  m a P— ft  era  8L,  D«pL  48,  OhlMge.  llh. 


EARN  TELEGRAPH^ 

Barm  er  Wlrdma.  Also  superior  •Utlra^A  i 
agency  coune.  Splendid  spportunltlat.  Do-  ^MJ 
and  greater  than  aupplj.  Oraduataa  —olsUdL^B 
e own  and  aaeludvdj  ooeupy  two  largo  aaodmu 
buildings  oquippod  with  K.  K.  and  Waatam  Uiha 
Irss  and  oomplsta  98, 000 Maroon!  Wirslass  Station.  Old- 
and  largest  school — sst.  B ysars.  Investment  |H  000. 
dorsad  by  Railroad.  Wlrslsss  and  Wsstsrn  Union  OtfW 
slals.  Ei perl  practical  teachers.  Living  expenses  may  be 
Tuition  low  Easy  payment*.  Catalogs  Free.  ■ 

lafp's  Tilspipi UMviy  i Viratas  tadMi 

7tb  Street  Valparaiso,  led. 


LEARN  TELEGRAPHY  FREE 

We  teach  you  by  mall.  Wireless.  Commercial  and  Railroad 
Telegraphy.  Our  course  costs  you  nothing. 

Write  to-day  fer  free  booklet  containing  full  details. 

BROOKLYN  TELEdRAPH  SCHOOL 
W.  II.  Telegraph  B’ld'g.  313  Fulton  St..  Brooklyn,  N.  Y 
Largest  Telegraph  School  In  the  U.  S. 


Be  a Telegraph  Operator 

New  method.  Home  Instruction.  Posj-  ^ i 

tions  now  open.  Big  salaries.  Com- 

plete  Students  outfit  and  lessons  eent/rgMM 

on  TEN  DAYS  FREE  / LI 

TRIAL.  Write  today  Q ^ . 1 

for  FUGS ^BOOK  and 

Mutual  Telegraph  School  |5|  Dwight  Bldg.,  Kama*  City.  Mo. 
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Have  you  a sign  Uk«  this  on  your  door? 


im. HP 


Bill  Olfl 


Th«  chances  1 


that 


the  bell  b O JC.(  hot  you  are  simply  ip  l T%J  j 
haring  BATTERY  TROUBLE- * 

A Viking 
Bell  Ringer 

installed  in  place  of 
your  batteries  will  do 


trou 


ty  with  your  bell 

ibles  for  ALL  TIME. 


IT  USTS  mnEL-Nl 
Mitaf  pirtt  MS  ti  m 

Mt  Aak  your  dealer 
about  it. 

GET  A VIKING  TOY  TRANSFORMER 

Vlldng  Electric  Company,  Inc. 
■ — Ja  iso 

^lN<y>C  Chamber* 

tDQy  ,tr*#t 

v ^ New  Yort  Hf. 


K.&D.  Measuring  Instruments 

VittMta,  N«.  22, Aunt*  Hi.  20,  Pries,  $100 


Our  measuring  instruments  are  inexpensive  but 
well  made  and  designed  for  practical  work. 

For  sale  by  all  dealers,  or  will  be  sent  express 
prepaid  upon  receipt  of  $2.25.  Send  for  our  cata- 
log No.  9-A.  of  high  grade  battery  motors  and 
dynamos.  All  dealers  should  write  for  cata- 
log and  prices  of  our  line. 

KENDRICK  & DAVIS  CO. 

Manufacturers 

Lebanon  New  Hampshire 


and  Captain  Helme  doubted  that  they 
would  still  be  in  the  mood  for  pleasant- 
ries. Freddy  ventured  to  assert  that 
he  didn’t  consider  the  Leviathan* s wire- 
less operator’s  position  worth  a hurrah 
in  Halifax  after  such  shameless  trifling 
with  the  responsibilities  of  his  office. 

Then  they  scrambled  up  a Jacob’s 
ladder  dropped  over  the  stranger’s 
bleak  side.  The  Talarias  skipper 
climbed  the  bridge  to  where  a bedrag- 
gled brother  captain  leaned  wearily  on 
the  pipe  rail  and  dug  flaked  salt  from 
his  eyes. 

“I  suppose  you  got  my  message  a 
few  days  ago,”  began  Captain  Helme 
crisply.  “Now  before  I report  you  I 
want  to  know  what  in  Sam  Hill  you 
mean  by  all  this  tomfoolery !” 

“And  before  I kick  you  down  stairs, 

I want  to  know  if  you  realize  whose 
bridge  you’re  on !”  said  the  other,  rising 
nobly  to  the  occasion. 

“What  was  your  idea  in  reporting 
yourself  sinking  after  collision  with  a 
derelict?”  demanded  Helme,  restrain- 
ing himself  with  difficulty. 

“Report  myself  sinking?”  repeated 
the  other  blankly.  “Sparks,  come 
here!”  he  called  to  his  wireless  man. 
“These  gentlemen  of  the  Talaria  have 
had  a hard  passage  across,  and  as  you 
suspected  are  a little  queer  in  the  upper 
story.  Still,  it  wouldn’t  be  hospitable 
not  to  humor  them.  Show  them  your 
duplicate  copy  of  our  report  of  the  dere- 
lict Frenchman  incident.” 

The  Leviathan’s  wireless  operator 
obediently  went  aft  to  his  house,  while 
Captain  Helme  looked  queerly  at  his 
fidgeting  subordinate.  Then  Sparks 
thrust  the  yellow  slip  into  his  com- 
mander’s hand,  and  the  latter  presented 
it  stiffly  to  Helme.  Freddy  read  over 
the  skipper’s  shoulder : 

“S.  S.  Leviathan , Port  Tampa  for 
Genoa,  N.  Lat.  40  degrees  21  minutes, 
W.  Long.  49  degrees  6 minutes,  5 P.  M. 
Thursday  fell  in  with  derelict  French 
bark  Latour  d* Auvergne.  Am  sinking 
her  with  dynamite  as  she  is  a menace 
to  navigation.” 

“I’m  sick  of  this  job,  anyway! 
Here’s  where  I pull  my  freight,”  said 
Wireless  Operator  Frederick  Ayre,  an- 
ticipating his  superior  officer  by  some- 
thing like  two  and  a quarter  seconds. 
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LEIMAN  BROS. 

k SAND  EX 
[I  BLASTS  1 


Hose 

Type 

Holds  enough 
•and  for 
several  hours 
operation. 


Used  for  frosting  metals  and  glass,  putting  designs  and  lettering  on  bottles,  cleaning 
laboratory  utensils  of  rust,  cleaning  molding  sand  off  castings  and  patterns. 


LEIMAN  BROS. 

BLOWERS 


ROTARY  POSITIVE 

VACUUM 


PUMPS 


1 to  20  inches  Vacuum. 

I os.  to  IO  lbs.  pressure* 


Take  up  tbolr  own  wear.  wremeaview  1 to  20  inches  Vacuum. 
Can't  get  out  of  order.  1 os.  to  IO  lbs.  pressure* 

WHERE  TO  BUY  THEM: 

Callfera  1* — Lot  Aapelet,  Sknlth- Booth- Usher  Co.;  EL  W.  Reynolds  Oo. ; Saa  Fraaoisee.  SL  Johnson  Oo. ; 

R.  ft  L Myers  Co.;  Sacramento,  Scott,  Lyman  ft  Stack;  Saa  Diego*  Hazard,  Gould  ft  Co.  Colorado— Denver, 
Denver  Fireclay  Co.;  Mine  ft  Smelter  Sup.  Co.;  Kettering  Mercantile  Co.;  Scott  Sup.  ft  Tool  Co.  Connectlout — Hartford, 
Fairbanks  Co.  Illinois— Chief*.  Manufacturers  Sales  Co.;  Machinists  Sup.  Co.;  Willis  C'.  Saul  re  ft  Co.;  Swartchild  ft  Oo.; 
By.  Paulson  ft  Co.  ladlaaa— ladlaaasells,  Yonnecut  Machy.  Co.;  Aadorsoa,  Webb-Baxter  Co.  Iowa— Dot  Mel  ass,  Iowa 
Machy.  ft  Sup.  Co.  Ksatuelty — Wlashsstsr,  Chas.  Hasan.  Louisiana— Nsw  Orleans,  Fairbanks  Ox  garylMd — Baltimore, 
Fairbanks  Co.;  National  Vac.  Sales  Co.  Meaaaetausetta— Boston,  Crowther  ft  Co.;  Holt,  Shattuck  ft  Co.;  Taylor  Machy. 
Ch;  Fairbanks  Co.;  Hill.  Clarke  ft  Co.  Mlehisaa— Detroit  Chas.  A.  Stronger  CO.;  Mlehlian  City,  Michigan  City  Hdw. 
Co.  Minnesota — Minneapolis,  Harris  Machy.  Co.;  Northern  Machy.  Co.  Missouri — St  Louis,  Oulcord-Wrigfat  Machy. 
Co. ; W.  C.  Johnson  ft  Sons;  B.  W.  Kemper  Sup.  Co.  New  Jersey — Newark,  American  OH  ft  Sup.  Co.; 

Ludlow  ft  Squire;  Paterson,  Fairbanks  Cb.  Nebraska — Wahoo,  F.  Herrick.  Nsw  York — Albany,  Fairbanks  Co.; 

Battle*  Beals  ft  Co.;  J.  L.  Osgood;  Root,  Neal  ft  Co.;  Jos.  Strauss  ft  Co.;  Fairbanks  ft  Co.;  King  ft  Elsele;  Syracuse, 
Fairbanks  Co.  Ohio— Cincinnati,  Thoms  Bros.  CO. ; B.  ft  J.  Swlgart  Co.;  E.  A.  Kinney  Co.;  Wm.  T.  Johnson  Cb.  Clovs* 
lead.  Strong,  Carlisle  ft  Hammond  Co.;  W.  M.  Patterson  Sup.  Co.;  Cleveland  Tool  ft  Sup.  ,Cb.  Columbus,  C.  ft  I. 
Marshall.  Toledo,  Cbghlln  Machy.  ft  Sup.  Co.;  Ashtabula.  Micbell  Hdw.  Cb. ; Junetlen  City,  W.  H.  Geddes.  Oregon— 
Psrtlaad,  Portland  Machy.  Co.;  Zimmerman,  Walla,  Brown  Co.  Poensylvanla— Philadelphia,  R.  L.  Latimer  Co;  Fairbanks 
Ca  Serentee,  Bitten  bender  Co.  Erie.  Baird  Machy.  Co.;  Pittsburg,  Baird  Machy.  Cb.  Rhode  Island— Provides  os, 
Brownell  Machy.  Cb. ; Eddy  Machy.  Oo. ; Fairbanks  Co. ; Westmacott  Gas  Furnace  Co.  Texas— El  Paso.  Mine  ft  Smelter  Sup. 
fo;  Krakauer.  Zork  ft  Moye.  Utah— Salt  Lake  Clip,  Mine  ft  Smelter  Sup.  Ca  Washington,  D.  C.,  Fairbanks  Ca 
Waablnstee— Seattle,  Hallldle  Machy.  Cb. 

Australia—  Melbeurae.  Eckersley  ft  Sons.  Sydney.  Eckereley  ft  Sons;  American  Trading  Co.  Austria — Visa  as.  White, 
Child  ft  Beney.  Argsatlna— Buenos  Airss,  American  Trading  Oo.  Belgium— Ghent  White.  Child  ft  Beney,  Ltd. 
Brazil— Rie  do  Janeiro.  American  Trading  CO.  British  I sits — Sheffield,  Thomas  Ashton,  Ltd.  Canada — Vaaeouvsr,  B.  C., 
A R.  Williams  Machy  Ca  Winnipeg,  A.  R.  Williams  Machy.  Co.  St  Johns,  N.  B.,  A.  B.  Williams  Machy.  Ca  .Montreal, 
Canada  Machy.  Agency;  Williams  ft  Wilson;  International  Agency;  G.  J.  Lunn  ft  Co. ; A.  R.  Williams  Machy.  Ca 
Torso ta  A.  R.  Williams  Machy.  Co.;  E.  ft  A.  Gunther  Co.  China — Shanghai,  Schuchardt  ft  Schutte;  American  Trading 
Ca  Cuba— Havana,  American  Trading  Co.  Denmark— Copenhagen,  Schuchardt  ft  Schutte.  France—  Paris,  G.  Raflnesque; 
Fairbanks  Co.;  Ullo*  White,  Child  ft  Beney.  Germany— Hamburg,  American  Trading  Ca;  F'sJrtyanks  Ca 

Chariettenhurg.  Victor  Curstadt;  Berlin,  Schuchardt  ft  Schutte.  Italy— Milan,  White.  Child  ft  Beney.  Japan— Yokohama, 
American  Trading  Cb.  Kobe,  American  Trading  Ca;  Tokia,  Schuchardt  ft  Schutte;  American  Trading  Co.  Mexico— 
Mexico  City,  Mine  ft  Smelter  Supply  Co.  Nsw  Zealand— Stratford.  B.  Harknese.  Philippines— Manila,  American  Trading 
Cb.  Russia—  Meaeow,  White,  Child  ft  Beney.  Sweden— Stockholm,  Schuchardt  ft  Schutte.  Transvaal— Johannesburg. 
Bartle  ft  Cb..  Ltd. 
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62  John  Street,  NEW  YORK 


NEWARK  ELECTRICAL  SUPPLY  CO. 

We  sell  EVERYTHING  ELECTRICAL 

Our  Wireless  Manual  and  Electrical  Material  Catalog  GRATIS 

Write  for  It 

281  MARKET  ST.,  NEWARK,  N.  J. 


If  You  Will  Take  Advantage  of  This  Right  Away 

lm  mito Um  a tending  GAS  KNULGY,  which  Is  tho  Italia*  tsd  ■ nr  Mint  far  Mwos 


wm*wi««  If  fM  SBgiBII,  m«  «««  , ww  win  ■■  ■»  /via  ii«s  • ot*7  *1  nvv  iv  am  HM 

Install  Gasoline  Engine*.**  GAS  INktGY  seven  tin  Stationary,  Portable,  AitonoUk, 
Marina,  Aeronantia,  and  Prodnoor  Soldo  in  o way  that  no  othor  payor  dooo.  Jn*  toad  Me. 
in  pmlj^sMmrroMy  ^wl^wo^will  enter  your  gnhooriptioa  for  o yoor  and  nanll  yon  gradfe 

mm  GAS  ENERGY  CO.,  22  Mmg^st,  new  york  city 


GAS  tNIBGY,  which  to  <h*  UnltoW  tmd  ■ i n rfm  far  *M 
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Modern  Credit  Methods 

I A New  Book 

BY  F.  PALflER  CHURCH 

Super! ntenden t of  the  Credit  Clearing  House  with  Headquarters  at  Cleveland,  Ohio 

This  new  book  by  Mr.  Church  is  probably  about  the  best  one  dealing  with  the 
subject  “Credits”  ever  offered  the  public. 

It  is  a certainty  that  there  is  no  man  better  fitted  than  Mr.  Church  to  write  a 
book  on  “Credits.”  For  years  he  has  had  a national  reputation  among  credit  men 
from  coast  to  coast  for  his  remarkable  ability  to  supply  the  proper  solution  for  the 
most  difficult  credit  problem.  No  better  evidence  of  Mr.  Church’s  ability  as  one 
of  the  foremost  authorities  on  credits  is  needed  than  the  fact  that  he  is  in  constant 
demand  as  a speaker  before  local  credit  men’s  associations  throughout  the  country. 

Mr.  Church  is  a frequent  contributor  to  Modern  Methods  and  conducts  a 

CREDIT  QUESTIONS  AND  ANSWERS  department  in  that  magazine, 
wherein  he  answers  questions  from  readers  pertaining  to  credits. 

For  $2  00  we  senc*  you  Modern  Methods  monthly  for  one  year  and  a copy  of  Mr. 

Church’s  book,  Modern  Credit  Methods,  postage  prepaid,  immediately  on 
receipt  of  your  remittance.  Every  man  in  business  needs  this  book.  Address, 

MQdern  Methods  Publishing  Company 

tOO  R.  & B.  Building,  Detroit,  nich. 


A Specialist  is  Always  Well  Paid 

If  th.r.  ( c 9 n>wl  1.1.  \ 1 ' _ . 


especially  if  there  is  a good  demand  for  his  services.  We  turn  out  specialists  for  a new 
unlimited  field.  We  prepare  men  to  handle  collections  and  credits— we  practically  set  you 
up  in  business  for  yourself.  Our  methods  are  exclusive,  our  systems  peculiar  to  our  work 
and  results  are  certain. 

CAN  YOU  DO  WHAT  3500  OTHERS  HAVE  DONE?  Over  3500  men  in 

every  walk  of  life  have  completed  our  instructions  at  home,  many  of  them  in  spare  time. 
These  ha»e  established  themselves  in  a permanent,  growing  and  highly  profitable  business 
—and  there  are  more  following  in  their  footsteps.  C-m  YOU  do  what  the  3500  have  done? 

CAN  YOU  SUCCEED  WITH  OVER  3500  HELPERS? 

Not  °nly  arc  WE  back  of  you  but  you  will  have  also  the  co-oper- 
B m »H°n  of  the  entire  system— over  3500  trained  and  practical  assistants 

to  cover  the  entire  country— over  3*00  sources  from  which  to  draw 
V * mUl  new  business  in  ycur  territory.  THE  CO-OPERATIVE  BUREAU 
is  a very  fitting  name  lor  this  organization.  You  become  a mera- 
JkY*3^B  ber  without  charge  when  you  finish  the  course. 

THIS  COUPON  will  bring  you  the  synopsis  of  the  entire  course 
— "'ll  bring  you  a wealth  ol  evidence,  facts  and  figures — our 
ABSOLUTE  Gl  ARAN!  EE  is  on  tile  with  every  publisher  carry- 
‘ in*T  OIJr  advertisements.  Use  the  coupon,  th.d’s  what  it’s  here 

[*!.''•*  *B  tur»  hut  be  sure  ami  mail  it  \ ronipth  — t.  d i\  is  a good  time. 


C.  D.  West,  St.  Louis,  Mo.  s “I  earned  net  profit 
$170.00  the  first  month.  Next  seven  months,  average 
net  monthly  profit,  $342.00.*’ 

A.  P.  Hyde,  South  Iladley  Falls,  Mass.:  **My 

commissions,  spare  time  only,  for  four  consecutive 
weeks,  as  follows:  $31.  $54,  $78,  $100.  Will  devote 
all  my  time  to  collections.” 

H.  A.  Murphy.  Youngstown,  O. : Commissions 

for  March.  $348.02;  April.  $430.48  ; May.$439.72  June. 
484.58.  Expect  to  double  business  within  next  three 
months.” 


W.  A.  S BUYER 
President 


AMERICAN  COLLECTION  SERVICE 
595  State  St.  Detroit,  Mich. 


Coupon,  Cut  or  Tear  Off  and  Mail  Today 

W.  A.  Shryer,  Pres.  American  Collection  Service, 
595  State  St.,  Detroit.  Mich. — Please  mail  without 
cost  or  obligation  to  me,  the  full  synopsis  of  your 
course;  and  pointers  on  the  Collection  Business. 

Name 
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WIRELESS  TELEGRAPHY  IN 
JAPAN 


( Continued  from  page  86) 

use ; but  the  new  system  invented  for  the 
Navy,  known  now  as  the  Kaigun-sho, 
enables  the  fleet  to  preserve  absolute  se- 
crecy as  to  position  and  message,  and  is 
believed  to  be  more  scientifically  perfect 
than  that  used  by  any  other  of  (the 
world’s  navies.  This  secret  system, 
which  owes  its  existence  and  efficiency 
largely  to  Professor  Kimura,  was  used 
oy  the  Japanese  navy  with  telling  effect 
during  the  war  with  Russia. 

In  Japan  up  to  the  year  1900  the  long- 
est distance  between  points  of  communi- 
cation by  wireless  was  about  ten  miles, 
the  most  satisfactory  experiments  having 
taken  place  between  Shimosa  and  Kazu- 
sa.  Soon,  however,  messages  began  to 
be  exchanged  between  Kazusa  and  Saga- 
mi,  a distance  of  29  miles.  And  so,  when 
in  1904  the  Teishin-sho  system  was  per- 
fected and  a patent  taken  out,  Japan  was 
ready  for  participation  in  the  Interna- 
tional Congress  of  ^wireless  telegraph 
experts.  The  great  conference  met  at 
Berlin  in  1906,  and  Dr.  Asano,  was  sent 
to  represent  Japan.  The  distinguished 
inventor  learned  a great  deal  about  Eu- 
ropean methods  and  systems,  which  he 
put  to  good  use  after  his  return  home.  It 
was  at  this  time  that  Japan  became  a 
member  of  the  International  Wireless 
Union;  and  later  on,  in  1908,  Japan  ac- 
cepted an  agreement  on  the  basis  of  the 
International  Radio-telegraph  Conven- 
tion of  Berlin,  whereby  she  joined  the 
convention  to  co-operate  in  a world  sys- 
tem and  service  by  wireless. 

To  meet  the  convenience  of  shipping, 
a wireless  station  was  set  up  at  Choshi ; 
and  the  number  of  stations  has  since  in- 
creased to  seven,  namely:  Shio-misaki  in 
Kii;  Ose-saki  in  Hizen;  Tsunoshima  in 
Nagato;  Ochiishi  in  Nemuro,  Hokkai- 
do; Fukkikaku  in  Formosa;  Dairen  in 
Manchuria,  as  well  as  that  already  named 
at  Choshi  in  Shimosa.  The  latter,  like 
the  others,  is  a modem  plant  of  the  latest 
equipment,  having  a tower  with  an  ele- 
vation of  232  feet  and  is  said  to  be  capa- 
ble of  sending  electric  waves  over  a dis- 
tance of  500  miles  by  day  and  over  2,000 
by  night.  The  Ochiishi  station  has  the 
same  sending  power,  but  the  tower  is  not 
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Tn  Can  Vny  tki  Tm  ar 
Pitch  of  Yon*  Spark 

at  will  by  using  the 

BARNES  VARIABLE 
SPEED  A.C.  MOTOR 

on  your  revolving  spark  gap. 

Made  in  two  sixes  suitable  for  direct  con- 
nection te  any  gap  from  fi  K.W.  to  6 K.W., 
or  larger,  and  in- 
stantly variable  in 
«eed  from  1,000 
to  7,000  revolu- 
tions per  minute 
without  the  use 
of  external  resis- 
tance or  other 
regulating  devices. 
Absolutely  reliable 
and  positively 
non-beating.  High 
efficiency  at  aU 
speeds. 

The  Barnes  Mo- 
tor is  indispensable  to  Dentists,  Jewelers*  Tool- 
maker^  and  all  whe  require  a reliable  source 
of  power  at  variable  speed  on  A.  C and  D.  C. 
circuits. 

For  the  Motion  Picture  Machine,  the  1 
is  an  acquisition.  The  simplicity  of  the 
trol  to  invaluable  under  such  dreumsta 
Lst  ns  send  you  free  catalog. 

BARNES  MFG.  CO. 

777  Belmont  Street.  BU8QUHHANNA..  PA. 


BOY  ELECTRICS 

The  KNAPP  LEADER— The  Best 


Many  other  motors  at  all  prices. 

Live  dealers  everywhere. 

Order  direct  or  ask  your  dealer  to  show  you 
the  Knapp  line  and  insist  on  getting  Knspp  goods. 

Dealers  not  already  handling  the  Knapp  line 
should  ssk  for  prices. 

Catalogue  illustrating  full  line  of  dynamos, 
motors  and  electrical  novelties  free  on  request. 

81?  Vnt  flit  St 

KV  TIM 


Kupp  Electric  ft  Novilty  Cl. 


WE  CARRY  A STOCK  OF 

KNAPP  GOODS 

LKVV  KLEOTRIC  CO. 
1 Market  Stmt  Son  Fi 
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“THE  AUDION  DETECTOR “ 

Licensed  for  private,  amateur  or  experimental 
use  jni^y*  The  on^y  Audion  Detector  manufac- 
tured for  the  use  of  amateurs  under  the  protection 
of  the  De  Forest  patents. 


Type  R J 4 Audion  Detector  illustrated  above 
is  operated  by  heated  gases,  employs  a local  bat- 
tery and  is  complete  with  switches,  batteries, 
rheostat  and  necessary  connection.  It  is  fully  pro- 
tected by  U.  S.  Patents  Nos.  979275,  879532  and 
others  granted  to  Dr.  Lee  de  Forest  and  held  by 
THE  RADIO  TELEPHONE  COMPANY 

It  is  pronounced  bv  experts  to  be  the  very 
best  Detector  obtainable  anywhere. 

Renewal  Audion  bulbs  may  be  secured,  in  ex- 
change for  old  or  broken  ones,  for  $3.50  and 
$5.00  each.  All  bulbs  are  tested  before  ship- 
ment. but  the  “X”  grade,  or  $5.00  bulbs  are 
f£*ted  for  the  maximum  possible  sensitiveness. 
With  the  Audion  you  can  easily  increase  your 
range  from  60  to  100  per  cent. 

ORDER  ONE  TODAY. 

The  Radio  Telephone  Co.  will  take  all  necessary 
step*  to  protect  its  rights  under  Dr.  Lee  de 
Forest  s patents. 

THE  RADIO  TELEPHONE  CB„  389  Breafrav.  Niw  Yirfc 


something  to  you  when  you  havo  n copy  of  Edelmnn’s 
Experimental  Wireless  Stations."  It  clears  up  this  mystery 
about  resonance  and  tuning,  quenched  gaps,  interference  pre- 
renters.  "how  big  shall  I make  it  and  how  far  can  I send." 
Endorsed  by  U.  S.  Radio  Inspectors.  The  new 

1914  Edition  of 
“EXPERIMENTAL 
WIRELESS  STATIONS” 


Jt?0 


By  P.  E.  Edelman 


has  been  thoroughly  revised,  is 
right  up  to  date,  tells  every- 
thing you  want  A ^ 

to  know  ami  tells  gQ 

it  so  you  can  un-  ^ M 
demand.  Print-  ■ _ . , . 

ing  and  binding  I POltpilB 

are  of  the  same  I 

high  quality  as  ™ Order  Now 

the  original  $2.00  edition.  Of 
course  you  can  afford  It.  Guar- 
anteed  satisfactory.  The  one 
best  buy.  Get  It  now-. 

Send  10c.  for  copy  of  "How 
To  Make  and  Use  a Wireless 
station  at  Small  Cost." 

Philip  E.  Edelman 

^ 2432  Lyndale  South 

(224  pp.  Illustrated)  Minneapolis.  Minn. 


ti 


EXPERIMENTS 


M 


* 


By  PHILIP  E.  EDELMAN  ( ia  preparation ) 

IWalt  for  this  new  original  book  of  experiments  in  Elec 
friedty.  Wireless,  High  Frequency.  Chemistry,  Physics  li 
fact  everything  dear  to  the  heart  of  the  home  expert' 
m enter.  Advance  orders  will  be  received  now  at  only  $] 
postpaid,  but  this  offer  is  not  good  after  publication.  Gel 
busy!  Order  now. 

PHILIP  E.  EDELMAN  . . Minneapolis  Mine 


more  than  222  feet  high.  These  are  the 
two  most  important  stations  along  the 
Pacific  coast  at  present.  The  Formosa 
station  is  equally  well  equipped,  having 
a tower  of  234  feet  in  height.  The  Dai- 
ren station  has  a still  higher  aerial.  Near- 
ly all  Japanese  trans-Pacific  liners  are 
now  fully  equipped  with  wireless  tele- 
graphic apparatus,  and  many  of  the  betr 
ter  class  of  coasting  steamers  are  fitted 
with  radio  sets. 

In  the  matter  of  wireless  telephony 
Japan  has  made  great  strides.  Her  in- 
ventions in  this  respect  are  thought  by 
those  who  have  examined  them,  to  be  the 
best  yet  produced.  After  returning  from 
the  Berlin  Conference  in  1907  Dr.  Asano 
was  fully  convinced  as  to  the  possibilities 
cf  wireless  telephony;  and  he  at  once 
commenced  investigations  and  experi- 
ments. Another  noted  expert  in  the  De- 
partment of  Communications,  Mr.  Uichi 
Torikata,  was  equally  interested  in  the 
future  of  the  science.  These  two  men 
devoted  many  years  to  the  development 
of  wireless  telephony  with  the  result  that 
to-day  there  are  several  radio-telephone 
stations  for  the  use  of  ships  actually  in 
course  of  erection  at  Yokohama  and 
Kobe,  where  experiments  have  already 
proved  the  possibility  of  wireless  tele- 
phone communication  between  ships  and 
stations  on  shore. 

An  American  radio  engineer  states  that 
while  in  Yokohama  he  had  the  privilege 
of  listening  to  one  of  the  Japanese  wire- 
less telephones.  At  the  present  time  the 
Japanese  are  experimenting  with  a sys- 
tem which  they  call  their  own,  but  in  the 
opinion  of  this  engineer  it  is  only  a mod- 
ification of  the  quenched  gap.  One  or 
two  of  the  Japanese  stations  are  said  to 
carry  pretty  good,  but  most  of  them  only 
jam  each  other.  The  Japanese  operators 
use  a code  entirely  of  their  dwn,  pecu- 
liarly adapted  to  their  own  language. 
Their  tuning  is  said  to  be  more  or  less 
wild  and  broad  and  their  sparks  are 
never  clear  and  musical  as  in  the  Euro- 
pean and  American  systems.  However, 
it  is  but  fair  to  state  that  the  Japanese 
have  undertaken  the  study  of  wireless 
telegraphy  within  recent  years  and  it  is 
only  a matter  of  time  when  they  shall  be 
as  highly  successful  in  this  branch  of  sci- 
ence as  they  are  with  all  others  they  are 
engaged  in. 
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WIRELESS  KEY 

An  entirely  new  departure  in 
Wireless  Key  building.  A dit- 
tlnet  "Electro”  advance. 

Ready  December  20th. 


B Vir **  \ Our  key  will  posi- 

■ _ . tivoly  not  heat  up 

■ even  amperes 

are  used  for 

x_-  ) ■■  ■ i ' -*-  • ' " a time.  Two  ex- 

tremely' large  bind- 
ing poets  that  can  take  a No.  6 wire,  are  rumished.  The  contact  points 
are  solid  silver  and  measure  %"  in  diameter;  they  are  built  in  such  a 
manner  that  they  can  In*  exchanged  in  less  than  two  minutes.  No  tools 
being  necessary  to  do  this. 

Inasmuch  as  an  Opal  Glass  Base  is  used,  it  will  be  understood  that  the 
insulation  is  the  best  that  can  possibly  be  had  and  there  need  not  be  any 
fear  of  short  circuit  as  with  metal  base  keys.  For  the  price  at  which  this 
key  is  sold  it  is  positively  the  greatest  bargain  ottered  in  wireless  keys 
to-day.  All  metal  parts  are  highly  nickel  plated  and  hand  polished 
and  buffed.  No.  9212  Wireless  Key  with  Opal  Glass  Base  as 
desdrlbed ^ *3 


8487 

Our  new  loading  coil  has  a wave  length  of 
approximately  5000  meetrs.  If  placed  in  se- 
ries with  either  & tuning  coll  or  a loose 
coupler  it  is  possible  to  catch  time  signals 
from  the  Arlington  Government  station  using 
2500  meters  wave  length.  The  use  of  our 
loading  coll  enables  one  to  receive  messages 
from  almost  any  station,  no  matter  what  its 
wave  length,  up  to  5000  meters. 

There  are  six  steps,  each  switch  point  rep- 
resenting approximately  800  meters  ware 
length,  and  by  simply  revolving  the  knob  most 
any  wave  length  can  be  obtained. 

Size  Is  4"  in  diameter  and  l1^"  in  height. 
Tiie  diameter  of  the  hard  rubber  thumb  han- 
dle is  1".  WE  GUARANTEE  SATISFAC- 
TION. No.  8487  Electro  Loading  ^ +y  c/t 
Coll,  as  described.  Price 


This  gasoline  engine  is  a 
newly  developed  air  cooled  type, 
which  has  been  adopted  by  the 
U.  S.  Government  for  many 
purpose*  Including  the  driving 
of  wireless  generators.  It  Is 
well  made  In  every  particular 
and  develops  Vi  H.P.  easily, 
with  speeds  variable  from  800 
to  2000  R.P.M.  Its  net  weight 
is  23  lb.  and  It  measure*  12 Vi" 
high,  by  1 sq.  ft.  floor  space. 
Cylinder  has  1^"  bore  by  1%" 
stroke.  The  flywheel  has  a di- 
ameter of  8".  the  pulley  a 
diameter  of  1%".  It  Is  air 
cooled  by  a fan  built  on  the 
flywheel,  2 cycle  type,  jump 
spark  Ignition.  Fuel  tank  lu 
base.  Shipping  weight  35  lbs. 

No.  4600  Vi  H.P.  gasoline 
engine,  complete  with  all  ig- 
nition apparatus.  Including 
batteries  and  also  £qq  rvrv 
muffler «p^»3.UU 

No.  4G10  The  same  engine  but 
Vi  H.P.  with  rkri 

Ignition  apparatus.  «P»3D.UU 


The  “Electro  8-10“  Dynamo 

(Improved  Type) 


V#*,  it’aont.  Oar  great  1914 
Catalog  No.  12.  Bettar  than 

#rer  More  r^oda  than  aver  g ■ ■ X 

“Positively  LOWEST  PRICES  In  / ^ \ 

AmerlCI  " Thl*  is  what  it  eon-  I ..  | "1  1 

tains:  Vpp.  Treatise  on  Wire- I Nfl  I # I 

less  Talerraplif:  78  pp  of  \ I t 

Wirelesa  Uoods,  Outfits,  ate.,  V a f 

76  pp  of  Electrical  K:\perl- 
mental  Hoods,  Apparatus 

Naselties,  etc  , 12  pp.  Raw  ^ 

Materials ; 13  pp  of  Parts,  -O  S ELECTRO 

Supplies,  etc  ; 15  pp.  of  - IMPORTING 

Tools.  Machinery,  etc  ; Qv  / COMPANY. 

4 p)>  of  Elect rh  jfome  A 233  Z Fulton  St., 
Eight inv  outfit*.  4 A / New  York  City. 

pp.  containing  />  j enc]oM  here. 

i:r0,n°T  av  v !n  stam^ 

mouM H ire-  ^ * for  which  please  send 
lea*  . V me  your  212  page  edec- 

c<,urae  ,cv/  trio  cyclopedia  number 

At  * 12.  containing  150  illustra- 

te tlona  and  oveT  1600  article* 
A*  f and  valuable  information  on 

Av  Electricity  and  Wirelesa.  Book 

also  contains  20  free  coupon*  for 
our  160  wirelesa  eourae  in  twenty 

leeaona. 


810 

The  "Electro  8-10"  la  a marvel  all 
through.  It  la  built  like  a watch,  and  solid 

as  a gun. 

At  2,000  revolutions  we  lighted  fifteen  8- 
▼olt  4 C.  P.  Tungsten  lamps. 

At  the  same  speed  we  also  lighted  six  0 volt 
8 C.  P.  Tungsten  lamps.  The  full  80  watte 
capacity  is  obtained  at  about  2.500  revolu- 


4301 

These  little  instruments  aro 
the  most  compact  and  durable 
meters  ever  produced  in  this 
country*.  "I>ecul  beat,"  all 
metal  construction. 

No.  4:'.i»o  "Electro"  *i  orv 
ammeter.  3u  amp  v A 
No.  4501  "Electro"  **  ■«  r\  j- 
voltmeter.  8 volts.  «p  1 
No.  4302  "Electro”  Volt  am- 
meter. 8 volts.  <1*1  cry 
30  amperes.  . . A a, 


Machine  Is  entirely  enclosed,  practically 
dustproof.  a radical  departure  in  dynamo 
building.  Shunt  Wound. 

Pulley.  2 Inches  diameter,  V-grooved  for 

round  belt 

Size  over  all  is  7x4x4  Indies.  Weight  Is  8 
lbs.  net . 

No.  810  "Electro  8 Volt  10  Am-  d*  i r\r\ 
pores  Dynamo.''  as  described...  ipIvJ.UU 


THE  ELECTRO  IMPORTING  CO 

I33-Z  Mtn  Stint,  NEW  ten.  Bum*  Suit.  to  W.  BdH.it 


Address. 
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A New  Type  of  Tuning  Coil 

By  Chas.  E.  Apgar 


IT  is  generally  admitted  that  sliding 
contacts  on  the  primary  winding 
of  a loose-coupler  or  on  a tuning  coil 
are  often  inefficient  because  of  the  fact 
that  they  touch  two  or  three  turns  at 
one  time,  resulting  in  the  short-cir- 
cuiting of  one  or  more  turns.  It  was 
with  the  idea  of  eliminating  this  prin- 


cipal and  most  serious  objection 
against  the  sliding  contact  that  the 
author  designed  a new  method  of  mak- 
ing contact  with  windings. 

When  the  sliding  contact  method  is 
not  employed,  the  usual  procedure  is 
to  connect  various  turns  of  wire  to  a 
switch,  the  radial  arm  of  which  slides 
over  contacts  arranged  in  the  form  of 
an  arc  or  a complete  circle.  In  some 
designs  two  switches  are  used ; one 
to  control  a section  which  really  acts 
as  a loading  coil,  while  the  other  con- 
trols the  turns  of  the  tuner  itself.  In- 
asmuch as  the  switch  is  not  a part  of 
the  coil,  it  necessitates  the  use  of  many 
leads  of  considerable  length  each. 
Among  the  many  objections  to  these 
connecting  wires  is  that  of  adding  re- 
sistance without  securing  the  much  de- 
sired self-inductance. 

A careful  study  of  the  accompanying 
plans  will  show  that  the  author  has 
overcome  the  objections  referred  to  as 
well  as  evolved  a very  compact  combi- 
nation coil  and  switch.  A type  of  con- 
struction has  been  adopted  that  per- 
mits of  a very  large  number  of  contact 
points  for  a given  length  of  coil.  While 
the  drawings  are  plain  to  anyone  that 


has  had  experience  in  this  line  of  con- 
struction, a few  words  of  explanation 
may  be  of  value  to  others. 

The  coil  which  the  author  has  con- 
structed and  is  at  present  using  has  a 
diameter  of  4 % inches  and  a length  of 
winding  of  7 inches,  permitting  of  310 
turns  of  No.  24  enameled  wire.  This 
gives  rather  a long  wave  length  with- 
out the  use  of  an  additional  loading  coil. 

As  some  primary  winding  must  al- 
ways be  in  use,  the  first  lead  to  a con- 
tact point  begins  at  the  60th  turn  and 
then  at  every  fourth  turn  a short  lead 
is  brought  to  a point  on  one  of  the  con- 
tact bars,  each  successive  lead  going  to 
a different  point  on  one  bar  and  then 
on  the  other  until  at  the  fifth  lead  the 
connection  starts  again  at  the  first  row 
of  points. 

By  an  inspection  of  Figs.  1,  2 and  3 
it  will  be  noted  that  the  only  novelty 
in  the  arrangement  is  the  design  of  the 
slider  with  its  four  spring  strips  that 
travel  over  the  four  rows  of  contact 


points — two  rows  on  each  side — which 
are  arranged  in  a staggered  formation. 
The  bars  or  strips  carrying  the  contact 
points  should  be  made  of  hard  rubber. 
For  the  points  the  author  used  a small 
sized  brass  head  furniture  nail.  The 
hole  drilled  for  these  is  made  of  a size 
just  large  enough  to  force  in  the  nail 
with  the  wire  of  the  lead  wrapped  a 
few  times  around  it. 

As  to  the  slider  itself,  it  may  be  gath- 
ered from  the  drawings  that  it  is  se- 
cured to  a piece  of  square  brass  tubing 
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The  Raise 


What  would  a raise  in  salary  mean  to  you  ? 


SALARY  GUARANTEE 


THE  AMERICAN  SCHOOL  OF  CORRE- 
SPONDENCE GUARANTEES  that  you  will 
racaioa  an  incraaaa  of  fifty  par  cant  over  your 
pramant  aalary  within  thraa  yaarm  from  tha 
data  of  your  anrollmant;  or , failing  in  this,  tha 
School  guarantaaa  to  refund  to  you  tha  full 
amount  paid  for  your  coaraa. 


The  satisfaction  of  going  home  with  a good-sized  raise 
should  mean  more  to  the  ambitious  man  than  anything 
else.  It  means  more  than  money— if  means  success. 
It  means  that  you  are  a better  man  this  year  than  you 
were  the  year  before.  It  means  that  you  are  capable 
of  new  responsibilities.  It  also  means  that  you  are  a 
big  man  now  and  important  where  you  were  a small 
man  and  unimportant  before. 


> Special  Salary  Guarantee  Offer 

This  is  the  roost  wonderful  offer  ever  made  by  any  educational  institu- 
tion. We  positively  guarantee  to  raise  your  salary  or  refund  every  penny 
yon  have  paid  us  for  your  course.  This  guarantee  is  backed  by  our  sixteen 
years’  experience  in  correspondence  instruction — by  a school  that  has  suc- 
ceeded because  it  has  been  true  to  its  principles  of  giving  the  students  the 
instruction  for  which  they  enrolled. 

Juat  aay  to  yoaraalf:  *'I  am  tired  of  earning  a small  salary;  I am  tired  of 
Sticking  at  the  same  old  job — tired  of  seeing  other  men  get  good  positions  and 
big  pay  while  I seem  to  be  simply  tagging  along  behind.  I am  going  to  sign 
thia  coupon  now  and  see  what  AMERICAN  SCHOOL  OF  CORRESPOND- 
ENCE can  do  for  me.  I am  going  to  accept  their  salary  guarantee  and 
make  good.” 

Thousands  of  young  men  have  accepted  this  offer  and  we  have  raised 
their  salaries  over  fifty  per  cent.  What  we  have  done  for  these  men.  we 
can  do  for  you.  Just  think  of  it  I Your  success  in  life  may  depend  upon 
whether  you  sign  and  send  this  coupon  today  or  not.  Why  not  do  it  right 
now— before  you  turn  the  page  and  forget  it? 


Your  Opportunity  Coupon 

Mark  the  position  you  want 
and  mail  the  coupon  now 


...  .Electrical  Engineer 

....LUt  Ugkli  Power  8u|<U 

. . . .Electrical  Wirrua 
....Telephone  Expert 
....Architect 
....  Rullding  Contractor 
....  Architectural  Draftamaa 
....  Struct  oral  Draftsman 
....Structural  Engineer 
....Concrete  Engineer 
....Civil  Engineer 
....Surveyor 
....Mechanical  Engineer 
....Mechanical  Draftsman 
....Steam  Engineer 
....Municipal  Engineer 
....flu  Engine  Engineer 
....tiaa  Tractor  Engineer 


. Lawyer 

.Uuokheeper 

.Stenographer 
.Private  Secretary 
.Accountant 
.Cost  Accountant 
.Cert’fd  Public  Accent 
.Auditor 

.Rnsiaeaa  Manager 
.Fire  Ina.  Inspector 
.Fire  Ina.  Adjuster 
.Fire  Ina.  Expert 
.Moving  Picture  Op*r 
.Sanitary  Engineer 
.Irrigation  Engineer 
.Textile  Rocs 
.College  Preparatory 
.Ante.  Mechanician 


1 


This  school  has  no  connection  with  any  other  school  using  the  name  “American" 


Whc'A  writing,  please  mention  “Modern  Electrics  and  Mechanics.” 
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Can  Yon  Afford  TWO  CENTS  A WEEK  for  an  Electrical  Education 


Then  subscribe  now  for  ELBCTTROFORt'E — the  electrical 
spokesman  of  an  electrical  age.  Tills  up-to-date  minute 
authority  will  put  you  in  touch  with  everything  new,  |n> 
terestlng  and  educational  in  the  electrical  world — prac- 
tically before  it  has  "left  the  wires."  Big  men  write  for 
ELE(TROFORCE— every  month — on  big  subjects— in  lan- 
guage that  you  can  understand. 

You  want  to  know  what's  going  on,  every  day,  in  the 
foremost  science  of  the  century.  You  GET  IT  ALL*— in 
ELBCTROFORCE — for  two  cents  a week.  Every  current 
electrical  event  is  covered  in  EIJJCTROFORCE,  for  the 
price  of  a postage  stamp,  per  week— $1.00  per  year. 

TWENTY-FIVE  CENTS,  FOR  THREE  MONTHS 
For  those  who  have  to  "be  shown."  we  are  making  a 
SPECIAL  OFFER — a quarter-year  subscription  to  ELEO 
TROFORCE  for  twenty- five  cents.  ELECTROFORCE  is  a 
thorough  electrical — education — for  anyone.  Get  ELEC- 
TRO FORCE — for  yourself,  or  for  your  son — while  this 
quarter  year  offer  LASTS.  You  will  never  And  a better 
value  for  twenty-five  cents.  Address: 

ELECTROFORCE  PUBLISHING  CO.,  Stroll  Bldg,  Milwaukee,  Wis. 


Electrical  Engineering 


If  you  could  only  realize  that  this  offer 
places  within  your  reach  the  results  of  the 
experience,  exclusively  published,  of  scores  of 
America’s  most  able  electrical  engineers  I 
ELECTRICAL  ENGINEERING  is  a great 
monthly  technical  magazine  for  electrical  engi- 
neers of  responsibility.  The  next  84  issues 
will  bring  you  over  1,000  pages,  covering  every 
phase  of  electrical  work.  A veritable  encyclo- 
pedia. Not  a cheap,  common  or  inferior  article 
ever  appears. 


WHAT  1c. 
A WEEK 
WILL  DO! 


Only  $1.00  buys 
ELECTRICAL 
ENGINEERING 
for  two  years,  and 
copy  “Electrical 
Engineers'  Hand* 
book."  414  p..  888 
illus.;  one  of  the 
most  valuable  hand 
books  ever  pub- 
lished at  any  price. 


Or  $1.60  buys  ELECTRICAL  ENGINEER- 
ING 8 yrs.  and  "Questions  and  Answers  on  the 
National  Electrical  Code,"  882  p.,  4x0  H 

inches.  This  book  is  just  out.  It  is  by  an 
authority.  It  tells  exactly  and  plainly  what 
the  code  requires  for  every  job. 

$8.00  buys  both  books  and  ELECTRICAL 
ENGINEERING  for  two  years:  the  best  bar- 
gain ever  bought,  but  MONEY  BACK  IF 
YOU  ASK  IT. 

This  offer  will  not  be  accepted 
through  news  companies  or  agents. 

Ola  subscribers  may  take  advantage 
of  it  by  extending  their  subscrip- 
tions two  years. 

ELECTRICAL  ENGINEERING,  »<&“«• 


which  slides  on  a square  brass  rod. 
Where  the  brass  rod  passes  through 
the  wood  end  pieces  of  the  coil  frame 
a section  of  round  brass  tubing  is  used 
that  just  takes  the  square  brass  rod  on 
the  inside  and  is  just  free  enough  to 
easily  turn  through  the  wood  ends. 
This  permits  of  a slight  rotating  action 
needed  to  pass  from  one  contact  bar  to 
the  other.  The  arrangement  for  con- 
trolling the  amount  of  pressure  on  con- 
tact points  as  well  as  for  switching 
from  one  contact  bar  to  the  other  is 
shown  in  Fig.  3,  which  represents  the 
end  view  of  the  coil  frame.  Through  a 
hole  in  the  projecting  end  of  the  square 
brass  rod  is  secured,  by  either  solder  or 
threading,  a round  brass  rod  extending 
to  about  one  inch  from  the  base.  A 


small  helical  spring  is  fastened  to  this 
rod  and  presses  against  a hinged  piece, 
thus  forcing  the  rod,  when  off  center, 
either  to  one  side  or  the  other.  The 
slight  rotating  action  is  checked  by  two 
circular  pieces  of  brass  screwed  to  the 
ends  of  the  frame  by  a screw  that  is 
placed  off  center.  A slight  movement 
of  these  pieces  permits  of  greater  or 
less  action  of  the  slider  rod  and  there- 
fore the  pressure  of  the  slider  contacts 
on  the  contact  points  may  be  corre- 
spondingly varied. 

This  coil,  with  its  61  contact  points, 
gives  as  close  tuning  as  could  be  de- 
sired. By  employing  this  tuner  the 
author  hears  every  night  practically  all 
messages  sent  out  by  the  Government 
stations  from  Key  West,  Fla.,  to  Bos- 
ton, Mass. 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.” 
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When  You  Have  Things  to  Fasten 
to  Brick,  Stone  or  Concrete- 


TRADE  MARK  REG  U S PAT  OFF 

The  Perfect  Fastener 

The  illustrations  on  either  side  of  this  an- 
nouncement show  ordinary  Bolts  and 
Screws  fitted  into  U.  S.  EXPANSION 
SHIELDS.  The  center  cuts  at  top  and 
bottom  show  U.  S.  Shields  as  they  are  in- 
serted in  Walls  of  Brick,  Stone,  Concrete 
or  Other  Masonry.  When  the  bolt  or 
screw  is  turned  into  the  Shield  a positive 
inside  lateral  expansion  occurs  and  the 
fastening  is  there  to  stay. 

0.  S.  Expansion  Shields  are  Adjustable ! 

The  Wedge-Nut  principle  characterizes  all 
U.  S.  Expansion  Shields  which  permit  of 
the  Expansion  being  increased  and  fasten- 
ings “takert  up”  or  retightened  after  heavy 
vibration  or  excessive  strain  may  have 
worked  them  loose.  This  is  not  possible 
with  other  and  NON-ADJUSTABLE 
types  of  Expansion  Shields. 

Midi  in  All  Sizes— To  Moot  All  Roquiremonts 

U.  S.  EXPANSION  SHIELDS  are  matle 
in  a wide  range  of  styles  and  sizes  to 
meet  the  varying  requirements  of  all  those 
having  fastenings  or  attachments  to  make 
to  Brick,  Stone,  Concrete  or  Masonry. 

Toll  Os  Yur  OopinMats-i-Wi’ll  Snd  Saiplos 

U.  S.  Expansion  Bolt  Co. 

Hudson  Tormlnal  Bldg.,  NEW  YORK 
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This  Handsome 
Watch  Fob 
FREE 

You  like  to  HUNT  and 
FISII.  then  surely  you  will 
enjoy  the  National  Sports- 
man Magazine,  with  its  160 
richly  illustrated  pages,  full 
to  overflowing  with  interest- 
iriK  stories  and  valuable  in- 
formation about  guns,  fish- 
ing-tackle, camp  outfits, — the 
best  places  to  go  for  fish  and 
game,  and  a thousand  and 
one  valuable  “How  to” 
hints  for  sportsmen. 

The  National  Sportsman 
is  just  like  a big  campfire  in 
the  woods,  where  thousands 
of  good  fellows  gather  once 
a month  and  spin  stirring 
yarns  about  their  ex- 
periences with  rod,  dog, 
rifle  and  gun. 

Special  Offer 

Maij  us  twenty-five 
cents  in  stamps  or  coin 
for  a three  months’ 
trial  subscription  to 
the  National  Sports- 
man. and  we  will 
send  you  absolutely 

Free  of  Charge 

one  of  these  hand- 
some Ormula  Cl  o 1 d 
Watch  Fobs  with  rus- 
set leather  strap. 


Don't  Delay — Send  Your  Order  Today. 


NATIONAL  SPORTSMAN,  55  Federal  St.,  Boston,  Mass’ 


9,059-Word 

Business  Book  Free 


Simply  send  us  a postal  and  ask  for  our  free  illustrated 
9,059-word  Business  Book  which  tells  how  priceless*  Business 
Experience,  squeezed  from  the  lives  of  112 big,  broad,  brainy 
business  men  may  be  made  yours— yours  to  boost  your  sal- 
ary, to  increase  your  profits.  This  free  book  deals  with 
—How  to  manaac  a business 
—How  to  sell  goods 

— How  to  get  money  by  mail 
—How  to  buy  at  rock-bottom 
— How  to  collect  money 

— How  to  stop  cost  leaks 

—How  to  train  and  handle  men 
—How  to  get  and  hold  a position 
— How  to  advertise  a business 
—How  to  devise  office  methods 
Sending  for  this  free  book  binds  you  to  nothing,  involves 
you  in  no  obligation,  yet  it  may  be  the  means  of  starting  you 
on  a broader  career.  Surely  you  will  not  deny  yourself  thia 

grivilege,  when  it  involves  only  the  risk  of  a postal— a penny! 
imply  say,  “Send  on  your  9,C59-word  Book."  Sena  to 

SYSTEM.  Dept.  10.  Wabash  & Madison.  Chicago 
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NOW  READY 

THE 

Airman’s  Vade-Mecum 

No.  1.  Meteorology 

By  Coloaol  H.  E.  RAWSON.  C.  B. 

( Vice-President  Royal  Meteorological  Society; 

Council  Aeronautical  Society) 
Contkvts: — Introduction  and  i Chapter*  on 
Temperature,  Pressure.  Wind,  and  Pro* 
dphadom.  Weather  Forecasting,  la  das. 
(Illustrated.) 

Pries,  4#  ssats.  Past  Fan#. 

“ AQMAITKS  " I.  Lnfcs  Vtf  Mfe,  Isstfss  V*.  Lefca.  L | 


THE  ELUSIVE  VOICE 

Not  many  seconds  after  the  good  ship 
Jamison , Philadelphia  for  San  Francis- 
co via  the  Straits  of  Magellan,  had  given 
a most  extraordinary  and  decidedly  un- 
reasonable roll  to  the  starboard  side,  the 
brawny  wireless  operator  (technically 
known  as  “Radio  Telegraphist”)  picked 
himself  up  out  of  the  farthest  corner  of 
the  room  where  he  had  been  tenderly, 
though  unexpectedly  deposited  by  the 
swaying  ship.  It  must  not  be  denied 
that  his  face  was  darkened  by  a slight 
frown;  also  it  is  possible  that  a few 
phrases  more  forcible  than  slang  escaped 
his  lips. 

After  rescuing  his  head-phones  from 
sliding  off  the  motor-generator  into  tht 
cuspidor,  and  rubbing  his  stinging  arms 
which  had  recently  been  burned  by  a hot 
equatorial  sun,  he  righted  his  chair,  re- 
placed a cushion  upon  it,  and  was  soon 
seated  in  front  of  his  instruments  again. 

The  light  from  his  “Valve”  Detector 
showed  that  the  frown  was  still  upon 
his  high,  noble  brow ; also  it  showed  one 
hand  nervously  moving  condenser  han- 
dles and  inductance  sliders,  while  the 
other  unmercifully  pressed  a receiver 
into  his  ear. 

The  circumstances  giving  rise  to  this 
touching  scene  were  as  follows : 
“Sparks,”  the  operator,  had  been  “listen- 
ing in”  some  three  nights  before  the 
happening  of  the  little  accident  above 
mentioned,  when  he  imagined  he  de- 
tected a human  voice  in  his  receivers — 
very  faint,  very  far  away,  and  yet  dis- 
tinct enough  to  thoroughly  startle  and 
fascinate  him.  Thereafter,  for  many 
long  hours,  he  had  sat  at  his  receiving 
instruments  vainly  trying  to  find  the 
voice  again. 

But  nothing  came  to  his  straining  ears 
save  the  incessant  crash  of  static  so  prev- 
alent in  hot  climates — no  voice,  no  buz- 
zing of  a transmitting  station,  nothing. 

Now,  however,  a feeling  of  expectancy 
began  to  take  possession  of  him — the 
well-known  feeling  that  the  time  for 
something  to  happen  is  at  hand. 

Crouching  over  his  instruments  he 
waited — almost  forgetting  to  breathe  in 
his  growing  excitement.  Slowly  and 
carefully  he  turned  the  knurled  handle 
of  a variable  condenser.  As  he  did  this, 
a faint  buzzing  noise  in  his  ’phones  grad- 


\ 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics,*’ 


Digitized  by 


Google 


January,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


ill 


Dubilier  Electric  Co.,  Inc. 
RESISTANCE  UNITS 

Best  because  SIMPLEST, 
cTWOST  RELIABLE.  Most 
compact,  lightest  weight, 
||||;J  easiest  and  cheapest  to 
||  J mount  and  smallest  in  cost 
||j  ^ of  any'  unit  on  the  market 

Does  not  deteriorate,  do  not  break 
like  lamps  and  COST  LESS.  Handiest 
unit  for  experimenters,  suitable  for 
motor  starters,  TESTING,  METER  TESTING  APPARATUS,  HEATING 
APPARATUS,  SCHOOLS,  LABORATORIES,  and  for  every  electrical 

worker.  Now  being 

Type.  Volts.  Watts.  Amp.  Size,  inches.  Price,  each.  used  by  the  Electrical 
A no  55  V2  6x8  xi/16  50c  Testing  Laboratories, 

B no  no  1 6x  8 xi/16  50c  N.  Y.,  Boston  Edison 

C no  220  2 6x  8 xi/16  50c  xt 1 

D no  550  5 6x  8^xi/i6  58c 

E no  1 100  10  ioxn  xi/16  1.35  v*o.9  1 nomas  A.  ISai- 

F no  1650  15  10x12  xi/16  1.60  son,  Inc.,  Westinghouse 

G no  220  2 6x  6 xi/16  40c  Companies,  Siemans 

Discount  to  the  trade.  Bros.,  etc. 

THIS  RADIATOR  I”  1 

SELLS  FOR  *S°® 

Is  the  most  practical,  neatest,  most  effi- 
cient, cheapest,  and  simplest  on  the  mar- 
ket. Does  not  break  like  lamps. 

Type  Watts  Price 

101  550  $5.00  with  8 ft.  cord  and 

plug. 

102  1 100  9.00  with  indicating  snap 

. switch. 

Discount  to  the  trade. 

cAny*  of  above  apparatus 
sent  anywhere  upon  receipt  of 
money'  order. 

Dubilier  Electric  Co.,  Inc., 
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Send  for  this  beautiful  12  size  Venus  model  watch. 
A regular  beauty  with  open  face  and  delicate  hands. 
A little  marathon  runner — 30  hrs.  with  one  winding. 
Jeweled  American  movement,  stem  wind  and  stem 
set.  Case  is  made  of  solid  gold  alloy  through  and 
through  with  14 K gold  finish,  guaranteed  20  years. 
An  ideal  watch  for  man  or  boy.  As  an  added  in- 
ducement to  advertise  our  jewelry,  we  will  give  a 
beautiful  initial  Fob  FREK  with  each  watch.  We 
also  engrave  your  own  monogram  on  watch  without 
extra  charge.  (The  engraving  alone  would  cost  one 
dollar  in  any  jewelry  store).  Send  $4.98  NOW  by 
Postal  Money  Order  and  pet  this  $10. 00  watch  and 
fob  by  return  mail.  Please  give  initials  to  be  engraved. 

INDIA  DIAMOND  CO  ..(Dept  in  39  Maiden  lane,  New  York 


1 MODEL  ENGINEER 


AND  ELECTRICIAN 


Edited  by  Percivml  Marshall.  A.  I.  Mech.  B. 

Published  weekly  at  London.  Eng. 

The  paper  which  tells  yon  how  to  make 
model  locomotives,  steam  and  gas  engines, 
aeroplanes,  motor  cycles,  boats,  dynamos, 
motors,  colls,  batteries,  wireless  apparatus, 
and  everything  mechanical  and  electrical. 
Just  the  paper  for  the  man  or  boy  with  a 
workshop.  It  Is  written  by  experts,  and  Is 
read  by  scientific  amateurs  and  profes- 
sional mechanics  and  electricians  all  over 
the  world.  It  has  thirteen  years’  reputa- 
tion for  high-grade  Instruction  In  the 
theory  and  practice  of  small  power  en- 
gineering. 

9 Every  Issue  Is  fully  Illustrated. 

Single  copies  • cents.  Annual  subscrip- 
tion three  dollars  postpaid. 

Sole  Agents  for  U.  S.  A.  and  Canada. 

SPON  & CHAMBERLAIN 
123G  Liberty  Street 
NEW  YORK 


ually  became  distinct  above  the  static’s 
roar. 

Seizing  a pencil  and  pad,  he  copied — 
one,  two,  three  minutes.  Then  the  whole 
was  repeated,  and  at  the  end  of  the  last 
word  die  faint  buzzing  ceased,  leaving 
our  hero  alone  with  himself. 

He  glanced  at  the  words  written  on 
the  sheet,  and  with  a sinking  heart  read : 
“The  ship’s  orchestra  will  now  play, 
‘Johnny,  Get  the  Hammer;  There’s  a Fly 
on  Baby’s  Head.’  ” 


A NEW  WIRELESS  GENERATOR 

The  United  States  Signal  Corps  has 
recently  developed  a new  form  of  electric 
generator  for  use  in  connection  with 
portable  wireless  sets  that  are  capable  of 
transmitting  over  a distance  of  fifteen 
miles.  The  generator  is  operated  by 
means  of  a crank  that  is  turned  by  two 
men.  An  automatic  device  is  employed 
so  that  the  speed  is  kept  constant. 


EXPERIMENTAL  CLUB  OF  CIN- 
CINNATI 

The  above  named  club  has  elected  the 
following  officers:  F.  Fender,  presi- 

dent; W.  G.  Frisscje,  secretary  and  sta- 
tion inspector;  L.  Finch,  collector  of 
calls ; W.  G.  Finch,  treasurer.  All  those 
wishing  to  join  are  requested  to  corre- 
spond with  W.  G.  Finch,  whose  ad- 
dress is  523  Torrence  Road,  East  Wal- 
nut Hills,  Cincinnati,  Ohio. 


* LENDING  A NAME 

“Waiter,”  asked  the  impatient  cus- 
tomer, “do  you  call  this  an  oyster 
stew  ?” 

“Yessuh,”  replied  Mr.  Erastus  Pink- 
ley. 

“Why,  the  oyster  in  this  stew  isn’t  big 
enough  to  flavor  it.” 

“He  wasn’t  put  in  to  flavor  it,  suh. 
He  is  jes’  supposed  to  christen  it.” — 
Washington  Star. 


JUST  A HINT 

They  had  scrambled  through  the  first 
dance  on  the  program,  and  he  was  lead- 
ing her  back  to  a seat. 

“I  could  die  dancing,  couldn’t  you?” 
he  asked. 

“No,”  she  replied.  "There  are  pleas- 
anter ways  than  being  trampled  to 
death.” — Cincinnati  Enquirer. 
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This  Superb  Artist  Model 
Piano  Shipped 

Y es  free,  positively  and  absolute- 
ly free.  You  do  not  have  to  pay  us  a single  penny  now  or  later. 
We  merely  ask  you  to  accept  it  on  free  trial  in  your  home.  We  do  not  even  ask 
for  any  deposit  or  any  guarantee — not  even  any  C.  O.  D.  payment  to  us.  We  pay 
all  freight  charges  to  your  nearest  railroad  station.  This  offer  is  made  direct  to 
you  without  any  middleman’s  profits,  no  jobber’s  profits,  no  dealer’s  profits  be- 
tween us  and  you.  You  get  this  superb  Evans  Artist  Model  Piano  under  our 
direct  selling  plan  from  $100  to  $200  less  than  you  can  buy  a cheap  commercial 
piano  from  your  local  dealer.  Write  today — get  full  particulars  of  this  great  offer. 


Easy  Payments— 

Never  mind  the  money.  Our  low  whole- 
sale price  and  easy  payment  terms  are  so  very 
liberal  that  you  neYer  think  of  the  money. 
This  offer  places  you  in  the  very  same  posi- 
tion as  if  you  were  a dealer;  you  buy  ft  at 
exactly  the  same  price  as  the  dealer  burs.  You 
do  business  direct  with  the  factory  and  get  the 
piano  at  our  low  rock  bottom  price  with  all 
middlemen's  profits  cut  out. 


No  Money  Down— 

Not  one  cent  on  this  amazing  free  trial 
offer.  You  do  not  have  to  pay  a single  cent 
to  us  unless  you  decide  to  keep  the  piano.  If 
you  want  to  send  it  back  do  so  at  our  expense. 
If  you  are  satisfied  with  the  piano  after  80 
days  free  trial  and  decide  that  you  want  to 
keep  it,  our  easy  payment  plan  is  open  to  you. 
Take  your  time  to  pay  for  it. 


nffnv1  We,  the  manufacturers  of  the  Evans  Artist  Model 
V8I  COl  V/11C1  Piano,  will  shin  direct  to  vou  from  the  factory  your 


Piano,  will  ship  direct  to  jjrou  from  the  factory  your 

w , . t tone — we  want  y< 

examine  its  splendid  workmanship— we  want  you  to  compare  the  Evans  Artist 


choice  of  any  of  our  artist  pianos  free, 
of  any  kind  to  us. 


We  prepay  the  freight.  You  make  no  deposit 
We  want  you  to  hear  its  pure,  vibrant  tone- — we  want  you  to 


Model  Piano  with  any  other  piano  made.  If  at  the  end  of  the  4 weeks  free 
trial  you  are  not  convinced  that  the  Evans  Artist  Model  Piano  is  the  one 
piano  for  your  home,  ship  it  back  at  our  expense. 

Mail  Coupon  NOW 

of  our  handsome  art  catalog’7 
and  full  particulars  of  the  greatest  piano  offer  ever  made. 

from 


It 


a saving 


$100  to  $100  on  the  purchase  of  a piano.  To  the  first 
buyer  in  each  locality,  we  offer  a two-years'  course  in  music  free. 

Write  today— now. 


EVANS  PIANO  CO. 


DEPT.  494 


CHICAGO.  ILL. 


FREE 
Coupon 

F.O. 

Evans  Piano  Co. 
Dept.  4 9 4, Chicago,  M. 

Gentlemen  — Witk 
the  understanding  that 
I am  not  buying  any- 
thing, you  may  send  me 
free  prepaid  a copy  of  your 
Art  Catalog  and  full  partle- 
lars  of  your  direct  selling  plan. 


Name. 


Address. 
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Come  and  See  the 

CADILLAC  TRACT 


This  body  of  well  located  land,  possessing  responsive  and  productive  soil 
is  situated  in  the  best  part  of  WESTERN  MICHIGAN.  It  is  ottered  in  blocks 
of  forty  acres  or  more,  with  a few  pieces,  closer  to  towns  in  tracts  of  ten  and 
twenty  acres.  No  description  is  more  than  five  miles  from  some  good  town  and 
railroad,  and  the  bulk  of  it  is  closer  than  this. 

The  unimproved  lands  can  be  bought  as  low  as  $20  per  acre  with  some 
excellent  pieces  as  low  as  $15  per  acre.  Very  easy  terms  will  be  accorded, 
monthly  payments  if  desired.  Taking  all  conditions  into  account,  location, 
climate,  soil,  wide  range  of  crops,  pure  and  abundant  water,  steady  and  high 
priced  home  markets,  good  roads  and  transportation  facilities,  there  is  nothing 
on  the  market  today,  that,  dollar  for  dollar  can  equal  them. 

In  addition  to  the  unimproved  lands  we  own  or  control  a number  of  im- 
proved and  partially  improved  places  which  we  sell  at  reasonable  prices.  These 
places  range  in  price  from  a few  hundred  to  several  thousands  of  dollars.  All 
can  be  bought  on  very  easy  terms. 

Complete  and  accurate  information,  illustrated  booklet,  etc.,  will  be  sent 
free  on  request  to 

SAMUEL  S.  THORPE,  Owner,  'SZZSSS* 


A Real  Estate  Opportunity 


Now  b the  Time  to  Buy. 

60  Acres  of  Fine  Land, 

on  Grand  Island,  N.  Y.,  For  Sale.  Fronts  on 
the  beautiful  Niagara  River,  right  across  from 
Buffalo ; suitable  for  high  grade  development, 
bungalow  plots,  gentleman’s  estate  or  farm- 
ing; nearly  600  feet  shore  front  with  riparian 
rights;  house  and  barns  near  shore;  price 
$250  per  acre;  worth  double;  this  property 
will  surely  triple  in  value  when  N.  Y.  State 
Canal  is  opened;  liberal  terms  will  be  made 
with  responsible  parties. 

W.  H.  NORTHROP,  Real  Estate 

Grand  bland,  Erie  Co.,  New  York 
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THE  PANAMA-PACIFIC  EXPOSI- 
TION AND  PATENT 
PROTECTION 


( Continued  from  page  32) 
cated  to  public  use  here.  It  creates 
copyright  property  without  reference  to 
novelty  or  original  authorship,  and  may 
cover  things  long  before  known  or  used, 
or  even  things  previously  copyrighted 
here.  It  gives  predominating  trade-mark 
rights  to  one  who  may  have  pirated  the 
well-known  mark  of  a domestic  manu- 
facturer. For  example,  the  most  ex- 
tensively used  and  valuable  American 
trade-marks  may  be,  and  frequently  are, 
registered  in  many  foreign  countries  by 
citizens  of  those  countries,  and  the  for- 
eign registrants  can  maintain  their  rights 
to  such  trade-marks  in  those  countries 
irrespective  of  the  rights  of  the  Ameri- 
can proprietors.  Hence,  under  this  ob- 
noxious law  the  exhibition  of  goods  of 
such  foreign  registrants  would  give  them 
a right  to  bring  suit  to  prevent  the  orig- 
inal (American)  owners  of  the  trade- 
marks from  continuing  their  use  in  this 
country  with  all  the  consequent  embar- 
rassment and  annoyance  resulting  from 
such  litigation : and  as  far  as  the  act  is 
concerned  there  is  no  justification  for  the 
belief  that  such  foreign  registrants  could 
not  maintain  such  suits  and  enforce  their 
claims  with  all  the  penalties  enumerated. 
To  receive  this  extraordinary  protection 
of  the  law  the  articles  sent  for  exhibition 
need  not  even  be  unpacked  until  some 
indeterminate  time,  provided  only  that 
they  are  at  some  time  “exhibited,”  say, 
the  day  before  the  Exposition  closes. 
And  the  law  does  not  distinguish  be- 
tween goods  made  before  the  Exposi- 
tion and  those  made  after  the  exhibitor 
lias  appeared  upon  the  scene.  Hence,  it 
would  enable  an  unscrupulous  person, 
here  or  abroad,  to  merely  patent  or 
register  abroad  in  some  country  articles 
in  common  use  by  rivals  in  trade,  ex- 
hibit them  as  required  by  this  act,  and 
tie  up  the  whole  trade  in  this  country 
bv  suits  thereunder  requiring  no  proof  of 
novelty,  priority,  or  actual  use  in  trade. 
Obviously  such  blackmailing  patents  or 
registrations  might  be  secured  even  after 
the  opening  of  the  Exhibition,  covering 
goods  placed  on  exhibition  by  domestic 
manufacturers. 

It  is  needless  to  say  that  this  prepos- 
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Manufacturers 

are  constantly  writing  me  for  

new  ideas  protected  by  OWEN  PATENTS.  Send  for  my  free 
literature  and  read  their  wants. 

C D C C I Three  finest  patent  books  published ! 72- page  guide 
IllLL  ■ “Successful  Patents;”  “Stepping  Stones”  (contain- 
ing list  of  over  200  inventions  wanted  ; tells  the  plain  truth 
about  prizes,  reward  offers,  etc.)  and  “Patent  Promotion” 
(tells  how  to  sell  your  rights;  chief  causes  of  failure,  etc.) 
All  sent  free  upon  request. 

Very  highest  references.  I help  my  clients  sell  their  pat- 
ents or  dispose  of  their  applications.  Advice  free.  No  ob- 
ligation incurred  by  writing  me.  Free  manufacturing  fa- 
cilities. 1 secure  patent  or  no  fee.  No  charge  for  report 
as  to  patentability,  practicability,  etc. 

RICHARD  B.  OWEN,  820wen  Bldg.,  Washington,  0.  C. 


ATENTS 

WRITE  FOR  FULL  INFORMATION 
L.  N.  GILLIS,  M.  E. 


OURAY  BLDG. 


WASHINGTON,  D.  C. 


C.L 

Ez-msmbsr  Examining  Corps 
U.  S.  Patent  Offies 
Patent  Lawyer 

8 McGill  Bldg.,  Washington,  D.  G. 

Patents,  Trademarks,  Copyrights,  Patent  Litigation 

Haadbook  for  Inrantora-  “Protecting.  Exploiting  and  Sailing 
Inventions”  sant  fraa  upon  raqaaat- 


PATENTS  SECURED 

Send  sketch  or  model  for  search . Book  con* 
taining  over  200  mechanical  movements, 
free. 

W.  N.  ROACH,  Jr.,  903  McOIII  Bldg. 
Washington,  D.  C. 


Patents  Procured  and  Sold 

Your  idea  will  have  a cash  value  when  patented; 
build  a business  on  your  idea  or  patent  and  sell  it 
outright;  good  inventions  make  fortunes;  copyright, 
trademarks  snd  designs  also;  BOOK  FREE;  send 
sketch  to-day. 

H.  J.  S A KDORS 

2 Webster  Building,  Chicago. 


EUGENE  B.  CLARK 

Solicitor  of  PATENTS  and  TRADE  MARKS 


SPECIALTIES 

GAS.  METALLURGY  and  MINERAL  OILS 


VICTOR  BLDG.,  724  9th  St.,  Washington.  D.  C. 


PATENT  SECURED  OR  FEE 
RETURNED 

Send  sketch  for  free  search  and  report  as  to 
patentability.  Books  on  inventions  and  pat- 
ents, and  reference  book  sent  free.  John  S. 
Duffie  & Co.,  603  F St.,  Washington,  D.  C. 
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pATENTQ 

* TRADEMARKS  AND  COPYRHilfTS  ^ 

Secured  or  Fee  Returned 

M ■•del  or  ■ketch  and  toscrigrt—  of  fear 
■ventioa  for  free  search  of  the  u.  8.  Patent 
OHoo  Beeorda. 

OH  BOOKS  mailed  free  to  M7 
addreti.  Send  for  these  hoolcei  the 
flaeet  aihUeattoM  ever  lMied  for 
free  distribution.. 

HOW  TO  OBTAIN  ▲ PATENT.  Our  fllns- 
tratee  8d  page  Guide  Book  b an  invaluable  book 
of  reference  for  inventors  and  100  mechanical 
movements  illustrated  and  described. 

FORTUNES  I1T  PATENTS.  Tells  how  to  in- 
vent for  profit  and  gives  history  of  successful 
Inventions. 

WHAT  TO  INVEST.  Contains  a valuable  Hat 
of  Ne w Ideas  Wants d.  Also  information  regard- 
ing prizes  offered  for  inventions,  among  which  is  a 
Prise  of  One  Million  Dollars  offered  for 
one  invention  and  fld.OOO  for  others. 

PATENTS  THAT  PAT.  Contains  letters  from 
auooestfnl  clients.  14et  of  Patent  Bnyere. 
Also  endorsements  from  prominent  inventor* 
amaufaetnrers,  senators,  congressmen,  governors, 
etc. 

Wt  advertise  our  cUsutS  (swnKmm  ft  as  in  a Hit 
of  Sunday  newspapers  with  twa  million  circulation 
end  in  the  World? t Progress.  Sample  copy  free . 
Bleetrlonl  Cason  a Specialty.  We  have 
f important  electrical 


Victor  J.  Evans  & Co. 

M*  Hfc.  724  « SL.  I.  W.,  WASHINGTON,  D.  C. 


PATENTS 

THAT  PROTECT  AND  PAY 
BOOKS.  ADVICE  AND  SEARCHES  FREE 


Send  sketch  or  model  foe  search.  Highest  References 
Best  Results.  Promptness  Assured. 

Watson  E.  Coleman  Patent  Uwywr 
04  P SUM*.  N.  W.  W«Mn«ton,  D.  C. 


GUSTAV  RASMUS,  M.E. 

PATENT  ATTORNEY  ud  CONSULTING  ENGINEER 
for  17  Ysart 

Active  Head  of  Various  Important  Industries  and  Manufactories 
Specializing  in  Patent  Matters  In 
the  Mechanical  and  Electrical  Arts 
Correspondence  Invited 

2 RECTOR  STREET  • NEW  YORK 


PATE 


3H 

prate  Qjl 


Tnfc  laris  ari  Cipyngte 

Send  your  burin  bm  direct  to  Washington. 
Saves  tixno  and  insures  better  service. 

fcmal  Allaim  taraated 
30  Yen  Active  Practice 

BOOK  WITH  TERMS  FREE 

E.  Q.  SIGGERS 

Patent  Lawyer 

SUIE  2,  If.  II.  BLDG.,  WASHINGTON,  D.  C 


terous  act  was  passed  without  submis- 
sion to  any  representative  American  in- 
ventors, manufacturers,  or  traders,  or 
their  legal  advisers;  without  presenta- 
tion to  or  approval  by  the  Patent  Com- 
mittee of  either  house  of  Congress ; and 
without  the  support  or  approval  of  the 
Commissioner  of  Patents.  The  present 
Commissioner  of  Patents  has  even  sug- 
gested that  the  act  be  amended  so  as  to 
eliminate  therefrom  all  mention  of  pat- 
ents and  trade-marks.  In  view  of  the 
fact  that  under  our  liberal  patent  law 
and  practice  foreigners  have  practically 
the  same  facilities  as  our  citizens  in  ob- 
taining patent,  copyright  and  trade-mark 
protection,  this  special  act  would  seem 
superfluous  to  say  the  least,  and  simply 
another  verification  of  Pope’s  axiom 
“patent”  long,  long  ago,  that  “fools 
rush  in  where  angels  fear  to  tread.” 


Advice  on  Patents 


AN  ELECTRIC  BURGLAR  TRAP 

(i)  Dennis  T.  Murphy,  of  Clinton, 
Mass.,  sends  in  a diagram  of  an  electric 
bank  trap  and  asks  whether  this  inven- 
tion would  be  patentable. 

(A.)  As  far  as  we  can  judge,  your 
idea  represents  a very  novel  scheme, 
although  we  believe  that  it  would  not 
be  worth  while  securing  a patent  on 
same.  The  reason  for  this  is  that  the 
installation  of  your  system  would  be 
far  too  costly  and  that  there  are  many 
other  systems  for  effecting  almost  the 
same  results  that  are  inexpensive. 


A NEW  DESIGN  FOR  ELECTRIC 
LAMP 

(2)  M.  Maltz,  of  Newark,  N.  J., 
sends  in  a diagram  of  a new  style  of 
electric  lamp  and  asks  our  opinion. 

(A.)  As  far  as  we  can  judge,  the 
idea  you  suggest  appears  to  be  a very 
good  one  and  entirely  practical.  Pro- 
viding the  cost  of  making  such  a lamp 
is  not  too  great,  there  should  be  a con- 
siderable sale  for  it,  since  its  life  is 
much  longer  and,  by  means  of  the 
switching  attachment  in  the  base,  any 
degree  of  light  may  be  obtained.  We 
would  advise  you  to  communicate  with 
some  patent  attorney  and  have  a 
search  of  the  Patent  Office  records 
made  to  determine  whether  such  a de- 
vice has  not  already  been  patented. 
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Money  Making  Opportunity! 


This — the  finest 
Pecan  Orchard  in 
the  world  is 

FOR  SALE 

Consists  of  30  acres 
rich  farm  land,  12 
acres  planted  to  22 
year  oid  Paper 
Shell  Pecan  Trees 
of  finest  quality. 
Nuts  sell  for  50c.  to 
$1.00  per  lb.  at  the 
grove. 


In  is  A FORTUNE 


for  the  man  with  some  ready  money.  Three  years 
allowed  for  full  payment.  A beautiful  home  and 
Pecan  Nursery  included.  If  interested  write  TODAY  as  it  will  soon  find  a buyer. 


100%  Annual  Income  for  Life 

is  the  unusual  opportunity  that  is  open  to  a few  investors  in  our  BEARING 
PECAN  ORCHARDS. 

A few  5 and  10  acre  Pecan  groves  containing  five  and  six  year  old  trees 
which  five  years  from  to-day  should  return  you  from  30%  to  50%  annually 
and  increase  each  year  thereafter,  and  which  ten  years  from  to-day  should 
yield  you  100%  and  over  annually  and  continue  during  your  lifetime  and  that 
of  your  children  and  your  great  grandchildren.  Far  better  than  Life 
Insurance. 

THIS  IS  A GILT  EDGED 
INVESTMENT.— Absolutely  safe 
and  unusually  profitable.  It  will 

yield  a good  income  NOW.  To  SC 

r drews  B 

IMMEDIATE  ACTION  ^OixharcKxr.,  2 

is  necessary  if  you  want  to  share  in  & N 1*  York BuiIdi 

these  bearing  orchards.  PaP.  irecan 

Particulars  of  Our  Monthly  Installment  Plan,  showi  >w  you  canVier^m-®11 

can  purchase  a Pecan  Orchard  on  small  monthly  payments,  ing  / planted  Pecan  Grove fo? 

5 per  cent,  at  the  start,  with  principal  doubling  in  value  jT ^ investment  of  about 

years  and  providing  for  a permanent  life  income  is  given  ii  -r  thousand  * dnM* 

our  pamphlet,  “FORTUNES  IN  PECANS,"  sent  on  Y*  na  a011, 

request.  r Namc- 

St  Andrews  Bay  Nursery  & Orchard  Ce. 

2111  TiWty  BuMhg  111  BBBABWAY,  NEW  YBBR 
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WIRELESS 


Vtrtlwa  "^oak-Mpt" 


PRICE  23  CENTS 


by 
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BOOKS 
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HOW  TO  MAKB  WIRELESS  INSTRU- 

MENTS,  edited  by  C.  A.  Lequesne,  Jr.,  90 
Pages,  75  Illustrations.  Fourth  Edition  Just  out. 

This  book  is  chock  full  of  information  and 
shows  how  to  make  different  instruments  and 
wireless  appliances  and  information  not  usually 
found  in  other  books.  You  will  be  surprised 
how  carefully  this  book  is  gotten  up  and  how 
easy  it  is  to  make  your  own  instruments. 
Price  by  mail,  Sffe. 


WIRELESS  HOOK-IJPS,  100  Pages,  171 

Illustrations,  with  a chapter  by  H.  Gernsback. 
This  book  fills  a distinct  want  and  is  the 
most  valuable  adjunct  to  a wireless  station. 
171  different  hook-ups  receiving  and  trans- 
mitting, and  giving  incidentally  a lot  of  in- 
formation about  other  things  in  the  wireless 
station  and  about  .connections.  Once  you  have 
this  book  you  wonder  how  you  could  be  with- 
out it  before.  Prlee  by  mall,  25  cento. 


CONSTRUCTION  OF  INDUCTION  COILS 
AND  TRANSFORMERS,  by  H.  Winfield 
Secor,  90  pages,  79  illustrations,  second  edi- 
tion. If  you  want  to  build  your  own  induction 
coil  or  transformer  we  vnhesitantly  say  that 
this  book  will  give  you  more  information  on 
the  subject  than  any  other  one  irrespective  of 
price.  Important  tables  for  spark  coils  from  1 
inch  to  20  inch  and  for  transformers  from  J4 
K.  W.  to  t K.  W.,  both  closed  core  and  open 
core  are  given.  A multitude  of  information  is 
found  in  this  book  which  cannot  be  found  in 
others.  Price  by  mall,  25  oenta. 


THE  WIRELESS  TELEPHONE,  by  H. 
Gernsback,  second  edition,  80  Pages,  67  Illus- 
trations. A unique  book  giving  the  student 
a good  insight  of  the  wireless  telephone  as  it 
is  today.  In  the  next  five  years  wireless  tele- 
phony will  play  a tremendous  role  in  the 
progress  of  the  World,  and  the  wireless  student 
who  has  given  the  subject  any  thought  at  all 
will  do  well  to  obtain  this  book  as  it  will  give 
him  a close  insight  of  the  intricate  problems 
as  yet  to  be  solved.  The  book  is  written  non- 
technically  and  even  the  layman  will  have  no 
trouble  to  thoroughly  understand  it.  Price 
br  mail,  25  Centa. 


flfapatntrtUm  of  Intarttmf 
(Bail*  8tih  ®rauBformmi 


|**hfxu  Isbl^lnsbn.pssgJ 


MR.  WIRELESS  AMATEUR. — Have 

you  the  be9t  wireless  station  in  your 
vicinity?  Are  you  an  authority  on  the 
wonderful  science  of  Wireless  Telegraphy? 
Do  your  wireless  friends  come  to  you  for 
advice  on  constructing  their  apparatus,  or 
do  they  look  down  on  your  station?  If  so, 
you  need  these  books.  They  cover  the 
wireless  subject  from  A to  Z telling  you 
how  to  make  and  construct  your  apparatus 
using  the  latest  and  best  known  methods, 
and  those  used  by  experts. 

Only’  81-00,  postpaid,  for  the  four  best 
wireless  books  for  the  wireless  amateur. 
Read  up  on  wireless  telegraphy.  Be  an 
authority.  Have  your  friends  come  to  you 
for  their  information.  This  can  be  ac- 
complished by  reading  the  four  best  $.96 
books  on  this  subject  published. 

Any  of  tbe  above  books  aomt  on 
receipt  of  prlee,  $A5  eaeb  or  tbe 
four  for  81.00,  poatpnlA. 


MODERN  PUBLISHING  CO., 

231  FULTON  STRICT,  - • NEW  YORK 
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AN  ELEVATOR  SAFETY 
CLUTCH 

(3)  John  H.  Hardy,  of  Montreal, 
Canada,  sends  in  a drawing  showing 
a safety  clutch  operated  from  within 
an  elevator  to  prevent  dropping  when 
the  cables  are  broken. 

(A.)  We  do  not  believe  that  the 
idea  presents  sufficient  novelty  to  make 
it  worth  while  securing  a patent.  Fur- 
thermore, there  are  many  safety  de- 
vices on  elevators  in  actal  use,  that 
work  satisfactorily.  As  a matter  of 
fact,  your  safety  device  must  be  oper- 
ated by  hand  and  we  believe  that  in 
times  of  danger,  such  as  the  breaking 
of  an  elevator  cable,  the  operator  could 
not  be  relied  upon  to  pull  the  lever 
operating  the  safety  device.  Most  de- 
vices on  the  market  for  this  purpose 
are  therefore  automatic  in  action  and 
as  far  as  we  are  able  to  learn  they  are 
highly  satisfactory.  It  is  therefore 
evident  that  this  field  of  invention  is 
pretty  well  covered  already. 


APPARATUS  FOR  PREVENTING 
LOSSES  FROM  DEAD  ENDS 

(4)  Carroll  Pfleegor,  of  Milton, 
Pa.,  sends  in  a sketch  and  asks  for  an 
opinion  concerning  a device  to  prevent 
losses  from  dead  ends  in  radio  receiv- 
ing apparatus. 

(A.)  We  would  advise  that  this  idea 
is  far  too  complicated  to  be  generally 
employed.  There  would  probably  be  a 
very  small  market  for  it.  Accordingly, 
it  would  not  be  worth  while  to  make 
application  for  a patent. 


LIGHTING  BY  MEANS  OF 
WASTE  HEAT 

(5)  M.  Wilkins,  of  Muskogee,  Okla., 
writes  stating  that  he  desires  informa- 
tion as  to  the  value  of  a system  for  light- 
ing a room  from  the  waste  heat  of  a 
stove. 

(A.)  The  idea  is  certainly  a very 
novel  one  and  represents  an  interesting 
scheme  for  utilizing  the  heat  of  a stove 
for  another  purpose  aside  from  that  of 
warming  the  room.  However,  we  do 
not  believe  that  a sufficient  amount  of 
current  could  be  generated  by  the 
method  you  describe  to  make  the  plan 
practicable.  Our  suggestion  would 
therefore  be  to  improve  on  the  cur- 
rent generating  member. 


MONEY 

for  you  if  you  only  start  right.  All  you  require 
is  one  good  Idea  and  your  fortune  is  made. 

Let  us  aid  you  in  developing  your  ideas  and 
put  them  in  good  commercial  shape. 

We  can  do  the  same  for  you  that  we  have  done 
for  others.  We  know  how  things  must  be  made 
to  have  a market  value. 

With  our  staff  of  trained  engineers  and  me- 
chanics we  are  able  to  design  anything  no  matter 
how  small  or  how  large;  how  simple  or  how  in- 
tricate the  article  may  be  we  can  handle  it,  and 
save  you  money. 

Don’t  waste  your  money  on  expensive  patents 
before  you  have  your  invention  perfected,  you 
may  have  the  same  expense  over  again. 

Our  receipt  for  your  idea  is  safer  and  a better 
protection  to  you  than  anyone  else  can  give  you. 

What  Means  Have  Yon  to  Get  In  Con- 
tact with  the  Rlffht  People? 

We  are  right  in  the  center  of  all  business  and 
it  will  he  to  your  interest  to  consult  us. 

We  Manntaetnre  In  Any  Quantity 

and  make  parts  by  the  piece  of  every  conceivable 
material  with  greatest  accuracy. 

GBAR8  of  all  descriptions. 

Differential  and  straight  magnet  winding,  etc. 
FREE — We  will  give  you  advice  on  all  tech- 
nical questions  direct  if  you  enclose  a Sc  stamp 
for  postage. 

MULLER  & IABLON8KY 

Bank  and  Blaaekor  St.  Naw  York 


MI  ATT  f— «• 
PATENTS 
1868-1913 


G.W.MUTT,CMnseloratLaw 

Mritw  if  1. 1 Fmip  Mtafe  «tt 
MImi:  Tm0i  Cmt,  S iri  7 Man  It,  Kf  Till 

'FImm,  5437  Cotdudn  Nisht.  3390  Moranwid. 
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Classified  Advertisements 

You  will  find  it  a good  investment  to  use 
these  columns. 


Advertisements  in  this  department  5 cents  a word, 
no  display  of  any  kind.  Payable  in  advance,  by  cur- 
rency, check,  money  order  or  stamps.  Count  7 words 
per  line. 

5%  discount  for  3 Insertions 
10%  discount  for  6 Insertions 
15%  discount  for  9 Insertions 
20%  discount  for  12  Insertions 
within  one  rear* 

One  of  the  most  profitable  high  grade  classified  me- 
diums in  the  United  States.  Try  it  out. 

Advertisements  for  the  February  Issue 
must  be  In  our  hands  not  later  than 
January  1st. 

AGENTS 

SELL  “EVERLASTING”  TRANSFORMERS, 
operate  electric  bells,  toys,  signals,  etc.  Takes  place 
of  dry  batteries,  operates  on  alternating  electric  light 
Circuit.  Agents  price  $2.00;  retails,  $3.50.  Demon- 
stration set,  $8.60.  By  parcels  post,  15  and  25c 
extra.  Write  us  about  Electric  Massage  device. 
Something  new;  very  fine.  Electric  Star  Devices  Co., 
Box  1253,  Pittsfield,  Mass. 

$60.00  PER  WEEK  AND  UP.  HOW  FAR  UP 
depends  on  you.  Enormous  sums  are  being  made  by 
Oxygenator  Salesmen— one  has  made  $21,500  in  three 
years;  another  $6,000  in  one  year;  another  $4,600  in 
six  months.  Western  Oxygenator  Co.,  Beatrice,  Neb. 
(2)^ 

I NEED  GOOD  MEN— EVERYWHERE— PART 
or  all  time;  learn  my  methods;  join  me  in  my  high- 
class  business;  established  13  years;  authorized  capital, 
$1,000,000;  no  experience  needed;  desk  and  complete 
business  outfit  free;  write  to-day.  W.  M.  Ostrander, 
Dept.  16,  12  West  31st  St.,  New  York  City.  (tf)* 

BETTER  LIGHT  FOR  1/6  COST  OF  ELEC- 
tricity.  Suitable  for  Home  or  Store.  Easily  installed. 
No  experience  necessary,  big  demand.  Write  for 
FREE  catalogue.  Doud  Lighting  Co.,  175-B,  N.  San- 
gamon, Chicago.  (tf)A’ 

AGENTS— NOVELTY  KNIVES  AND  RAZORS 
are  lightning  sellers.  100  per  cent  profit.  Exclusive 
territory.  Goods  guaranteed.  Novelty  Cutlery  Co., 
206  Bar  St.,  Canton,  O.  (2)* 

AUTOMOBILES 

USE  AN  AIR-FRICTION  WITH  NEW  1914  IM- 
provements.  Increases  power  and  economy  of  motor 
one-half.  Absolutely  impossible  to  choke  or  load  like 
other  carburetors.  Uses  distillate,  gasoline  or  half 
kerosene  with  finest  results.  Starts  easy  in  coldest 
weather.  We  fit  all  motors,  guaranteeing  definite  re- 
sults or  refund  money.  Exclusive  county  rights. 
Special  price  first  order.  The  Air-Friction  Carbu- 
retor Co.,  Dayton,  Ohio.  (tf)A- 

' AERONAUTICS 

NOW  IS  THE  TIME  TO  FLY.  BIPLANE  AND 
monoplane  gliders.  Price  $35.00  each.  Particulars 
free.  Audrey  Lambdin,  Steele,  N.  Dak. 

— BOOKS,  etc. 

“MONEY  MAKING  IDEAS,”  PUBLISHED 
monthly,  turns  vour  spare  time  into  cash.  Sample 
copy  free.  A.  Kraus,  409  Chestnut  St.,  Milwaukee, 
wis. (£)★ 

SECOND-HAND  BOOKS— HALF  PRICES  ON 
every  subject;  new  26  per  cent  discount;  books 
bought;  catalogue  No.  818  free.  Foyle,  121  Charing 
Cross  Road,  London,  England.  (3)lk 


BOOKS,  ETC. 


WORLD’S  BEST  SELF-EDUCATIONAL  BOOKS. 
Electrical,  mechanical,  agricultural,  business,  science. 
Anything  technical.  Catalogs  free.  Explain  subject 
thoroughly.  C.  Higene  Co.,  Dept.  I,  2441  Post  St., 
San  Francisco,  Cal. 


SEND  12c.  FOR  “SEXUAL  PHILOSOPHY.” 
clearest,  best,  most  instructive  sex  manual  published. 
Actually  teaches,  not  merely  argues.  Write  today. 
“Health- Wealth”  Publishing  House,  82  Bennington 
St.,  Lawrence,  Mass.  (4) 


GREAT  BOOK— WONDERS,  MAGIC  SECRETS 
and  Mysteries  revealed;  startling  disclosures  of  the 
past  century.  Very  interesting.  Mailed,  only  10c. 
Wedge  Publishing  Co.,  L,  Binghamton,  N.  Y. 

LOVE,  COURTSHIP  AND  MARRIAGE— THE 
only  book  of  its  kind  in  existence.  Copy  and  terms, 
10c.  C.  Henrikson,  M.E.,  Tioga,  N.  Dak. 

GET  VALUABLE  MAIL.  WHOLE  YEAR  FOR 
20  cents.  Money  returned  if  unsatisfactory.  Cornish 
Electric  Company,  Schenectady,  N.  Y. 

ELECTRICAL  AND  PRACTICAL  HANDBOOKS. 
All  titles.  Proctor  Book  Co.,  559B,  W.  Lake  St.. 
Chicago,  111. 

BOOKS  ABOUT  ELEVATORS— BEST  PUB- 
lished.  Morse,  19  Union  PI.,  Yonkers,  N.  Y.  (2) 

BUSINESS  OPPORTUNITIES 

FREE  FOR  SIX  MONTHS— MY  SPECIAL  OF- 
&D^vSTin,t»ro<luc^  my  magazine  “INVESTING  FOR 
PKUhll.  It  is  worth  $10  a copy  to  anyone  who 
has  been  getting  poorer  while  the  rich,  richer.  It 
demonstrates  the  REAL  earning  power  of  money, 
and  shows  how  anyone,  no  matter  how  poor,  CAN 
acquire  riches.  INVESTING  FOR  PROFIT  is  the 
only  progressive  financial  journal  published.  It  shows 
how  $100  grows  to  $2,200.  Write  NOW  and  I’ll 
send  it  six  months  free.  H.  L.  Barber,  418.  20  W. 
Jackson  Blvd.,  Chicago.  (8)^k 

MANUFACTURE  “SUBSTITUTE  FOR  EGGS.” 
Enormous  profit;  sells  like  wildfire.  No  canvassing 
necessary.  Start  now ; make  big  money  while  eggs 
are  highest. . $1.00  for  secret  and  complete  instruc- 
U?"*  Particulars  free.  W.  C.  Ddzell,  811M,  South 
Fickctt,  Los  Angeles,  Cal. 

BE  A SUCCESSFUL  MANUFACTURER  AND 
get  the  ion  s share  of  profits.  Particulars  free. 

.al^po.hsh«  formula  for  stamp.  Charles  Krcoos 
2114  Eccles  St.,  Pittsburgh,  Pa. 

, ADVERTISE  IN  183  DIFFERENT  MAGAZINES 

BOorxS180i:Lht1/silWPr?rNCUjarS  ,ree-  Ki"g'S  Age“^ 

PAYING  PROFESSION  SHOWCARD  LETTER- 
Ows1eyC0HTardts!  ohioDe,Cril>tiOn  tnt-  ChrU1°Ph*r 

DRAWING  OUTFITS 

A COMPLETE  DRAWING  OUTFIT  FOR  $3  80 
consists  of  instruments,  board,  2 triangles,  tee  square* 
curve  pencils,  ink,  rubber,  shield,  scale,  paper!  etc* 
Regular  Dnce,  $8.75.  Sent  on  receipt  of  price/  Send 
S.r,  Newark,  and  Tri»n*'«  Co/  80* ClinWn 

ELECTRICAL  APPARATUS 

DIAGRAMS— OUR  MODERN  BLUE  PRINT 
Oiart  Method  of  Electrical  Wiring.  Write  for  in* 

mAnoona.  Pa!nCal  Wiri"8  Dia8ram  Co>  (£ 

, OUR  SMALL  TRANSFORMERS  OPERATE 
bells  toys;  signals;  will  light  your  Xmas  tree  with 
safety.  Diamond  Transformer  Company.  See  our 
advertisement  and  write  us  for  prices. 

^MODERN  ELECTRICAL  CONSTRUCTION  BY* 
Henry  C.  Horstmann  and  Victor  H.  Tousley  A new 
revised  and  enlarged  edition,  16mo.,  858  pages  173 
diagrams.  Pocket  size  full  leather  limp.  Price.  $1  50 
postpaid.  Modern  Publishing  Co.,  231  Fulton  St., 
incw  Y ork. 
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FOR  MEN  INSTRUCTION 


THE  “HANDY”  STEAM  PRESSER  CREASES 
trousers  in  three  minutes.  Weight  four  ounces. 
Postpaid,  $1.25.  Circular  free.  Aquidneck  Co., 
Portsmouth,  R.  I. 


FOR  SALE 


ONE  ONLY— 1 KW.  TYPE  C QUENCHED 
spark  transmitting  set  ordered  for  one  of  our  Cen- 
tral American  customers  which  order  was  later  can- 
celed. Absolutely  new,  $225.00.  Tropical  Trading 
Co.,  New  Orleans,  La.  (9) 

ELECTRO  M*KW.  TRANSFORMER  COIL,  $4.75; 
Gerasback  Interrupter,  $1.50;  together,  $5.75.  Have 
other  bargains.  Stanley  Strauss,  5225  Lexington 
Ave.,  Chicago,  111. 


FOR  SALE— MOVING  PICTURE  FILMS.  ANY 
subject,  lc  per  foot  Davis  Service,  Watertown, 
Wis.  (4) 


FOR  SALE— ONE  *4 -INCH  SPARK  COIL,  $1.85; 
wire  for  a }4-inch  coil,  and  some  silicon.  Arthur 
Bryn,  Devils  Lake,  N.  Dak. 


EXCELLENT  WIRELESS  CABINET  RECEIV- 
ing  set  Send  for  description  and  price.  J.  A. 
Crowdus,  5047  Washington  Ave.,  St  Louis,  Mo. 


2-INCH  SPARK  COIL,  $4;  MTJRDOCK  VARI- 
able,  $2;  lightning  switch,  $1.75:  practically  new. 
Arthur  Kenison,  45  Parker  St.,  Lexington,  Mass. 


FOR  SALE— WIRELESS  INSTRUMENTS.  FOR 
particulars,  address  Wm.  Petersen,  care  of  Miles 
Laboratory,  Elkhart,  Ind.  (1) 


4x5  SENECA  CAMERA;  PLATE;  GOOD  CON- 
dition,  $3.50.  1,000-mile  detector,  $1.00.  H.  Tucker, 

63  Clifton  PL,  Jersey  City,  N.  J. 


FOR  SALE— COMPLETE  SENDING  AND  RE- 
ceiving  station.  Fred  Six,  1100  Lafayette  Ave.,  Mat- 
toon,  111. 


HELP  WANTED 


LEARN  THE  REAL  ESTATE  BUSINESS— OUR 
complete  instruction  book  teaches  listing,  appraising, 
management,  salesmanship,  insurance,  brokerage,  adver- 
tising, renting  agency,  forms,  etc.  121  subjects.  Ex- 
cells $20.00  correspondence  course.  Buckeye  cover, 
75c.  Silk  cloth,  $1.00  postpaid.  Realty  Book  Co., 
5997  Euclid  Ave.,  Cleveland,  Ohio.  (&)it 


FREE  ILLUSTRATED  BOOK  TELLS  OF 
about  300,000  protected  positions  in  U.  S.  service. 
Thousands  of  vacancies  every  year.  There  is  a big 
chance  here  for  you,  sure  and  generous  pay,  life- 
time employment.  Just  ask  for  booklet  S-947.  No 
obligation.  Earl  Hopkins,  Washington,  D.  C.  ★ 

$$$$$$$$$$EARN  $100  MONTHLY  REPORTING 
local  information.  Name,  etc.,  to  us.  We  control 
valuable  markets.  No  canvassing.  Enclose  stamp. 
National  Information  Sales  Company. — BCQ— Cin- 
cinnati, Ohio.  (2) 


I WILL  START  YOU  EARNING  $4  DAILY  AT 
home  in  spare  time  silvering  mirrors;  no  capital;  free 
instructive  booklet,  giving  plans  of  operation.  G.  F. 
Redmond,  Dept.  A.  G.,  Boston,  Mass.  (8)* 


INFORMATION 


MARRY  — MARRIAGE  DIRECTORY  WITH 
photos  and  descriptions  free.  Pay  when  married. 
New  System,  Box  525  W.  Z.,  Kansas  City,  Mo.  if 


INSTRUCTION 


FREE— ILLUSTRATED  BOOK  ON  HYPNOTISM 
and  other  occult  sciences  to  all  who  send  their  ad- 
dress. Write  to-day  and  learn  how  to  influence  and 
control  others.  M.  D.  Betts,  Sta.  174.  Jackson, 
Mich.  (tf)^ 


EXPERIMENTERS  WHO  DESIRE  COMPLETE 
instructions  for  making  a step-down  transformer  for 
experimental  purposes,  at  small  expense  (that  can  be 
connected  with  ordinary  house  circuits)  to  send  25c 
for  the  best  book  ever  issued  on  the  subject.  Great 
demand;  everybody  wants  it.  Better  than  batteries. 
Address,  Engineering  Education  Extension,  Lock  Box 
41,  Hanover,  N.  H. 

WANTED— YOUNG  MEN  LEARN  ARCHITEC- 
tural  Drafting.  Salary  $25  to  $76  weekly.  Big  de- 
mand, short  hours,  pleasant  work.  Instruments  free. 
Particulars.  Keystone  Architectural  Institute,  Man- 
sion Bldg.,  Rochester,  N.  Y. 


GOLD  PLATE  JEWELRY— PRACTICAL  IN- 
structions  26  cents.  Webster,  Box  1074,  Providence, 
R.  I. 


MACHINERY 


MODELS  MADE  FOR  INVENTORS;  GENERAL 
machine  work;  designing  and  perfecting;  developing 
automatic  devices  and  machinery.  In  a position  to 
do  all  kind  of  light  tool  and  machine  work.  Prices 
reasonable;  estimates  cheerfully  given.  Ideal  Machine 
Works,  61  Ann  St.,  New  York  City.  (tf)* 


WE  MAKE  WORKING  MODELS  FOR  INVEN- 
tors;  also  dies  and  stampings  of  specialties,  and  carry 
a complete  stock  of  brass  gears  and  model  supplies. 
Send  for  catalogue.  The  Pierce  Model  Works,  3405 
Pierce  Ave.,  Chicago,  I1L 


MISCELLANEOUS 


TOBACCO,  THE  PURE  LEAF,  NOT  MANUFAC- 
tured.  The  best  tobacco  for  chewing  and  smoking. 
Samples,  one  pound  prepaid,  25c.  Dolan  & Co.,  1135 
Market,  Louisville,  Ky.  (8) 


FREE  TUITION  BY  MAIL— CIVIL  SERVICE, 
mechanical  drawing,  stationary  engineering,  electric 
wiring,  agriculture,  poultry,  normal,  bookkeeping, 
shorthand  and  typewriting  courses.  . For  free  tuition, 
apply  Carnegie  College,  Rogers,  Ohio.  (tf)^ 

1000  WAYS  GETTING  RICH— BOOK  CONTAIN- 
ing  108  pages,  25c;  100  printed  envelopes,  80c;  Jolly 
Joker’s  Joke  Book,  10c;  18  pretty  postcards,  10c. 
Cycle  Press,  1067  Jason,  Denver,  Colo.  (2) 


PATENT  ATTORNEYS 


1868— MIATT— PATENTS— 1913— i.e.,  45  YEARS’ 
personal,  practical  and  successful  experience  in  pro- 
curing U.  S.  and  Foreign  Patents,  Registration  of 
Trade-Marks,  Labels,  Prints,  Copyrights,  etc.  Also 
as  Counsellor  and  Expert  in  Patent  Causes.  Personal 
attention  given  to  all  business  assumed  by  mutual 
consent,  but  only  on  reasonable  compensation  for 
time  and  labor  involved.  Terms  moderate,  but  not 
contingent.  Information  and  advice  freely  given,  but 
no  circular  literature.  Branch  Office,  Washington, 
D.  C.,  for  transaction  of  business  with  Patent  Office 
direct.  Reliable  and  competent  foreign  representa- 
tives. Geo.  W.  Miatt,  Attorney  and  Counsellor  at 

Law  and  Patent  Expert.  Patent  business  exclusively. 
Offices,  Temple  Court,  Cor.  Nassau  and  Beekman 
Sts.,  New  York  City. (tf) 

INVENTORS  WANTED— TO  SUBMIT  DEVICES 
for  street  railway  transfer  system;  also  other  inven- 
tions. For  particulars  address  Bnventors’  Mutual 

Development  Association,  818  Potomac  Bank  Bldg., 
Washington,  D.  C.  (3) 


PATENT  SECURED  OR  FEE  RETURNED. 
Send  sketch  for  free  search  and  report  as  to  patenta- 
bility. Books  on  inventions  and  patents,  ana  refer- 
ence book  sent  free.  John  S.  Duffie  & Co.,  603  F 
St.,  Washington,  D.  C.  (tf)^ 

PATENTS,  ELECTRICAL  AND  MECHANICAL 
a specialty.  Book  free.  Joshua  R.  H.  Potts,  Patent 
Lawyer,  8 Dearborn  St.,  Chicago;  805  G St.,  Wash- 
ington; 929  Chestnut  St.,  Philadelphia.  (10)Ar 
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Apparatus  Exchange  Department 

This  department  is  for  the  free  use  of  our  sub- 
scribers and  readers,  to  enable  them  to  exchange 
technical  articles  for  which  they  have . no  need  for 
other  articles  or  apparatus  which  they  prefer. 

Advertisements  under  this  heading  containing  more 
than  fifty  words  cannot  be  accepted;  the  right  is 
reserved  to  rewrite  or  reject  any  advertisement  which 
will  not  be  for  the  best  interests  of  our  readers.  Ad- 
vertisements under  this  heading  will  be  inserted  one 
time  only,  free  of  charge. 

Advertisements  of  articles  intended  for  sale  cannot 
be  accepted,  as  a regular  classified  department  is  con- 
ducted for  advertising  of  this  character  at  a cost  of 
5c  per  word. 

Advertisements  should  be  addressed  to  “ Apparatus 
Exchange  Department,”  care  Modern  Electrics  and 
Mechantcs,  231  Fulton  St.,  New  York. 

Advertisements  for  the  February  number  should 
reach  us  on  or  before  December  31st. 


WANTED:  A PAIR  OF  BR ANDES  SUPERIOR 
ones.  Have  for  exchange  an  omnigraph  worth  $4. 
ill  pay  balance.  Ernest  Lang,  411  Spring  St, 
West  Hoboken,  N.  J. 


HAVE  A 18-SHOT  MARLIN  44-CALIBRE 
rifle,  a $40  collection  of  stamps,  a 22-calibre  Stevens 
“Favorite”  rifle,  a $10  drawing  set  a $0  camera,  a $6 
camera,  a $2  enlarging  camera  and  11  Tom  Swift's 
books,  valued  at  $2.75.  Will  exenange  all  or  part  on 
a good  receiving  set.  Fred  E.  Hughes,  R.  F.  D.  1, 
Hillsboro,  Ore. 


IN  THIS  VALUABLE  BOOK  WILL  BE  FOUND 
everything  that  is  necessary  for  the  study  of  teleg- 
raphy. Rules  are  given  for  the  guidance  of  operators 
in  all  different  kinds  of  services,  and  they  are  very 
clear  and  comprehensive.  “Telegraphy  Self-Taught; 
A Complete  Manual  of  Instruction,”  by  Theo.  A. 
Edison,  M.  A.,  12mo..  170  pages,  fully  illustrated. 
Price,  $1.00  postpaid.  Modern  Publishing  Co.,  231 
Fulton  St.,  New  York. 

WILL  EXCHANGE  ONE  RECEIVING  SET? 
a telephone  receiver,  with  cord;  two  telegraph 
sounders  of  5 ohms,  two  snap  switches,  three  lights 
and  sockets,  a flashlight,  a buzzer  and  push  button, 
three  extra  sockets  and  one  brass  socket.  Vvhat  have 
you?  Harold  Stoneman,  90  Elmwood  Ave.,  Last 
Orange,  N.  J. 


HAVE  FOR  EXCHANGE— 75-OHM  RECEIVERS, 
Fleming  valve  detector,  receiving  coupler  in  case, 
small  dynamo.  Monitor  bell,  small  motor,  magneto 
and  sending  helix.  Want  audion,  wireless  goods, 
small  transformer,  supplies  and  material.  E.  R. 
Hough,  Johnstown,  N.  Y. 


HAVE  A FIVE-VOLUME  SET  OF  MACHINIST 
books  bound  in  best  leather,  adapted  specially  for 
a man  who  wants  to  be  a master  mechanic-  Books 
are  in  first-class  condition  and  cost  $54.00.  Will  ex- 
change for  good  wireless  outfit.  Guy  Beam,  44  M. 
Charles  St.,  Lestershire,  N.  Y. 


DO  YOU  WANT  THIS  BOOK.  WHICH  TELLS 
you  how  to  test  and  operate  all  different  kinds  of 
electrical  apparatus,  from  venerators  and  motors  to 
lamps  and  bells3  Only  $1.50  postpaid.  “Electricians’ 
Operating  and  Testing  Manual.”  by  Henry  C.  Horst- 
mann  and  Victor  H.  Tousley,  16mo.,  full  leather,  and 
chuck  full  of  the  right  kind  of  information,  which 
can  be  readily  mastered  by  the  layman  as  well  as 
the  experienced  man.  Modern  Publishing  Co.,  231 
Fulton  St.,  New  York. 


WILL  EXCHANGE  ONE  DYNAMO  RUN  BY 
water  motor;  size,  754x6x6 54.  One  four-coil  motor; 
size.  7x4x6.  One  telegraph  key  and  sounder,  ruooer 
covered  coils;  size,  7x4 54x4.  For  complete  wireless 
sending  and  receiving  set.  William  Harding,  1221 
Hennepin  Ave.,  Minneapolis,  Minn. 


WILL  EXCHANGE  A 22-RTFLE.  500-SHOT 
Daisy,  batteiy  motor,  medical  coil  and  0-30  ammeter, 
for  a pair  of  good  2.000-ohm  phones  with  head  band. 
Brandes  preferred.  E.  A.  McGilvra,  608  13th  Ave., 
S.  E.,  Minneapolis,  Minn. 


WANTED— ONE  KILOWATT  TRANSFORMER, 
closed  core.  Will  give  two  ammeters,  1 to  40  and 
1 to  80  scales;  A.  C.  voltmeter,  D.  C.  voltmeter,  J4 
K.  W.  coil;  one  A.  C.  motor,  value  $25;  ceiling  fan, 
1-inch  coil;  Pr.  Western  Electric  phones,  1 Horse 
D.  C.  motor,  one  transformer,  110  to  6 volts;  two 
detectors;  single  slide  tuner,  loose  coupler.  J.  Yates 
Van  Antwerp,  12  South  Perry  St.,  Johnstown,  N.  Y. 


“WIRELESS  HOOK-UPS,”  CONTAINING  96 
pages  and  100  hook-ups,  is  full  of  diagrams  fully 
illustrating  every  possible  wireless  connection.  This 
book  will  enable  wireless  men  to  get  excellent  results. 
Sent  postpaid  for  $0.26.  Modern  Publishing  Co., 
Book  Dept.,  231  Fulton  St.,  New  York  City. 


HIGH  GRADE  TUNER,  TWO  FERON  DETEC- 
tors,  variable  condenser,  fixed  condenser,  all  mounted 
in  a mahogany  casqr;  also  one  pair  2,000-ohm  phones. 
Sending  set  consists  of  Thordarson  transformer,  Tvoe 
HO.,  1-inch  coil,  key,  condenser  and  helix.  In  ex- 
change for  a motorcycle  or  a well-made  glider.  Aug- 
ustine Francis,  295  Walnut  St.,  Brookline,  Mass. 


FOR  EXCHANGE— ONE  SPLIT  BAMBOO  FISH 

Eole,  with  extra  tip  and  case;  2 doz.  first-class  fly 
ooks,  assorted;  one  Japanned  bait  box;  all  new; 
never  used.  Want  110  V.  A.  C.  or  D.  C.  motor,  or 
wireless  goods  to  value  of  $3.75.  Must  be  in  good 
condition.  Ross  Stinson,  2428  Pacific  Ave.,  Hoquiam, 
Wash. 


WILL  EXCHANGE  75-OHM  RECEIVER  WITH 
headband  and  cord;  porcelain  base  D.  P.  D.  T.  knife 
switch,  electric  engine  with  wind  mill;  .or  1,000-ohm 
receiver  or  receivers,  without  or  with  headband,  ana 
two  detectors,  silicon  and  galena  preferred.  Lough- 
nan  Smith,  18  Maiden  Lane,  Kingston,  N.  Y. 


BEAUTIFUL  PHOTOGRAVURES— SIZE  7 x 10 
in.  of  Thomas  A.  Edison  and  Nicola  Tesla.  Suit- 
able for  framing — Just  the  thing  for  your  den  or 
station — 10c  each  or  the  two  mailed  postpaid  on  re- 
ceipt of  16c  stamps  or  coin.  W.  A.  0.  A.,  231  Ful- 
ton St.,  New  Yoric  City. 


FOR  EXCHANGE— 800  FEET  OF  NO.  10 
aluminum  wire;  just  the  thing  for  aerials.  Will  ex- 
change for  anything  electrical.  Harry  Pritchard,  618 
East  A St.,  Grants  Pass,  Oregon. 


WILL  EXCHANGE  A 110-VOLT,  60-CYCLE,,  H - 
H.  P.  A.  C.  motor;  a 110-volt,  54  H.  P.  D.  C.  motor* 
a 1-inch  spark  coil  (new);  a homemade  loose  coupler; 
an  electrolytic  rectifier  (4  jars) ; large  condenser 
rack;  variable  condenser;  a large  electric  bell,  and  a 
wireless  key.  Want  stamps,  old  coins,  good  dynamo, 
storage  battery,  arc  light  or  step-down  transformer, 
or  what  have  you?  Robert  Giboney,  408  E.  16th, 
North,  Portland,  Ore. 


I HAVE  A WIRELESS  KEY.  A BATTER v 
motor.  The  motor  I have  used  for  a rotary  spark 
gap.  I also  have  a buzzer  and  a No.  2 Brownie 
camera,  which  is  new.  Would  like  to  get  in  exchange 
a small  receiving  set  or  a double  slide  tuner.  Ad- 
dress M.  Nelson,  care  Broadway  Pharmacy,  Aber- 
deen, Wash. 

\ ..  — 

THE  REAL  ESTATE  EDUCATOR  CONTAINS 
inside  information  not  generally  known.  Don’ts  in 
Real  Estate,  tells  all  about  the  real  estate  business 
from  A to  Z.  $1.00,  postpaid  to  any  point  in  the 
U.  S.  on  receipt  of  price.  Modern  Publishing  Co., 
231  Fulton  St.,  New  York  City. 


WANTED— AN  AUDION  OR  10-AMPERE  BOS- 
ton  key.  in  exchange  for  double  slide  tuning  coil 
worth  $2;  a Bunnel  main  line  relay  of  150  ohms 
worth  $8:  J4  pound  s.  s.  c.  magnet  wire  worth  60 
cents,  and  a telephone  transmitter.  John  Chandler, 
Box  423,  Two  Harbors,  Minn. 


FIRST  STEPS  IN  ELECTRICITY.  OR  ELEC- 
tricity  for  the  Beginner  I Doesn’t  that  title  sound  in- 
teresting? It  is  just  what  it  denotes,  or  maybe  more, 
because  it  starts  off  with  the  development  of  elec- 
tricitv,  explaining  fully  in  a purely  descriptive  man- 
ner how  to  perform  simple  experiments  with  as  little 
expense  as  possible.  283  pages,  114  illustrations, 
pocket  size,  cloth  cover.  Price,  $1.00  postpaid.  Mod- 
ern Publishing  Co.,  231  Fulton  St.,  New  York  City. 


WIRELESS  OUTFIT  CONSISTING  OF  14  IN- 
struments,  several  switches  and  other  accessories, 
mounted  on  base  2 by  3 feet,  all  connected,  ready 
to  send  25  and  receive  500  miles.  Want  repeating 
shc.igun  and  typewriter.  Any  good  offer  considered. 
J.  P..  Koch,  Hawthorne,  N.  J. 
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HAVE  yA  to  H K.  W.  CLOSED  CORE  TRANa- 
forracr,  with  five  variations  of  power,  to  exchange 
for  high  grade  receiving  apparatus,  navy  phones, 
good  perikon,  Clapp  Eastham  loose  coupler;  also 
commercial  detector,  with  ferron  crystal  for  Blitzen 
variable.  Southgate,  28d  St.,  Y.  M.  C.  A.,  New  Aork. 

WANTED— A LOOSE  COUPLER  (MURDOCK 
or  Blitzen),  Perikon  detector  stand  and  a Blitzen 
variable  condenser.  Have  a commercial  detector  stand 
with  marble  base,  Gillette  Safety  Razor  set,  2J4  by 
8 J4  Brownie  camera,  and  a stamp  collection  in  Scott  s 
Imperial  Album  of  over  700  dmerent  kinds.  John 
C.  Doolittle,  Box  104,  Centralia,  Fla. 


JUST  OFF  THE  PRESS  — BOUND  VOLUME 
No.  5 of  Modern  Electrics;  contains  more  real  in- 
formation than  is  found  in  $50.00  worth  of  electrical 
books;  1,344  pages;  2,100  illustrations;  1,660  questions 
and  answers.  A veritable  encyclopedia  on  electricity. 
If  you  are  a student  of  electricity  or  desire  to  keep 
in  touch  with  the  electrical  progress  of  the  world  you 
can't  afford  to  be  without  this  wonderful  collection  of 
data  on  inventions,  illustrations  and  writings  of  lead- 
ing authors  from  every  part  of  the  world.  Positively 
only  89  sets  left.  Orders  will  be  filled  as  received 
ana  money  returned  when  supply  is  exhausted.  Price 
$3.00;  66c  extra  by  mail  in  U.  S. ; 96c  extra  in 
Canada.  Modern  Publishing  Co.,  231  Fulton  St, 
New  York,  N.  Y. 


WHAT  HAVE  YOU  TO  EXCHANGE  FOR  5 
lbs.  of  German  silver  wire,  No.  28  d.  c.  c.  R.  M. 
Canfield,  26  Dodd  St.,  Bloomfield,  N.  J. 


WANTED— A TWO-INCH  SPARK  COIL  IN  Ex- 
change for  254  lbs.  No.  36  black  enameled  magnet 
wire;  small  fixed  condenser;  one  assembled  core  for 
4-inch  coil;  two  books  on  coils,  one  book  on  wireless 
outfits,  one  book  on  Wimhurst  machines,  and  one 
book  on  Primary  Batteries,  and  one  new  buzzer. 
Frank  Prima,  123  Poplar  St.,  Jersey  City,  N.  J. 


WANTED— APPARATUS  OF  ANY  KIND. 

Have  for  exchange  a commercial  perikon  detector, 
two  Ferron  detectors,  two  pairs  of  phones  of  2,000 
ohms  each,  a carborundum  detector,  a detector  worth 
$2.60,  four  cat  whisker  detectors  worth  $1.60,  8 an- 
tenna switches,  a No.  la  Eastman  kodak,  an  aluminum 
aerial,  three-bar  magneto,  a magic  lantern  and  a 
1,000-shot  air  rifle.  Write  to  Maurice  Winglemire, 
Holly,  Mich. 


MR.  ELECTRICIAN : DO  YOU  KNOW  ALL 

about  wiring  diagrams  and  descriptions?  If  not,  you 
need  this  book,  which  is  the  latest  out  on  the  subject, 
"Modern  Wiring  Diagrams  and  Descriptions,”  by 
Henry  C.  Horstmann  and  Victor  H.  Tousley,  16  mo., 
300  pages,  226  illustrations.  Full  leather  binding, 
size  4x6  inches,  pocket  edition.  Price,  $1.60  post- 
paid. It  explains  dynamos  and  motors,  alternating 
current  and  direct  current,  ground  detectors  and 
storage  batteries,  installations,  etc.  Modern  Publish- 
ing Co.,  231  Fulton  St  New  Yorjc. 


WILL  EXCHANGE  ONE  BICYCLE  IN  GOOD 
condition  for  small  printing  press,  or  a small  electric 
dynamo  of  standard  voltage.  Must  be  in  good  con- 
dition. Address  James  Tillery,  88  Bainbridge  ut., 
Dublin,  Ga. 


WANTED— COLT’S  AUTOMATIC  26  CALIBER 
7-shot  pistol,  in  good  condition,  or  set  of  urandes 
Navy  type  receivers,  in  exchange  for  254  K.  W. 
open-core  transformers  and  interrupter.  All  in  good 
condition.  Boyce  Miller,  401  S.  15th  St.,  Independ- 
ence, Kans. 


WILL  EXCHANGE  $16  LOOSE  COUPLER, 
fixed  condenser,  and  a 5 ohm  telegraph  set,  for  a 54 
or  54  K.  W.  Transformer;  also  have  a No.  5778  Om* 
nigraph  in  exchange  for  static  machine  or  chemistry 
or  electrical  books,  value  $5.  Roy  Heath,  1007  o. 
Arizona  St.,  Butte,  Mont. 


TO  EXCHANGE:  1 HIGH  GRADE  SENDING 
and  receiving,  consisting  of  1 54  K.  W.  Magnetic 
Leakage  Transformer,  1 Oscillation  Transformer,  1 
Rotary  Gap  complete  with  110  volt  A.  C.  motor,  con- 
denser key  and  switch  and  fuses:  navy  type  receiving 
set  with  2,000  ohm  phones  finished  in  black  walnut 
and  audion  complete  with  battery  rheostat  and  neces- 
sary switches  also  finished  in  black  walnut;  would  like 
a motorcycle  in  first  class  condition  or  anything  of 
equal  value.  Kenneth  McLoad,  3962a  Blaine  Ave., 
St.  Louis,  Mo. 


BOXING  GLOVES  (4  OZ.)  AND  PUNCHING 
bag  wanted  for  60  watt  dynamo;  also  have  about  80 
bound  books  (brand  new)  which  I will  exchange  for 
wireless  apparatus;  if  interested  write.  Harry  Luck- 
ert,  915  Jackson  Ave.,  New  York  City. 


YOUR  LIBRARY  IS  NOT  COMPLETE  WITH- 
out  a copy  of  Bound  Volume  No.  4 of  Modern  Elec- 
trics, containing  958  pages,  with  over  1,600  illustra- 
tions and  1,200  questions  and  answers  on  topics  of 
vital  importance  to  you.  Elegantly  bound  in  black 
cloth;  gold  stamped.  Our  supply  is  limited,  so  order 
today  while  you  think  of  it  and  you  will  not  be  dis- 
appointed. Price  $2.00;  40c  extra  by  mail  in  U.  S. ; 
75c  extra  in  Canada.  Modern  Publishing  Co.,  231 
Fulton  St.,  New  York,  N.  Y. 


WILL  EXCHANGE  12  VOLUMES  OF  ENCY- 
clopedia  Britan  nica.  complete  set,  in  fine  condition,  for 
set  of  2,000  ohm  pnones,  variable  condenser  and  detec- 
tor, or  make  me  ofier;  collection  of  1,000  stamps, 
many  good  ones,  to  exchange  for  phones,  2,000  ohm, 
and  detector.  A.  P.  Ruhl,  110  W.  129th  St.,  New 
York. 


LEARN  TO  FLY— BIG  TWO-FOOT  BLERIOT 
Monoplane.  Latest  model,  knocked  down,  packed, 
ready  for  mailing,  with  blue  print  and  complete  draw- 
ings for  assembling,  with  wheels  and  propeller.  This 
model  is  usually  sold  by  dealers  for  $2.00.  Boys  all 
over  the  country  are  having  barrels  of  fun  with  them. 
For  good,  wholesome  amusement,  there  is  probably  no 
flying  device  more  entertaining  and  that  will  afford 
more  fun  for  the  boys  and  grown-ups  than  this  pleas- 
ing toy.  Guaranteed  to  fly  or  money  refunded.  Sent 
prepaid  on  receipt  of  price,  $1.00.  Model  Flying  Ma- 
chine Company,  172  Greenwich  St.,  New  York  City. 


WANTED — SMALL  110  VOLT,  60  CYCLE,  A.  C. 
motor  suitable  for  running  rotary  spark  gap  or  rotary 
spark  gap  complete  or  Blitzen  rotary  variable  con- 
denser in  exchange  for  any  or  all  of  the  following 
articles:  One  1 in.  spark  coil,  one  2 in.  snark  coil, 
spark  gap,  condensers,  telephone  coil,  telephone  trans- 
mitter, etc.;  write  me,  state  your  wants  and  what  vow 
have  to  exchange.  Glenn  King,  819  9th  St.  So., 
Fargo,  N.  D. 


WILL  EXCHANGE  FIFTEEN  CLOTH  BOUND 
boys'  books  fot  a 54  in.  spark  coil;  books  are  worth 
at  least  $3.75;  if  you  have  a coil  1 in.  or  under  to 
trade,  write  me  stating  what  you  want.  Leslie  Jones, 
Charlestown,  Ind. 


WILL  EXCHANGE  A PAIR  OF  NEW  2,000 
ohm  phones  and  a Ferron  detector;  need  a couple  of 
rotary  variables  and  an  audion,  also  key;  write  me. 
H.  Peterson,  164  Westminster  Ave.,  Arlington  Htf., 
Mass. 


YOU  CAN  TURN  YOUR  SPARE  TIME  INTO 
dollars  by  taking  subscriptions  from  your  friends  and 
acquaintances.  You  as  a regular  reader  of  Modern 
Electrics  and  Mechanics  know  its  good  points  and 
can  present  its  attractive  features  m a way  which 
will  readily  make  subscribers  of  your  friends  and 
acquaintances.  Convince  me  that  you  are  in  earnest 
ana  willing  to  push  things;  sena  me  the  endorse- 
ment of  three  responsible  business  men  who  are 
willing  to  vouch  for  your  fitness  and  I’ll  gladly  send 
you  your  official  appointment  papers,  together  with 
full  particulars  as  to  how  to  go  about  the  work,  and 
how  much  there  is  in  it  for  you.  Don’t  delay  until 
some  one  else  in  your  territory  has  secured  the  ap- 
pointment. Write  your  application  to-day.  M.  C. 
Cooney.  Manager  Local  Agents  Department.  Modern 
Publishing  Co.,  231  Fulton  St.,  New  York  City. 


WILL  EXCHANGE  A 254  BY  354 
Premoette,  Tr.,  camera  and  complete  developing  outfit 
for  a 6 volt,  20  watt  generator,  or  three  6 volt,  60 
amp.  storage  batteries;  camera  outfit  cost  $26.  A 
H.  Bennett,  1227  Darlingon  Ave.,  Beaver  Falls,  Pa. 


WILL  EXCHANGE  A 54  H.  P.  MOTOR.  .N 
good  condition:  runs  at  1,600  r.p.m.  on  116  V.  D.  C., 
and  requires  254  amp  for  a % H.  P.  110  V.  A.  C 
motor  of  reoutable  make  in  good  condition.  E.  S. 
Dickerson,  Jr.,  121  W.  Cedar  Ave.,  Merchantville, 
N.  J. 


HERE  IS  THE  VERY  LATEST  AND  MOST 
valuable  work  on  electricity  for  the  amateur  or  prac- 
tical electrician  published:  "Easy  Electrical  Experi- 

ments and  How  to  Make  Them,"  by  L.  P.  Dickerson. 
220  pages.  110  illustrations.  12mo..  cloth  binding. 
Price,  $1.00  postpaid.  Modern  Publishing  Co.,  231 
Fulton  St.,  New  York. 
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WANTED— A 3 TO  6 H.  P.  S CYCLE  GASO- 
lene  marine  engine,  coil  and  carburetor  in  exchange 
for  Colt’s  35  cal.  automatic  pistol,  box  of  cartridges, 
Edison  home  phonograph,  with  seventy-one  3 and  4 
minute  records:  400  feet  of  new  No.  13  copper  wire, 
or  will  pay  cash.  C.  Weller.  Riverhead,  N.  Y. 


TO  EXCHANGE  FOR  ELECTRICAL  GOODS: 
Little  Hustler  motor,  home-made  five  point  battery 
switch,  six  issues  Modern  Electrics,  thirteen  copies 
Popular  Mechanics,  five  push  buttons  and  a buzzer. 
T.  F.  Lane,  878  Richmond  Ave.,  Port  Richmond,  S.  1., 


HAVE  A MAGNETO  GENERATOR  (FINISHED 
in  red  enamel).  Has  been  used  for  watchman’s  sig- 
nal; in  good  condition.  Also  13  spring  binding 

e>sts.  Will  exchange  above  for  one  good  3000-ohm 
randes's  Superior  type  receiver.  Wellington  E. 
Christnagel,  lvoryton,  Conn.,  Gen.  Del.. 


HAVE  $25  POCKET  RELAY,  NICKLE  LEVER 
and  key;  hard  rubber  case  and  parts;  fine  learner’s 
instrument ; fine  addition  to  wireless  set  for  use.  with 
coherer;  also  as  extension  key  to  work  transmitting 
set.  Want  audion,  Brandes  phones,  large  coil. 
k.  w.  transformer.  E.  R.  Hough,  Johnstown,  N.  Y. 


THE  PROCESS  OF  TRANSMITTING  WIRE- 
less  messages  through  the  air  over  long  distances  by 
the  aid  of  electricity  is  to  countless  thousands  of  peo- 

?Ie  only  a mysterious  fairy  tale,  but  here  is  a book 
or  you,  Mr.  Operator,  which  states  nothing  but  cold 
facts.  “Operators’  Wireless  Telegraph  and  Telephone 
Hand  Boole,”  by  Victor  H.  Laughter,  12mo..  210 
paxes,  fully  illustrated,  giving  the  operator  all  the 
information  he  desires.  Price  $1,00  postpaid.  Mod- 
ern Publishing  Co.,  231  Fulton  St.,  New  York. 


WILL  EXCHANGE  A 160-OHM  WESTERN  Elec- 
tric Relay  and  a pair  of  2000-ohm  “Solid”  receivers 
for  a good  “rotary  spark  gap”  or  a good  stationary 
gap,  with  some  other  sending  apparatus.  Edward 
Shields,  419  18th  St.,  Brooklyn,  N.  Y. 


A $10  SET  OF  DIETZEN  DRAWING  INSTRU- 
ments  in  morocco  case,  T square,  2 triangles,  French 
rule  and  drawing  ruler  all  valued  at  $14;  22-calibre 
Stevens  rifle,  X- in.  spark  coil,  $3.00  Manhattan 
spark  gap,  Boston  type  key,  Ferron  type  detector, 
strong  1/20  h.  p.  battery  motor;  quantity  of  1-in. 
copper  ribbon,  value  $28.00.  Will  exchange  for  either 
Holtzer  Cabot  3200-ohms  phones,  Murdock  2400-ohms, 
Brandes  Improved  Navy  Standard,  or  Wireless  Spe- 
cialty Co.  phones,  and  Murdock  rotary  variable  or 
spark  coil.  Sheldon  Rose,  37  Blue  Hill  Ave.,  Rox- 
bury.  Mass. 


THIS  ELECTRICAL  DICTIONARY  WILL  JUST 
your  vest  pocket.  Carry  it  around  with  you 
wh*!*  you  are  at  work.  “Handy  Vest  Pocket  Electri- 
cal Dictionary,”  by  Wm.  L.  Weber,  M.E.,  containing 
upwards  of  4,800  words,  terms  and  phrases  employed 
m the  electrical  profession  with  their  definitions  given 
m the  most  comprehensive  manner.  Full  leather 
cover;  60c  postpaid.  Modern  Publishing  Co..  231  Ful- 
ton St.,  New  York. 


WILL  EXCHANGE  A 4-BAR  MAGNETO  FOR  A 
spark  coil  over  3 inches,  and  a spark  gap.  Arthur 
Shultze,  419  18th  St,  Brooklyn,  N.  Y. 


HAVE  A 12  H.  P.  GASOLINE  ENGINE.  TWO- 
cylinder,  four-cycle,  air-cooled,  Shoebler  carbureter, 
tank  and  fittings,  oilers,  etc.;  in  exchange  for  a 
good  sending  wireless  set  or  a closed  core  transformer 
or  other  wireless  goods.  Albert  Massimo,  Bellcourt, 
Bayside,  L.  I. 


MR.  AMATEUR!  TO  LEARN  ELECTRICITY 
you  should  start  from  the  beginning.  You  should 
know  all  about  the  minor  details  before  you  take  on 
the  big  ones,  and  here  is  the  book  that  is  going  to 
take  you  all  the  way  through.  “Elementary  Electricity 
Up-to-Date.”  by  Sydney  Aylmer  Small,  M.AI.E.E., 
12mo.,  cloth,  600  pages,  206  illustrations.  Price,  $1.25, 
postpaid.  This  book  starts  on  the  primary  characters 
of  electricity  and  goes  clear  through  to  the  end.  Tells 
you  all  about  storage  batteries,  condensers,  flow  of 
current,  power  of  efficiency,  etc.  Modern  Publishing 
Co.,  231  Fulton  St.,  New  York. 


HAVE  THE  FOLLOWING  ARTICLES  TO  Ex- 
change for  wireless  instruments:  One  rotary  printing 
press  and  complete  outfit;  has  two  sets  of  type  and 

Erints  16  lines;  cost  $3.00);  used  very  little.  An 
>.  E.  B.  pocket  tool  kit  containing  47  tools,  a p$-inch 
spark  coif,  complete,  except  case  and  vibrator.  Total 
value,  $6.50.  Would  like  a 1 X or  3-inch  coil.  Allen 
W.  Coven,  446  Earl  Court,  Elyria,  Ohio. 


WOULD  LIKE  TO  EXCHANGE  THE  FOLLOW- 
ing  for  a pair  of  2000-ohm  “Brandes,  Murdock  or 
E.  I.  Co.”  telephone  receivers:  9 Hubbell  pull  chain 
wall  receptacles,  value  about  $4.50;  1 lb.  No.  34 
D.  C.  C.  magnet  wire,  value  about  $3.00;  1 telegraph 
sounder,  value  about  50  cents.  B.  Olsen,  786  E. 
138d  St.,  New  York,  N.  Y. 


BOUND  VOLUME  NO.  3 OF  “MODERN  ELEC- 
trics"  is  now  ready,  which  contains  740  pages,  over 
1,000  illustrations  and  writings  of  800  authors,  650 
articles  of  unusual  interest,  with  1.173  questions  and 
answers.  Bound  in  handsome  black  cloth,  sold 
stamped.  $1.60;  $0.80  extra  by  mail.  Modern  Pub- 
lishing Co.,  281  Fulton  St.,  New  York  City.  (tf) 


OFFER  FOR  EXCHANGE  $12  POCKET  RELAY, 
fountain  pen,  $8  camera,  $2  electric  bicycle  born,  $3 
railroad  t relay,  $2  learners'  telegraph,  $6  telephone, 
$6  receivers.  2000;  $8  telegraph  plug  switchboard, 
54 -mch  coil,  Treco  whistle,  electrolytic  detector,  in 
good  condition.  E.  P.  Hough,  Johnstown,  N.  Y. 

HAVE  21  COPIES  OF  MAGAZINES  FROM 
August,  1911,  to  July,  1913.  All  in  good  condition; 
cost.  $8.15.  Would  like  perikon  set  or  small  variable 
jondenser^  or  ^something^in  ^receiving  line.  J.  Keers, 


like  perikon  set  or  small  variable 
jng  in  rer 

» 324  81st  St,  Brooklyn,  N.  Y. 

\ # WILL  EXCHANGE  SENDING  SET  CONSIST 
& ing  X h.  w.  type  E transformer,  oscillation  tranu 
m former,  liquid  condenser,  and  key,  for  Audion  de- 
mtector  of  Arnold  or  Wallace  make.  R.  J.  Cole,  1712 
^^ilvcr  St.,  Jacksonville,  Fla. 

▼ BOOKS,  AS  A RULE,  ARE  FELLED  UP  WITH 
technicalities  and  are  of  very  little  use  to  the  experi- 
menter, but  here  is  a book  which  is  simple,  plain  and 
understandable.  Send  your  order  at  once  for  your 
copy  # of  “Electricity  Made  Simple,”  Clarke  Caryl 
Haskins,  233  pages,  108  illustrations,  12mo..  cloth 
binding.  Price,  $1.00  postpaid.  Modern  Publishing 
Co.,  231  Fulton  St,  New  York. 


HAVE  1909,  1910,  1911  ISSUES  OF  MODERN 
Electrics  Experimental  Wireless  Stations  (Edelman), 
$2.  Operators  Wireless  Telegraph  and  Telephone 
Handbook,  $1 ; Induction  Coils  and  Coil  Making,  $1 ; 
Electricity  and  Magnatismo,  60c.:  How  to  Make 

Wireless  Instruments.  25c.;  How  To  Make  a Wire- 
less Set.  25c.;  Model  Making,  25c.;  Amateur  Me- 
chanics, No.  1,  2,  8,  75c.,  and  Mechanics  for  Young 
America,  25^,  in  exchange  for  wireless  or  electrical 
apparatus.  Harold  Callendar,  1731  Lincoln  Ave.,  St 
Paul,  Minn. 


WILL  EXCHANGE  FIRST-CLASS  STAMP  COL- 
lection  valued  at  $40.00,  containing  about  3,000  all 
different  stamps,  for  a first-class  bicycle  with  coaster 
brake,  etc.  H.  C.  Osick,  329  Clark  St,  St.  Charles, 
Mo. 

WILL  EXCHANGE  RAPID  BREAK,  400  AM- 
pere,  single  pole  single  throw  switch  ($15.00)  for 
complete  rotary  gap  with  110  v.,  60  c.  A.  C.  induction 
motor;  E.  I.  Co.  1,000  ohm  phone  and  W.  E.  Co. 
1,000  ohm  phone  for  rotary  variable  condenser. 
Harry  Downing.  2808  E.  67.  Cleveland,  Ohio  (8 
D.  V.). 
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IT  IS  IMPORTANT  THAT  ALL  INTERESTED 
wireless  should  join  the  Wireless  Association  of 
America,  which  is  helpful  to  those  interested  in  any 
way  in  the  wireless  industry.  For  full  particulars, 
’dress,  Wireless  Association  of  America.  231  Fulton 
.,  New  York.  (tf) 

FOR  EXCHANGE  1 MESCO  VARIABLE  CON- 
denser,  1 Marconi  one-half  inch  spark  coil,  2 E.  I.  Co. 
old  style  enamel  wire  tuning  coils,  1 E.  I.  Co.  loose- 
coupler,  1 Bunnell  20  ohm  sounder,  silicon  detector, 
rheostat,  Mesco  telegraph  key,  single  leather  covered 
headband,  76  ohm  receiver,  2 S.  P.  S.  T.,  1 S.  P.  D. 
T.,  1 D.  P.  D.  T.  switches,  1 rotary  gap  with  8 volt 
motor,  2X  pint  Leyden  jars;  want  6-60  or  6-80  stor- 
age battery,  rotary  variable  condenser,  or  Holtzer- 
Cabot  3,000  ohm  phones.  Howard  Haines,  415  West 

22nd  St.  New  York  City.  

WILL  EXCHANGE  2,000  OHM  PHONES  WITH 
head  band  (save  the  Republic),  1 variable  rotary  con- 
denser, 1 large  double  slide  tuner,  1 loose  coupler 
D.  S.  on  primary,  0 points  on  secondary,  1 universal 
detector  and  peroxide  of  lead  detector;  will  exchange 
the  above  for  Edgcomb-Pyle  Jeweler’s  Special.  Arthur 
Haake,  Closter,  Bergen  County,  N.  J. 
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WILL  EXCHANGE  iyi  IN.  SPARK  COIL,  850 
volt,  85  amp.  combination  switch  and  cutout,  8 slide 
tuner,  and  jointed  fishing  rod  for  small  gasoline  engine 
or  loose  coupler  and  static  machine  in  perfect  order. 
Henry  Stevenson,  Post  Office  Box  1067,  Wenatchee, 
Wash. 


FOR  EXCHANGE  ONE  MJICH  WIRELESS 
coil,  two  slide  tuner,  silicon  detector  with  mineral, 
fixed  condenser  in  steps,  and  Brandes  superior  phone 
1,000  ohms,  with  heacfband;  would  like  lA  or  lew. 
step  up  transformer  (not  home  made).  H.  L.  Miller, 
Jr.,  Box  47,  Victoria,  Mo. 

WANTED  % KW.  CLOSED  CORE  TRANS- 
former  in  exchange  for  8 silicon  detectors  with  sili- 
con, 1 electrolytic  detector,  1 Jr.  fixed  condenser,  8 
double  slide  electro  Jr.  tuners,  also  a large  assort- 
ment of  telephones  and  parts,  magnetos,  receivers, 
transmitters,  etc.  Ralph  Carnahan,  337  E.  Church  St., 
Urbana,  Ohio. 


WILL  EXCHANGE  ONE  LITTLE  HUSTLr.it 
motor,  one  Lyon  & Healy  B flat  solo  alto  horn,  ten 
boys*  books  and  fifteen  copies  of  magazines  for  B 
flat  cornet  or  long  barrel  .28  revolver.  Roy  Curtis, 
Minden,  Neb. 


MODERN  ELECTRICAL  CONSTRUCTION,  BY 
Henry  C.  Horstmann  and  Victor  H.  Tousley.  A new 
revised  and  enlarged  edition,  16mo.,  358  pages,  178 
diagrams.  Pocket  size,  full  leather  limp.  Price,  $1.50 
postpaid.  Modern  Publishing  Co.,  281  Fulton  St., 
New  York.  (tf) 

EIGHT  IN.  GEISSLER  TUBE,  REDOMETeR, 
buzzer,  sheet  mica,  flashlight,  dating  stamp,  is.  I.  Co. 
complete  wireless  course,  lightning  arrester,  hard  rub- 
ber bushings,  fuse  block,  D.  P.  S.  T.  fused,  S.  P.  D. 
T.  switches  in  exchange  for  2,000  ohm  phones  with 
headband,  No.  86  insulated  wire  or  other  electrical 
apparatus.  Albert  J.  Weinsz,  827  W.  4th  St.,  Canal 
Dover,  Ohio. 


HAVE  STAMP  COLLECTION  WORTH  OVER 
$4;  will  exchange.  for  small  battery  motor,  medical 
coil,  76  ohm  receiver,  or  6 ohm  telegraph  sounder. 
Wm.  Wellman,  87  Thompson  St.,  Stapleton,  N.  Y. 


HAVE  FOR  EXCHANGE  yA  IN.  SP.  Co-,  8 
spark  gaps,  electrolytic  detector,  tape  recorder,  54  In. 
Bulldog  type  sp.  coil,  sending  condenser,  rheostat, 
1/16  H.  P.  battery  motor,  detector,  $7.50  perikon 
detector,  $5  rotary  printing  press  with  type,  auto- 
matic code  teaching  machine,  coherer  and  decoherer, 
raw  material,  including  binding  posts,  switch  han- 
dles, rods,  etc.;  want  pair  good  standard  8 to  4,000 
ohm  phones,  or  any  receiving  apparatus  of  Murdock 
or  Clapp-Eastham  make.  Ben  T.  Elkins,  St.  Cloud, 
Fla. 


WANTED  1 PAIR  OF  2,000  OHM  PHONES 
and  a good  detector  in  first-class  condition  in  ex- 
change for  1 pair  75  ohm  phones,  1 glass  plate 
condenser,  1 single  throw  switch,  1 one  inch  spark 
coil,  all  in  good  condition.  John  H.  Schmeusser,  Jr., 
155 54  Shrewsbury  St.,  Worcester,  Mass. 


FOR  SALE:  60  ACRES  OF  FINE  LAND,  ON 
Grand  Island,  N.  Y.,  fronting  on  the  beautiful  Nia- 
gara River,  right  across  from  Buffalo;  suitable  for 
high  grade  development,  bungalow  plots,  gentleman’s 
estate  or  farming;  nearly  600  feet  shore  front  with 
riparian  rights;  price  $300  per  acre;  worth  $500;  lib- 
eral terms  will  be  made  with  responsible  parties;  house 
and  barns  near  shore.  Address  W.  H.  Northrop, 
Grand  Island,  Erie  County,  New  York. 


FOR  EXCHANGE  CLAPP-EASTHAM  $15  LOOSE 
coupler  in  good  condition  and  other  apparatus;  would 
prefer  Clapp-Eastham  Blitzen  loose  counler.  Paul  C. 
Elliott,  162  East  66th  St.,  New  York,  N.  Y. 

. - - 

I HAVE  THE  FOLLOWING  TO  EXCHANGE 
for  anything  in  the  wireless  or  electrical  line:  1 120 
watt,  15  volts,  8 amperes  dynamo;  1 Iver  Johnson 
bicycle  with  Morrow  brake  and  clincher  tires,  used 
but  two  years;  1 Corbin  duplex  coaster-brake;  copper 
cut  for  a 600  volt,  100  ampere  lightning  switch  and 
miscellaneous  other  articles.  Edwin  Pearson,  717  East 
7th  St.,  Duluth,  Minn. 


TO  EXCHANGE— 4 EDISON  TYPE  V.  150  A.  H. 
batteries  (just  the  thing  for  receiving),  1 helix  frame 
with  40  ft.  No.  6 aluminum  wire,  to  exchange  for  1 
Knapp  type  S.  dynamo  motor,  Brandes  or  Holtzer- 
Cabot  phones.  Elmer  Freiwald,  1818  iiden  Ave., 
Detroit,  Mich, 


HAVE  EIGHT  LATHE  TURNED  QUENCHED 
gap  plates,  one  battery  motor,  $26  hot  wire  meter, 
special  double  point  heavy  duty  key,  high  frequency 
buzzer  costing  $10,  and  54  K.  W.  transformer  with 
home  made  vibrator;  in  exchange  will  accept  a medium 
sized  dynamo  and  a vest  pocket  kodak  or  a small  gaso- 
line engine.  John  Stadler,  210  Plymouth  St,  Toledo, 
Ohio. 


HAVE  54  K.  W.  CLOSED  CORE  TRANS.  WITH 
secondary  voltages  of  220  and  66  on  110  v.;  also  have 

Erofessional  phones  (2,000  ohms)  with  home  made 
ead  band  and  2-10  storage  cell;  want  Thordarson 
step-up  transformer  or  large  spark  coil.  Robt.  Enders, 
828  Britain  Ave.,  Benton  Harbor,  Mich. 


WILL  EXCHANGE  ONE  AUDIBLE  ALPHABET 
code  transmitter  and  seven  records;  also  a lot  of  bat- 
tery binding  posts,  nuts,  washers,  etc.,  for  a film  cam- 
era or  a good  achromatic  telescope.  Merton  E.  Mc- 
Clintock,  03  7th  St.,  Salem,  N.  J.  , 


HERE  IS  THE  BOOK  YOU  ARE  LOOKING 
for,  written  in  plain  English  so  it  can  be  easily  mas- 
tered by  you  whether  you  are  an  experimenter  or  an 
electrical  engineer.  "Practical  Armature  and  Magnet 
Winding,"  by  Henry  C.  Horstmann  and  Victor  H. 
Tousley,  16mo.,  pocket  size,  leather  cover.  Price, 
$1.50.  This  book  is  the  most  valuable  aid  to  the 
electrician,  either  in  constructing  or  operating  de- 

Kartment.  Modern  Publishing  Co.,  231  Fulton  St., 

few  York. 


WANTED  — A PAIR  OF  HOLTZER-CABOTS, 
Western  Electric,  or  Brandes  2800-ohm  receivers. 
Howard  Haines,  415  West  22d  St.,  N.  Y.  C. 

EXCHANGE  COPY  MODERN  ELECTRICAL 
Construction,  copies  Saturday  Evening  Post,  Cosmo- 
politan, System,  Physical  Culture,  Fly,  5 Steam  En- 
gineer books,  Hawkins;  First  and  Second  Aeroplane 
Books,  Collins;  for  voltmeter.  Electrician  and  Me- 
chanic, bare  or  enameled  wire,  etc.,  for  electrical 
goods.  Spencer  Page,  1027  E.  Oxford  St.,  Phila- 
delphia, Pa. 


WILL  EXCHANGE  RECEIVING  OUTFIT,  CON- 
sisting  of  tuner,  loading  coil,  2 fixed  condensers  and 
silicon  detector,  for  a good  loose  coupler,  value  about 
$8  or  $9.  Henry  Muyskens,  Jr.,  P.  O.  Box  194,  Oak 
Harbor,  Wash. 


WANTED— A 3,000  OHM  HEAD  SET,  A GOuD 
variable  receiving  condenser,  a good  perikon  detector, 
and  a good  silicon  detector  with  fine  adjustments; 
have  for  exchange  the  following:  Storage  battery  in 
good  condition,  a good  camping  cot  in  excellent  con- 
dition-fine for  camping,  a large  loose-coupler  meas- 
uring 22  inches  over-all  in  length,  with  a primary  854 
inches  long  and  a secondary  7 inches  in  length:  also 
29  issues  of  Electrician  and  Mechanic.  Arthur  Quatt- 
lander  417-19  W.  43rd  St.,  New  York  City. 


EXCHANGE  A SEVEN  VOLUME  CYCLOPE- 
dia  of  electricity  edited  by  the  American  Technical 
Society  and  which  cost  $19.85  six  months  ago,  for  an 
extra  good  professional  type  loose  coupler,  high  volt- 
age transformer  or  other  apparatus.  Carl  Schaefer, 
8118  Stillson  Ave.,  Sacramento,  Cal. 


OUR  80-PAGE  BOOK.  "THE  WIRELESS  TELE- 
phone,"  will  be  found  invaluable  to  those  interested 
in  this  science.  This  book  contains  67  illustrations 
and  is  considered  a masterpiece.  Send  $0.26  in 
stamps,  coin  or  M.  O.  to  Modern  Publishing  Co., 
231  Fulton  St.,  New  York  City. 


HAVE  12  MODERN  ELECTRICS  ALL  CON- 
secutive  of  1912,  6 Outdoor  Life,  Nov.,  1911,  to 
April,  1912,  inclusive;  4 Field  and  Stream,  Nov.,  1911, 
Jan.,  1912  to  March.  1912,  inclusive;  3 Outing  Maga- 
zines, Dec.,  1911,  Feb..  1912,  March,  1912:  also  22 
copies  Gas  Reviews,  Sept.,  1910,  May,  1911,  and 
April,  1912,  to  April,  1913,  inclusive,  in  exchange  for 
wireless  instruments  or  books  on  wireless.  M.  Frit- 
tenbach,  R.  No.  6,  Easton,  Pa. 


HAVE  FOR  EXCHANGE  ONE  aMALL  DYN- 
amo,  one  battery  motor,  both  in  good  condition;  one 
new  200  ohm  pony  relav,  one  loose  coupler,  also  new; 
one  book  on  construction  and  maintenance  of  rail- 
way roadbed,  full  leather  bound,  cost  $3:  total  value, 
$16:  want  a wireless  key,  54  K.  W.  electro  trans- 
former coil,  electrolytic  interrunter  and  condenser  for 
coil,  or  will  exchange  separately  for  audion,  a meco- 
graph  or  hot  wire  ammeter,  C.  S.  Hainef,  78$  E. 
27th  St.,  Paterson,  N,  J. 
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The  Magic  Wand 


r As  the  magician  of  old  performed  miracles  with  the  aid  of  his  magic  wand, 
bo  does  the  magician  of  today— the  electrician— achieve  most  wonderful  r Its 

with  a power  as  mysterious  and  invisible  hh  that  which  came  from  the  wind  of 
the  sorcerer.  The  field  of  Electricity  is  limitless— new  uses  for  this  great  force 
are  discovered  daily  and  large  salaries  are  paid  to  those  who  know  how  to  hnndle  it. 
Prepare  yourself,  then,  to  become  a big  man  in  this  field;  learn  from  these  books  all 
that  is  necessary  for  yon  to  know.  If  a beginner,  yon  can  soon  fit  yourself  to  make 
yourstart  in  this  fascinating  work  ata  good  salary.  If  a worker,  engineer  or  expert, 
you  can  add  toyourknowiedgoand  put  yourseit  m lino  fore  better  job  at  bigger  pay. 

The  Seven  Volume  Cyclopedia  of 


Applied  Electricity 


is  the  greatest  Electrical  Reference  Library  in  the  M/orlif 

Contains  3,200  pages,  7x10  indies;  2,600  illustrations,  fall  page  plates,  diagrams,  etc.;  hundreds  of 
Wpr  valuable  tables  and  formulas;  carefully  cross-indexed  for  quick,  easy  reference.  The  books  are  substantially 
bound  in  half  red  morocco,  gold  stamped,  and  are  printed  in  large,  clear  type  on  special  quality  paper. 

/> Important  Subjects  Covered  by  These  Great  Books y 

f Theory.  Calculation,  Design  and  Construction  of  Generators  and  Motors  — Electrical  / J 
Measurements— Electric  Wiring— Electric  Welding— Types  of  Generators  and  Motors  / * 

Management  of  Generators  and  Motors  — Storage  Batteries  — Electric  Lighting—  / / 
Alternating-Current  Machinery— Station  Appliances— Power  Stations— Power  Trans-  / * 
mission— Central  Station  Engineering— Electric  Railways,  including  Single-Phase—  / * 

The  Electric  Telegraph  — Telephone  Equipment,  Systems  and  Operation  — Wireless  / f 114 

Telegraph  and  Telephone— Telautograph,  Telegraphone,  etc.  / J w A.T.g 
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rfkj  1A#  ^ 1 C | F C C Th,e  c°mplete  seven  volumes,  n 

H IT  J)  X ^3  Km  k O volume,  will  be  sent,  express  pi 

seven  days’  free  examination;  r* 
at  our  expense  if  the  books  do  not  contain  the  Information  you  want.  If  you  keep  th< 
t2.00  seven  days  after  receipt  and  then  $2. 00  a month  until  you  have  paid  the  special  introdi 
price  of  SID.4*).  The  regular  price  of  this  preat  Cyclopedia  is  $3T>.(X>.  .Just  fill  in  and  runi 
coupon.  It  won’t  cost  you  a cent  to  examine  the  books.  We  know  they’ll  be  worth  mi 
times  their  cost  to  you.  Mail  the  coupon  now  and  you’ll  receive  your  books  promptly. 

$12*00  Consulting  membership  Free 

l every  set  is  included  a year’s  Consulting  Membership,  regular  value  S12.U0.  entitling  + 
r>  the  free  advice  of  a staff  of  Electrical  Engineers.  This  will  give  you  practical  help  ▼ 
ndling  working  problems  which  are  too  specific  to  be  taken  up  in  detail  in  th»*  3 & 
edia.  There  will  be  no  limit  to  this  service.  A single  problem  solved  for  you  V 


American  Technical  Society  a 

CHICAGO,  U.  S.  A. 


ADDRESS 

As  I have  had  no  previous  dealings 
th  you,  I refer  you  to 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics. 
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HOLIDAY  NOVELTIES  IN  BRASS 

For  Your  Wireless  Station,  Den  or  Desk 

Christmas  Gifts  by  Paresis  Post. 


GENUINE  BRASS  DESK  SET 

This  beautiful  seven-piece  genuine  brass  desk  set  is  an  ornament  to  any  wireless  table 
or  home,  and  makes  a fine  Christmas  present. 

I*  consists  of  a desk  pad  12 " wide 

■ M by  19"  long,  with  brass  corner  pieces 

T^'fiiTsE  BV 

Bgt,  ; I1  f J on  each  corner;  a large  cone-shaped 

■ - 1 ' " I*  inkstand  4^"  in  diameter  heavily 

riotay  ' | V 

I weighted  to  prevent  upsetting;  a stick 
file  for  filing  messages,  bills,  etc.;  a 

new  style  pen  and  pencil  holder;  a For  those  who 
This  handsome  solid  handsomely  designed  calendar  for  smoke  we  have 

brass  perpetual  calendar  ...  obtained  this 

1914;  a paper  knife  or  letter  opener,  beautiful  solid 

comes  to  you  put  up  in  an  and  lastly,  a rocking  hand  blotter  with  brass  ash  tray 

attractive  holly  box.  It  , . , , . c . , , with  sanitary  glass 

which  you  may  blot  your  finished  receptacle  for 

makes  a very  neat  Christ-  ^ or  message  ashes.  The  recep- 


The  complete  set  of  seven  pieces 
all  packed  in  a box. 

Price  $1.50 


new  style  pen  and  pencil  holder;  a For  th0Se  who 
This  handsome  solid  handsomely  designed  calendar  for  smoke  we  have 

brass  perpetual  calendar  ...  obtained  this 

1914;  a paper  knife  or  letter  opener,  beautiful  solid 

comes  to  you  put  up  in  an  and  lastly,  a rocking  hand  blotter  with  brass  ash  tray 

attractive  holly  box.  It  , . , , . c . , , with  sanitary  glass 

which  you  may  blot  your  finished  receptacle  for 

makes  a very  neat  Christ-  ^ or  message  ashes.  The  recep- 

mas  gift,  and  you  will  find  tacle  for  matches 

it  practically  impossible  to  The  complete  set  of  seven  pieces  safety  * match** benf 

obtain  anything  like  it.  all  packed  in  a box.  it  has  one  rest  for 

_ . ^ __  holding  cigars  or 

Price  25c  Price  $1.50  cigarettes 

Price  28c 

DESK  PADS  DESK  PADS  DESK  PADS 

These  beautiful  brass  cornered  desk  pads  are  made  with  both  flexible  and  stiff  backs 
in  the  following  sizes: 

Flexible,  Price.  Stiff,  Price. 

12x19  75c.  50c. 

16x21  85c.  60c. 

19x24  $1.00  75c. 

All  articles  seat  prepaid  by  parcels  post  upon  receipt  at  price 

GRIFFITH  SPECIALTY  CO. 

172  Qr.enwfch  St.  N.w  York  city 
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The  1914  Harley-Davidson 

has  every  desirable  feature  to  be  found  in  the  Motorcycle  Field  and 
in  addition  it  is  the  only  Motorcycle  with  Step-Starter — Double  Clutch 
Control—  Ful-Floteing  Seat  and  Free  Wheel  Control. 


The  only  Motorcycle  with  a Step-Starter  - 

The  Step-Starter  in  case  of  an  accidental  stall- 
ing of  the  motor,  does  away  with  the  neces- 
sity of  getting  off  in  the  mud  or  holding  up 
traffic  while  the  rider  finds  a level  place  on 
which  to  lift  or  lurch  the  machine  onto  the 
stand  in  order  that  he  may  pedal  the  motor  to 
start  it.  Instead,  the  rider  sits  in  the  saddle 
and  gives  either  pedal  a downward  push— 
when  the  Step-Starter  does  its  work  and  the 
motor  again  begins  to  throb. 

It  as  the  only  Motorcycle  with  Double 
Clutch  Control 

The  clutch  can  be  operated  either  by  hand 
lever  or  by  a pedal  lever  convenient  to  the 
foot.  It  is  no  longer  necessary  to  remove 
either  hand  from  the  handlebars  in  order  to 
operate  the  clutch,  a decided  advantage  when 
negotiating  sand,  mud  or  rough  roads. 

It  is  the  only  Motorcycle  with  s Ful- 
Floteing  Seat 

A device  which  assimilates  all  the  jars,  jolts, 
and  vibration  due  to  rough  roads,  etc. 


It  is  the  Motorcycle  with  a Protected, 
Selective  Two-Speed 

A Two-Speed  that  the  rider  can  shift  from  low 
to  high  or  high  to  low  or  neutral  at  any  time 
whether  the  machine  is  standing  still  or  in 
motion.  A Two-Speed  that  shifts  only  when 
the  rider  shifts  it.  A Two-Speed  that  is 
located  in  the  rear  hub  away  from  dirt,  dust 
or  damage  and  withal  the  most  efficient  Two- 
Speed  ever  manufactured. 

It  is  the  Motorcycle  with  Automobile 
Control 

The  Brake,  the  Clutch  and  the  Step-Starter 
can  all  be  operated  by  the  feet,  leaving  only 
the  spark  and  throttle  for  hand  operation  mak- 
ing the  control  the  same  as  that  of  the  highest 
priced  automobile. 

Then  there  is  the  Free- 1 Vheel  Control,  Fold- 
ing Foot  Boards,  and  nearly  forty  other  refine- 
ments which  help  to  make  the  Harley-David- 
son the  greatest  motorcycle  value  ever  offered. 


We  tell  you  all  about  theee  many  improvement s in  our  new  advance  folder 
which  will  be  eent  on  requeet 

HARLEY-DAVIDSON  MOTOR  CO.,367  B Street,  Milwaukee,  Wi*. 

Producers  of  High-Grade  Motorcycles  for  More  Than  Twelve  Years 
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Life's  Struggle  is  Sufficient  Without  Struggling  With  The 
Effects  of  Wrong  Foods 

During  the  past  twenty  years  I have  watched  the  effects  on  elderly 
people  of  eating  vital,  nerve-feeding  foods  (lean  meat,  poultry, 
game,  fish,  whites  of  eggs  and  curdled  custard)  with  very  little 
starchy  or  non-vital  fowls.  In  each  case  the  result  was  increased 
activity  in  business  or  in  the  home.  The  senses  become  more  alert , 
the  eyes  strong  and  clear. 

Those  eastern  nations,  peasants  and  poor  people  whose  diet  is 
largely  of  starchy,  cereal  foods  are  non-progressive.  Leading 
nations  and  the  ruling  classes  of  both  men  and  animals  eat  vital, 
digestible  brain  and  nerve-nourishing  foods. 

How  Meat-Eating  Rat*  Boat  Out 
The  Vegetarioni 

Professor  Slonaker  of  Stanford  k University 
has  proved  by  careful  experiment  that 
meat-eating  rata  live  twice  as  long  as 
vegetarian  rats,  do  seven  times  as  much 
work,  grow  twice  as  big  and  retain  youth 
longer,  and  he  believes  the  same  is  true 
of  humans.  He  put  rats  in  rotary  cages 
with  speedometers  attached  and  found  that 
in  25  months  the  meat-eating  rats  ran 
more  than  6,000  miles  while  the  “vege- 
tarians” ran  less  than  600.  These  facts 
corroborate  the  results  I am  daily  securing 
for  my  consultants. 


G.  H.  BRIVKLEIt, 
Food  Expert. 


How  to  Judge  a Man  by  the  Food  He  Eats 

No  one  who  eats  chiefly  a starch  diet  can  be  mentally  active  for  long.  Brain  workers 
must  eat  plenty  of  lean  tender  meat,  fresh  vegetables  and  juicy  fruits,  or  their  alertness 
decreases  and  they  become  dull  and  sluggish.  Science  has  proved  that  sour  milk  is  not 
conducive  to  longevity  in  brain  workers.  My  booklet  tells  you  exactly  what  effects 
various  foods  exert — how  to  select  your  diet  to  suit  your  needs  and  occupation. 


Foods  Must  be  Rightly  Proportioned, Too 

Even  correct  foods  may  produce  bad  re- 
sults unless  they  are  properly  combined  and 
proportioned.  An  excess  of  sweet  elements 
clogs  the  liver,  a deficiency  causes  un- 
rest. In  correct  combinations  they  di- 
gest easily  so  that  there  is  no  desire  to 
overfeed. 

Underfeeding  vital  foods  will  cause  loss  of  brain  power 
and  memory,  lack  of  ability  to  concentrate,  nerve-hunger 
or  neurasthenia.  I can  tell  you  exactly  what  to  eat  to 
revitalize  your  nerve  system,  recreate  body  energy  and 
restore  brain  activities.  Whether  you  are  well  or  sick, 
I can  help  you  to  greater  activities,  greater  usefulness, 
a more  active  and  more  enjoyable  life.  My  Booklets  have 
taught  many  how  to  help  themselves  by  applying  the 
principles  of  the  Brainy  Diet  System. 


Health  is  a DUTY 

To  be  in  good  health  is  a duty  you  owe  to 
yourself,  your  employer,  your  associates. 
I have  proved  absolutely  that  organic  dis- 
eases are  the  result  of  wrong  eating — and 
can  be  corrected  by  a proper  or  Brainy 
Diet . One  dropsical  consultant  lost  18 

pounds  of  overweight  the  first  week  and 
returned  to  business. 

A thin  man,  out  of  work  nearly  a year,  was  restored  in 
three  weeks  to  hard  work  as  a carpenter  at  full  pay. 
A change  to  energizing,  digestible  foods  effected  this 
literal  transformation.  A chronic  sufferer  weighing  415 
pounds  reduced  over  160  pounds  (in  public  life  under 
many  witnesses)  gained  strength  and  firmer  flesh  and  lost 
rheumatism.  Catarrh  sufferers  are  relieved  by  eliminat- 
ing mucus-making  foods  from  the  diet. 


Send  only  10  cent*  for  MThe  New  Brainy  Diet  System” 

These  striking  booklets  show  precisely  how  I have  succeeded  in  producing  in  myself  the  symptoms  of 
nearly  all  the  more  common  complaints — Rheumatism,  Catarrh,  Constipation,  Kidney  Troubles,  Skin 
and  Blood  Disorders  and  the  like — simply  by  eating  wrong  foods.  They  tell  also  how  by  changing 
to  a brainy  diet  of  ordinary  foods  I restored  normal  health  and  activities  in  a few  days  or  weeks. 
] employ  only  daily  foods  such  as  you  can  obtain  in  any  market.  I have  no  foods  or  preparations 
of  any  kind  to  sell.  I shall  be  glad  to  send  you  these  booklets  on  receipt  of  io  cents. 

Also  send  addresses  of  your  sick  friends  or  others  who  might  be  interested  to 

G.  H.  BRINKLER,  Food  Expert,  Dept.  5B,  Washington,  D.  C. 
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WE  TRAIN  YOU  BY  MAIL 


at  borne.  Inyoor  spare  time.  You  don't  give  up  your  present  position, 
income  or  plea.-ures.  You  don’t  need  natural  talent— you  don’t  need 


B>,i  _ mm  _ a.  a. experience.  If  you  can  read  and 

PIO  IVIallcr  WW  llal  write  English  intelligently  you 
V-..  Ilf  ^ »|i  yAUJ  can  easily  master  our  simplified 

YOU  flOlK  dl  HOW  method.  It  is  no  longer  neces- 
sary to  go  away  to  college.  The  La  Salle  home-study  method  has  rev- 
olutionized the  study  of  these  three  dignified  professions.  We  bring 


University  instruction  to  you — our  method  is  like  having  famous  Col- 
lege Professors  in  your  own  home  to  instruct  you.  The  La  Salle  is  the 

1 —*  1 * T-: — 1 — se  f- 

ing  n 

are  among  the  foremost  leaders. 

The  La  Salle  is  a powerful, reliable,  1 


home-study  University  whose  in  Aiiy  ftynijiiofnc 
Btructors  are  experts  in  teaching  and  W U I V*  I dU  Ud IV o 

XUC  lid  OOUIC  IO  a | Are  In  Demand 

conservative  University,  whose  students  hold  highest  records— whoso 
_ _ graduates  are  lauded  everywhere  because  of  their  exceptional  ability. 

Which  of  These  Three  Great  Professions  Will  You  Choose? 


LAWYER 


WIN  PROSPERITY  AND  POWER 

New  corporations  need  Lawyers  as  counsel 
and  in  executive  positions— also  unlimited  op- 
portunities in  general  practice. 

Present  Education 

Immaterial  ligently  we  can  train  you 
to  become  a competent  Lawyer.  The  La  Salle 
simplified  method  makes  Law  easy.  Our  Law 
text  is  written  in  plain  easily  understandable 
-ge  by  America's  foremost  legal  autbori- 
I Professors  in  such  big  resident  Col- 

Only  Method  En-  £«“£{£ 
dorsed  By  Colleges  Chicago,  n.r- 

yard.  Michigan.  Northwestern.  Nebraska. 

Leland  Stanford  Unlv.  The  LaSalle  University 
course  is  recognized  as  foremost  home-study 
Law  Course— follows  method  used  in  big  resi- 
dent universities— gives  you  greatest  advant- 
ages of  case  and  text-book  systems.  We  enroll 
more  students  every  month  than  any  other. 

Law  Library  Furnished 

GREAT  SPECIAL  OFFER!  Each  student  en- 
rolling now  will  receive  at  once  without  addi- 
tional cost  our  modern,  compl ete  Law  Library . 
Rpnnmp  An  I I R stateof  Illinois auth- 
DdUUIIICMIl  LL.  D.  orizes  us  to  confer  on 
graduates  Degree  of  Bachelor  of  Law  (LL.  B.). 

Our  Guarantee  ££££££ 

inations  in  any  state  with  highest  records. 

Ws  guarantee  to  coach  FREE  and  until 
eucceeeful  any  La  Salle  student  failing 
to  paee  bar  examination. 


$100  Tuition 
Credit  FREE 


limited  OFFER1  Learn  how  you  can  secure 
a One  Hundred  Dollar  Tuition  Credit  FREE  if 
ou  enroll  now. 


you  enroll  nc 

Ifree 


TRAFFIC  EXPERTS  EXPERT  ACCOUNTANT 


NEW  JOBS  NOW  OPEN 

Large  shippers  and  Railroads  now  need  Traf- 
fic Experts  with  La  Salle  training— men  who 
can  classify  and  route  freight  for  quickest  and 
cheapest  delivery.  Need  is  greater  than  supply. 

New,  Uncrowded  Profession 


with  unlimited  opportunities.  This  is  your  op- 
portunity to  get  into  this  big  paying  pro- 

No  Previous  Ex-  S35  to  5200  Weekly 

rtrience  Necessary.  The  La  Salle  Extension 
ni  ’ ....... 


pre 

M 


Jniversity  can  train  you  quickly  to  handle 
roficiently  a big  Traffic  Manager’s  position. 


ost  Thorough  Method 

terstate  Commerce  is  practical— logical—  easily 
understood.  Prepared  by  foremost  Traffic 
Experts— covers  every  feature.  La  Salle  grad- 
uates are  recognized  as  experts  every  where. 

“10  Years’  Promotion  In  One” 

Get  free  ropy  of  this  famous  book  at  once. 


Mail  FREE 
Coupon  Today 

There  are  thousands  of  people  in  small  po- 
sitions and  no  future  who  need  only  La  Salle 
training  to  become  experts  in  these  three 
big  paying  professions.  If  you  are  one  of 
them.  donrt  delay  any  longer-  mail  coupon 
now  for  more  facts.  Don’t  think  you  can’t 
qualify,  for  you  can.  Don’t  worry  about 
cost— wo  make  terms  to  suit  you.  Don’t 
think  you  are  handicapped  — many  pr.  - nt 
day  great  men,  once  in  your  present  position, 
became  successful  through  an  opportunity 
like  the  one  we  now  offer  you.  Send  the 
coupon  before  you  forget. 


■ Book  of  “Evidence,”  also 

■ ’’Valuable  Law  Gulda,”  that 
pots  you  in  path  of  world 's  successful  Lawyers. 


La  Salle  Extension  University 

Dept.  560  Chicago,  III. 


NEED  GREATER  THAN  SUPPLY 

Expert  Accountants  are  needed  everywhere. 
They  receive  large  salaries  and  are  in  line  for 
rapid  promotion  to  executive  positions.  Many 
oi  our  graduates  arc  now  managers  Of  big 
firms,  commanding  large  incomes. 

Present  Occupation 
Makes  No  Difference  course  i n 

general  and  advanced  bookkeeping  for  those 
who  are  not  now  bookkeepers  that  prepares 
anyone  from  the  ground  up.  Tho  La  Salle 
course  was  prepared  by  world  s noted  Account- 
ing Experts,  and  is  under  the  direct  supervis- 
ion of  William  Arthur  Chase,  a nationally  rec- 
ognized leader,  Ex-President  American  Asso- 
ciation C.  P.  A.  Examiners,  and  Ex-Secretary 
Illinois  State  Board  of  Examiners  in  Account- 
ancy. The  La  Salle  course  is  thorougfu  ad- 
vanced, covering  Theory  of  Accounts,  Prac- 
tical Accounting,  Business  Law,  etc.,  and  pre- 
pares you  for  C.P.  A.  Examinations  in  any  state. 

Valuable  Book  FREE  Kcoffin  f”? 

studies,  kind  of  examinations,  State  regula- 
tions, salaries,  openings,  etc. 


Reduced  Rate 


LIMITED  OFFER!  Loam  how  for  a short  timo 
we  offer  special  reduced  rate  scholarship. 

La  Salle  Extension  University, 

I Dept.  560  Chicago  I 

Please  send.  FREE,  booklets  and  other  I 
information  as  described,  about  the  pro- 
I fession  before  which  I have  marked  (X).  I 

I □ Law  □ Traffic  Expert  U Accountancy  I 


Name.. 


LI 


-it  y 


State 
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This  Offer  Is  Limit etl.  So  Write  Today — Quick!  Don*t  Delay I 

Get  this  most  liberal  offer  before  it  is  too  late.  This  Free  Scholarship  brings  you  a thor- 
ough legal  training  for  almost  nothing — tuition  surprisingly  low.  We  are  making  this  liberal  offer  for  adver- 
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you  have  filled  in  the  coupon  and  mailed  it  to  us.  Mail  it  right  now — TODAY. 


Guarantee : 


Your  Home  A University! 


We  guarantee  to  coach 
FREE  any  graduate 
falling  to  pasa  the  bar 
examination.  Our 
Course  covers  all 
branches  of  American 
Law  and  includes  same 
stuHlss  as  leading 
law  schools. 


branchsi  of  American  ■ Distinguished  Faculty  and  Lecturers,  course  combines  case  ana  t'Ky  t information 
Law  and  includes  same  H text  book  methods  of  instruction  — covers  same  ground  as  V ##  on(4  rprr 
studies  a a leading  I HARVARD.  MICHIGAN.  LELAND  STANFORD.  COL-  V fc.  / "" 
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at  small  expense.  We  now  offer  you  a tremendous  opportunity  to  step  out 
of  the  wage-earning  class  — to  become  specially  trained — to  grasp  a higher 
rung  on  the  ladder  to  success.*  On  this  exceptional  offer  you 
can  become  an  expert  Electrician  and  increase  your  earning 
y*  Jy  power  from  the  start.  No  advanced  education  necessary. 

•'  fWf Electricity  today  is  the  great  motive  power  of  the  world.  Its 
v v use  has  extended  to  every  phase  of  life  and  industry.  Electricity 

K U. Jl  I X and  lts  Prac^ca^  application  has  made  possible  the  remarkable 

progress  of  the  twentieth  century.  The  rapid  growth  of  this  field 
of  work  calls  for  more  men  to  learn  electricity.  RIGHT  NOW 
the  demand  for  Electrical  Engineers  far  exceeds  the  supply. 

>jg  TL  * . 17  0O.TO  # That  the  field  of  Elec- 
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PART 

THE  use  of  explosives — every  day 
more  extensive  and  daring — has 
increased  in  an  incalculable  proportion. 

If  it  is  necessary  to  take  a fortified 
place,  project  a half  ton  of  steel  ten 
miles,  pierce  a mountain,  annihilate  an 
island,  prepare  the  ground  for  plant- 
ing, or  yet  to  provide  a flying  machine 
with  an  invisible  team  of  one-hundred 


dtt  Pont  de  Nemours  Powder  Co. 

ONE 

horses  which  barely  weighs  400  pounds, 
it  is  by  the  application  of  an  explosion 
that  the  human  genius  realizes  these 
modern  wonders. 

But  even  with  the  universal  employ- 
ment of  various  explosive  forces  for 
many  diversified  tasks  the  average  lay- 
man regards  an  explosion  as  an  irreg- 
ular and  lawless  phenomenon.  Yet  all 
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explosions  follow  certain  well-defined 
laws  in  chemistry  and  physics.  To 
better  understand  the  actual  working 
of  an  explosion  it  is  necessary  to  ana- 
lyze it  in  a scientific  manner  as  far  as 
its  complexity  will  permit,  forgetting 
the  dramatic  appearances  of  the  phe- 
nomenon. 

Although  explosions  may  be  of  dif- 
ferent varieties,  they  all  embody  the 
same  physical  characteristic — the  for- 
mation of  a gaseous  mass  at  a high 
pressure  and,  in  general,  at  high  tem- 
perature at  the  source  of  the  explosion. 
It  is  this  gaseous  mass  that  causes  the 
shattering,  breaking  and  annihilating 
of  confining  walls  through  its  expan- 
sion and  pressure. 

Possibly  no  better  example  of  an  ex- 


BLAST1NG  AN  ICE  GORGE  IN  THE  SUSQUEHANNA 
RIVER 

plosion  on  a small  scale  could  be  found 
than  the  toy  wooden  pistols  or  cannons 
fitted  with  corks.  When  the  cork  is 
securely  tightened  in  the  mouth  of  the 
cannon  and  the  rod,  connecting  with 
the  piston,  gradually  pushed,  the  im- 
prisoned air  between  the  piston  and 
the  cork  is  compressed  until  the  pres- 
sure reaches  a point  where  the  cork  is 
violently  ejected  and  the  air  allowed 
to  expand  into  the  atmosphere.  This 
action  is  accompanied  by  a slight  de- 
tonation. In  this  instance  the  phenom- 
enon is  of  the  simplest  form ; no  chemi- 
cal change  of  any  kind  being  necessary 
and  no  heat  present. 

Another  simple  example  of  an  explo- 
sion is  presented  in  an  experiment 
using  a glass  test  tube  in  which  water 
has  been  placed  and  sealed  securely. 
When  the  tube  is  clamped  in  a stand 
and  placed  over  a bunsen  burner  flame 


the  water  is  quickly  brought  to  the 
boiling  point  and  is  transformed  into 
steam.  If  the  action  is  permitted  to 
continue,  the  steam  soon  reaches  a 
pressure  where  the  walls  are  no  longer 
capable  of  withstanding  the  strain  and 
are  shattered.  The  steam  then  escapes 
into  the  atmosphere.  In  this  instance 
the  action  is  more  complicated  than  in 
the  case  of  the  compressed  air  cannon 
or  pistol,  although  they  resemble  each 
other  in  the  essential  that  no  chemical 
change  has  taken  place.  In  the  latter 
instance,  however,  heat  has  been  pres- 
ent and  has  brought  about  the  explo- 
sion. 

But  it  must  be  borne  in  mind  that 
these  are  exceptions  rather  than  the 
rule.  Nearly  always,  explosions  are 
caused  by  a chemical  reaction  that  is 
violent  and  rapid  and  suddenly  pro- 
duces an  enormous  quantity  of  heat  as 
well  as  a large  volume  of  gas.  If  the 
reaction  is  confined  in  a closed  vessel, 
the  gaseous  mass  attains  pressures  that 
are  sufficient  to  burst  the  walls  of  the 
container  if  the  latter  does  not  possess- 
the  right  degree  of  tensile  strength. 

The  ideal  case,  however,  is  one  in 
which  the  explosive  is  imprisoned  in  a 
container  whose  walls  can  resist  the 
pressure  and  heat  accompanying  the 
phenomenon.  If,  in  such  a container, 
an  explosive  substance  or  mixture  is 
placed,  it  is  possible  to  compare  the 
relative  power  of  the  different  explo- 
sives by  measuring  the  pressure  of  the 
gas  in  the  vessel  after  the  explosion. 
In  modern  practice  the  measuring  of 
explosive  pressures  is  accomplished  by 
the  crushing  of  small  lead  or  copper 
cylinders  that  are  conveniently  gradu- 
ated and  known  as  “crushers.”  Con- 
sidering the  space  or  volume  occupied 
by  the  gases  emanating  from  the  explo- 
sion as  the  factor  of  comparison,  it  will 
be  immediately  appreciated  that  the 
greater  this  volume  is  the  greater  the 
pressure  in  the  vessel.  On  the  other 
hand  the  pressure  increases  also  with 
the  temperature  and  consequently  with 
the  degree  of  heat  generated  by  the 
reaction.  It  therefore  follows  that  ex- 
plosives can  be  compared  to  determine 
their  relative  strengths  by  the  volume 
of  gas  they  will  produce  when  exploded 
as  well  as  the  quantity  of  heat  they 
generate. 

The  greater  the  density  of  the  charge 
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the  more  violent  will  be  the  effect  of 
the  explosive.  This  fact  accounts  for 
the  reason  why  fulminate  of  mercury, 
the  density  of  which  is  five  times  that 
of  black  powder  and  three  times  the 
density  of  nitro-glycerin,  can  furnish 
by  its  explosion  pressures  of  27,000  at- 
mospheres— at  least  three  times  as 
ereat  as  pressures  attained  by  any 
other  explosive. 

In  the  foregoing  discussions  there  is 
an  important  factor  in  the  technology 
of  explosives  that  has  been  omitted 
thus  far,  and  that  is  the  duration  of  the 
reaction.  In  the  ideal  hypothesis  of  a 
closed  vessel  from  which  neither  heat 
nor  gas  can  escape  the  duration  of  the 
reaction  is  of  no  importance.  If  it  is 
for  an  hour  or  a thousandth  part  of  a 
second  it  matters  not  for  the  final  pres- 
sure will  be  the  same.  But  in  practice 
things  are  different.  If  the  reaction  is 
too  slow,  the  heat  created  will  scatter 
entirely  or  in  part  to  the  exterior  by 
conductivity  and  radiation.  Further- 
more, there  is  no  practical  application 
where  the  gases  when  heated  do  not 
expand,  whether  this  phenomenon  is 
produced  in  the  open  air  or  surrounded 
by  walls,  and  escape  into  the  atmos- 
phere. In  an  explosion  produced  in 
open  air,  if  the  phenomenon  is  slow  the 
gases  scatter  into  the  atmosphere  by 
degrees  without  attaining  a high  pres- 
sure. But  if  the  explosion  is  nearly  in- 
stantaneous, as  in  the  case  of  fulminate 
of  mercury,  the  gases  form  a volume 
hardly  greater  than  the  volume  occu- 
pied by  the  explosive  and  expand  with 
great  violence,  communicating  to  the 
surrounding  atmosphere  such  pressures 
and  velocities  that  they  produce  the 
same  destructive  effects  as  if  they  were 
surrounded  by  solid  walls. 

Between  instantaneous  and  slow  ex- 
plosives there  exists  a long  line  of  ex- 
plosives : very  fast,  fast  and  moderately 
fast.  The  first  class  of  explosives  pro- 
duce powerful  results  in  the  open  air. 
But  experience  demonstrates  that  the 
rapidity  of  the  reaction  increases  very 
fast  with  the  temperature  and  the  pres- 
sure. Consequently,  if  a slow  explo- 
sive is  fired  in  a receptacle  of  consid- 
erable resistance  the  phenomenon  will 
accelerate,  and  when  the  receptacle 
gives  way  the  production  of  gas  will 
have  become  so  rapid  that  it  will  pro- 
duce shattering  effects.  Accordingly, 


when  the  miner  drills  a bore  hole  to  be 
used  for  a known  explosive,  the  slower 
the  explosive  the  deeper  and  tighter 
must  the  hole  be  made  in  order  to  se- 
cure the  maximum  efficiency.  The 
hole  must  also  be  well  filled  with  the 
explosive  charge. 

The  influence  of  the  duration  of  the 
reaction  appears  in  the  best  known  ap- 
plications. The  burning  of  coal  offers 
a very  striking  example.  A kilogram 
of  coal  when  burning  delivers  a gase- 
ous product  and  8,000  calorics  in  heat 
while  a kilogram  of  ordinary  dynamite 
gives  off  only  1,300  calorics.  Yet 
pieces  of  coal  in  the  presence  of  the  at- 
mosphere do  not  constitute  an  explo- 
sive because  the  combustion  is  too 
slow,  the  coal  burning  only  at  the  sur- 
face and  the  center  being  reached  only 
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after  a while.  But  if  the  coal  is  di- 
vided into  extremely  small  particles  so 
that  oxygen  can  come  in  contact  with 
each  one,  the  resulting  mixture  of  gas 
and  coal  dust  is  explosive  since  the 
combustion  of  all  the  coal  requires  only 
an  instant.  This  is  known  as  fire  damp 
in  mines. 

In  order  to  qualify  as  an  explosive,  a 
substance  or  a n iixt  ure  must  be  capable 
of  very  rapid  reactions  which  throw  off 
an  abundance  < jf  ga  ses  and  at  the  same 
time  a great  < quantity  of  heat.*  Con- 
sequently, exp  losiws  may  be  defined  as 
bodies  that  pr assess  the  property,  when 
heated,  set  01  j fire,  o.r  subjected  to  other 
treatment,  beinj r.  converted  from 


• There  are  some  mixture*  that  throw  off  a great 
volume  of  he?*  but  no  (rasei  and  consequently  are 
not  explosives  As  an  exanmh  ‘ probably  none  is  more 
striking  than  ’Thermite,  a m£t  ure  of  powdered  alumi- 
num and  iron  oxide  (or  of  eh  romium)  which  throws 
off  sufficient  tp  me\t  weld  iron  rail*»  etc* 
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their  solid  or  liquid  state  into  gases  in 
an  almost  unmeasureable  short  space 
of  time ; such  gases  liberating  heat  dur- 
ing the  chemical  action  and  in  conse- 
quence highly  expanding  and  through 
this  expansion  exerting  a great  pres- 
sure on  their  surroundings.  This  con- 
version is  accompanied  by  a detonation 
which  is  termed  as  the  “explosion.” 
The  shorter  the  space  of  time  in  which 
a certain  quantity  explodes  the  larger 
the  volume  of  gases  developed  by  the 
explosion  and  the  greater  the  heat  de- 
veloped the  stronger  the  explosive.  But 
there  are  different  factors  which  deter- 
mine the  rapidity  of  an  explosive  reac- 
tion, viz. : the  chemical  nature  of  the 
explosive,  its  physical  condition,  the 
condition  under  which  it  is  exploded 
and  the  method  of  firing.  The  ener- 
getic action  of  an  explosive  largely  de- 


the  same  explosive  in  the  liquid  state, 
while  the  same  gunpowder  mixture  will 
give  various  effects  according  to  the 
size  of  the  grain. 

Confinement  increases  the  effects  of 
all  explosives,  the  more  rapid  the  reac- 
tion the  less  confinement  being  neces- 
sary to  obtain  the  maximum  effects. 
The  power  of  mercury  fulminate,  for 
instance,  is  but  little  increased  by  con- 
finement, while  on  the  other  hand  ex- 
plosives of  the  gunpowder  type  require 
to  be  strongly  confined  to  produce  dis- 
ruptive effects. 

But  to  successfully  employ  various 
explosives  it  is  necessary  that  the  reac- 
tion can  be  produced  at  will  by  an  easy 
method.  The  explosive  reaction  may 
be  begun  by  a heated  solid,  a flame, 
friction,  by  percussion,  an  electric  cur- 
rent or  spark,  the  concussion  from  an- 
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pends  on  its  rate  of  chemical  change. 
In  chemical  compounds,  such  as  nitro- 
glycerin and  gun-cotton,  the  reacting 
atoms  are  in  much  greater  proximity 
than  those  in  a mechanical  mixture  of 
solids  such  as  powder,  and  in  the  for- 
mer class  the  rapidity  of  the  chemical 
action  will  be  greater  than  that  of  the 
latter  class,  composed  of  constituents 
that  are  non-explosive  by  themselves. 

The  physical  condition  of  an  explo- 
sive has  a marked  effect  on  its  ease  of 
explosion  and  the  character  of  the  phe- 
nomenon. For  instance,  frozen  nitro- 
glycerin is  much  less  sensitive  than 


other  explosive,  or  from  chemical  or 
physical  change.  The  nature  of  the 
reaction  is  largely  responsible  to  the 
method  of  firing  adopted ; nitro-glycer- 
in  or  gun-cotton  in  contact  with  a 
flame  burns  quietly  in  the  open,  but 
when  fired  by  the  detonation  of  a small 
initial  charge  of  mercury  fulminate  the 
whole  mass  of  the  explosive  decom- 
poses practically  instantaneously  and 
detonation  results. 

THE  DIFFERENT  KINDS  OF  EXPLOSIVES. 

Explosives,  as  we  have  just  defined 
them,  can  be  of  different  lands.  First 
of  all,  we  have  the  mixtures  of  simple 
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substances  having  powerful  affinities 
for  each  other;  for  instance,  the  gase- 
ous mixture  of  hydrogen  and  oxygen. 
To  produce  an  explosion  it  is  sufficient 
to  only  approach  a flame  to  where  the 
two  gases  meet.  In  this  example,  the 
reaction  is  a combination  of  hydrogen 
and  oxygen,  that  is,  a combustion  of 
hydrogen.  In  fact,  combustion  plays  a 
pre-eminent  role  in  most  all  explosions, 
although  it  is  not  absolutely  necessary. 
A balloon  containing  hydrogen  and 
chlorine  will  burst  as  soon  as  exposed 
to  sun  rays;  the  reaction  in  this  in- 
stance being  a violent  combination  of 
the  hydrogen  and  the  chlorine,  pro- 
duced by  the  light. 

In  other  cases  the  explosive  is  a 
chemically  defined  substance  the  mole- 
cules of  which  have  undergone  a sort 
of  forced  union  and  are  always  ready 
to  break  away.  So  it  is  when  iodine 
is  mixed  with  a solution  of  ammonia 
it  combines  with  nitrogen  and  absorbs 
heat.  This  mixture,  as  soon  as  dry, 
detonates  at  the  least  shock,  at  the  least 
friction;  the  iodine  and  nitrogen  re- 
sume their  independence  in  restoring 
violently  the  heat  which  their  combina- 
tion had  absorbed.  It  is  a most  excel- 
lent shattering  explosive. 

But  in  most  common  explosives  it  is 
the  combustion  that  is  the  source  of 
the  heat  produced.  For  instance,  the 


BLASTING  DOWN  THE  ENTIRE  FACE  OF  A QUARRY 

old  black  powder  is  a mixture  of  car- 
bon, sulphur  and  saltpeter  in  the  pro- 
portions of  one  part  carbon,  one  of  sul- 
phur and  six  of  saltpeter.  The  salt- 
peter plays  the  role  of  reservoir  for  the 
oxygen.  It  is  an  unstable  composite, 


very  rich  in  oxygen  and  ready  to  part 
from  it  under  the  influence  of  suitable 
firing.  The  carbon  and  the  sulphur  are 
combustible  substances  which  greedily 
take  possession  of  the  liberated  oxygen. 

Likewise,  nitro-glycerin,  a nitrogen 
substance  containing  much  oxygen,  is 


BLASTING  IN  THE  DETROIT  RIVER 

readily  decomposed  under  the  influence 
of  a shock  into  oxygen,  nitrogen  and 
combustible  elements  (carbon  and  hy- 
drogen), which  unite  violently  with 
the  oxygen  to  form  carbonic  acid  and 
vapor.  The  nitrogen  remains  free  as 
well  as  an  excess  of  oxygen.  All  the 
products  of  the  reaction  are  gaseous 
and  brought  to  a high  temperature  by 
the  heat  of  the  combustion. 

Explosives  of  this  nature  (whether 
they  are  chemically  definite  substances 
or  mixtures)  contain  always  molecular 
combinations  very  rich  in  oxygen  and 
unstable,  at  the  same  time  as  combust- 
ible elements.  The  priming  provocates 
an  initial  disengagement  of  oxygen  and 
starts  a violent  combustion. 

DISCOVERY  and  PROPERTIES  OF  BLACK  POWDER. 

Nothing  definite  is  known  as  to  who 
discovered  black  powder,  where  and 
when  it  first  came  into  use.  “Greek 
fire”  is  said  to  have  been  employed  in 
the  defense  of  Constantinople  in  the 
seventh  century,  and  that  fiery  compo- 
sition (mixture  of  rosin,  pitch  and  bitu- 
men, rendered  explosive  by  the  addi- 
tion of  saltpeter)  was  propelled  against 
the  enemy  by  means  of  arrows  from 
bows,  or  in  hollow  vessels  of  stone  or 
iron  thrown  by  war  engines.  “Greek 
fire”  paved  the  way  to  the  first  test  of 
black  powder  in  the  pioneer  cannons. 
Arabians  were  the  first  to  make  a gun- 
powder-like  mixture,  probably  about 
1280  A.  D.,  while  the  idea  of  using  the 
propulsive  force  of  this  mixture  (that 
( Continued  on  page  252) 
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New  Marconi  Marine  Sets 

A Description  of  the  Synchronous  and  Non-Synchronous  Wire- 
less Sets  Now  Used  on  Coastwise  Ships 


By  Stanley  E.  Hyde 


IN  this  article  the  author  has  endeav- 
ored to  describe  the  wireless  ap- 
paratus installed  on  many  ships  both 
on  the  Atlantic  and  Pacific  oceans  by 
the  Marconi  Wireless  Telegraph  Com- 
pany of  America.  A great  percentage 
of  the  vessels  do  not  have  a complete 
set  of  one  type  of  apparatus,  but  gen- 
erally have  their  sets  made  up  of  a 
combination  of  different  types,  as  will 
be  shown. 

Figure  1 shows  the  complete  wiring 
for  a type  of  apparatus  used  in  both 


winding  is  connected  in  shunt  with  the 
D.  C.  line  through  a field  rheostat. 
With  such  an  arrangement  of  the  field 
windings,  the  voltage  is  maintained 
more  constant  than  could  be  accom- 
plished otherwise.  The  starting  box 
is  of  the  Cutler  Hammer  type,  and  it 
serves  to  prevent  an  enormous  rush  of 
current  while  the  motor  is  being  start- 
ed. The  small  electro-magnet,  M, 
holds  the  switch  arm  over  by  virtue  of 
its  attraction  for  a small  piece  of  iron 
mounted  on  the  switch  arm. 


COMPLETE  WIRING  DIAGRAM  FOR  MARCONI  APPARATUS  USED  IN  LAND  AND  SHIP  STATIONS 


land  and  ship  stations.  Where  there 
is  no  available  supply  of  alternating 
current,  as  is  most  always  the  case  on 
ships,  a motor-generator  must  be  em- 
ployed to  change  the  direct  current  to 
alternating.  The  motor  generator  con- 
sists of  a direct  current  motor,  driving 
an  alternating  current  dynamo.  To 
make  the  unit  compact  the  armatures 
of  both  are  mounted  on  the  same  shaft 
and  also  on  a common  base.  It  will  be 
noted  that  above  the  generator  arma- 
ture are  two  field  coils,  one  marked 
“series”  and  the  other  “shunt.”  The 
series  winding  is  connected  in  series 
with  the  D.  C.  armature,  and  the  shunt 


An  ammeter  and  volt-meter  are  in 
the  circuit  to  indicate  the  pressure  on 
the  line  and  the  current  used  by  the 
motor  and  field  coils  of  the  generator. 
The  speed  of  the  motor  is  adjusted  by 
the  motor  field  rheostat.  For  instance, 
if  the  resistance  in  the  rheostat  is  in- 
creased the  motor  will  speed  up  for  the 
reason  that  the  armature  does  not  gen- 
erate so  much  counter  E.  M.  F.,  the  re- 
sult being  that  a larger  volume  of  cur- 
rent passes  through  the  armature  wind- 
ings making  it  rotate  more  rapidly. 
The  voltage  of  the  generator  is  con- 
trolled by  the  generator  field  rheostat, 
for  if  the  resistance  is  increased  the 
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number  of  lines  of  force  cut  by  the  gen- 
erator armature  will  be  decreased,  thus 
lowering  the  voltage  of  the  current  gen- 
erated. 

It  will  be  seen  that  the  current  from 
the  generator  must  pass  through  the 
aerial  switch,  Morse  key  and  a react- 
ance coil  before  it  reaches  the  step-up 
transformer.  The  auxiliary  set  will  be 
described  later.  The  transformer  is  of 
the  open  core  type.  Across  its  second- 
ary terminals  is  connected  a battery  of 
leyden  jars,  usually  12  in  number.  Two 
sets  of  six  each  are  connected  in  paral- 


F1G.  2. — A VIEW  OF  THE  TEN-INCH  COIL 

lei  and  the  two  sets  then  connected  in 
series.  This  is  done  in  order  to  lessen 
the  strain  on  the  jars.  The  spark  gap 
is  mounted  inside  the  primary  of  the 
oscillation  transformer  and  is  composed 
of  two  straight  rods  tipped  with  an  al- 
loy that  wears  down  evenly. 

Before  the  radio  law  was  passed 
close  coupling  was  employed,  but  now 
that  loose  coupling  must  be  used  to 
insure  a pure  wave,  the  old  helices 
formerly  used  for  close  coupling  have 
been  remodeled  and  by  the  addition  of 
a secondary  composed  of  four  turns  of 
stranded  wire  mounted  on  a wooden 
frame  above  the  primary,  a very  effi- 


141 

cient  oscillation  transformer  is  pro- 
duced. 

In  series  with  the  ground  wire  will 
be  noticed  a condenser.  This  is  called 
the  “short  wave  condenser”  and  en- 


A TYPICAL  RECEIVING  SET  ON  COASTWISE 
STEAMER 

ables  a wave  of  300  meters  to  be  sent 
out  if  necessary.  This  is  done  as  fol- 
lows: On  the  primary  of  the  oscilla- 
tion transformer  and  also  on  the  load- 
ing coil  are  two  little  metal  tabs,  one 
being  punched  with  the  number  300 
and  the  other  with  the  number  600. 
These  indicate  that  the  radio  inspector 
has  previously  tuned  the  set  for  300 
and  600  meters,  respectively.  Ordinar- 
ily the  600  meter  wave  is  used.  In  or- 
der to  change  to  300  meters  the  helix 
clip  on  the  primary  is  moved  to  the 
turn  on  which  the  300  meter  tab  is 


FIG.  3. — THE  OSCILLATION  TRANSFORMER  OF 
SHIP  SETS 


located.  Now  the  closed  oscillatory 
circuit  is  generating  waves  of  300  me- 
ters wave  length.  Next,  the  open  cir- 
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cuit,  composed  of  the  antenna,  loading 
coil  and  secondary  of  the  oscillation 
transformer,  must  also  be  tuned  to  300 
meters.  The  clip  on  the  loading  coil  is 
moved  to  the  300  meter  tab.  Then  the 
switch  shunting  the  short  wave  con- 
denser is  opened,  thus  cutting  the  con- 
denser in  series  with  the  open  circuit. 
Now  the  transmitter  is  ready  for  send- 
ing out  300  meter  waves.  This  is  all 


FIG.  4"A.  — THE  MOTOR-GENERATOR  WITH 
ENCLOSED  SYNCHRONOUS  GAP 

done  in  a few  moments,  and  without  the 
use  of  a hot-wire  ammeter,  for  the  cir- 
cuits have  been  previously  tuned  with 
a standard  wave  meter.  The  antenna 
switch  is  of  the  old  “United”  type,  hav- 
ing contacts  for  the  use  of  the  looped 
antenna. 

The  receiving  instrument  is  a three 
slide  affair,  consisting  of  two  tuning 
coils,  a potentiometer,  crystal  holder, 
fixed  condenser  and  three  small  cells 
enclosed  in  the  case.  The  coil  with  the 
single  slider  is  for  tuning  in  different 
wave  lengths  and  the  other  coil  with 
the  two  sliders  is  for  tuning  the  detec- 
tor circuit.  Of  course  with  such  a 
crude  arrangement  selective  tuning, 
even  to  a very  small  degree,  is  entirely 
out  of  the  question. 

In  another  portion  of  the  diagram 
will  be  noticed  the  auxiliary  set  for 
sending  out  distress  signals.  It  is  com- 
posed of  a ten-inch  spark  coil  operated 
from  storage  batteries.  The  set  is  di- 
vided into  three  parts — a ten-inch  in- 
duction coil,  chloride  storage  cells  (8 
to  16  in  number)  and  a slate  switch- 
board on  which  are  mounted: 

A D.  C.  switch  with  fuses;  an  un- 
derload circuit  breaker;  a double-pole, 
double-throw  switch;  four  resistance 


coils  in  series;  small  battery  volt-me- 
ter; a cartridge  fuse  in  series  with  the 
discharge  circuit,  and  a small  strap  key 
for  cutting  in  volt-meter.  The  object 
of  this  auxiliary  set  is  to  furnish  a 
means  whereby  the  ship  can  communi- 
cate a distance  of  100  miles  or  more, 
independent  of  the  ship’s  machinery. 

The  storage  cells  are  charged  from 
the  ship’s  current  through  the  resist- 
ance coils  which  cut  down  the  E.  M.  F. 
so  that  it  is  just  a little  higher  than  the 
combined  voltage  of  the  cells.  The 
underload  breaker  consists  of  a sole- 
noid with  a soft  iron  plunger  on  the 
bottom  of  which  is  a copper  contact 
plate.  When  the  plunger  is  drawn  up 
the  copper  plate  makes  contact  with  two 
lugs  and  the  charging  current  is  con- 
nected to  the  cells.  It  will  be  seen  that 
if  the  current  from  the  line  should  be 
cut  off  for  any  reason  the  plunger  will 
drop  down  and  open  the  circuit  to  the 
cells.  The  plunger  will  also  drop  if  the 
voltage  is  reduced  below  a certain 
value,  thus  affording  protection  to  the 
charging  generator  and  cells.  If  an 
underload  breaker  were  not  employed, 
the  batteries  would  then  be  likely  to 
discharge  through  the  generator  if  it 
stopped  for  any  reason  and  probably 
reverse  its  polarity,  besides  being  very 
rapidly  discharged  themselves,  result- 
ing in  probable  injury  to  the  plates. 


FIG.  5. — THE  MOTOR  STARTER  AND  FIELD  CONTROL 
RHEOSTATS 

When  it  is  necessary  to  operate  the 
coil  the  plug  from  the  anchor  gap  to 
the  loading  coil  is  removed  and  the 
one  to  the  spark  coil  is  plugged  into 
the  receptacle.  The  other  side  of  the 
spark  gap  is  permanently  grounded. 
No  condenser  is  used  across  the  termi- 


Digitized  by 


Google 


February,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


143 


nals  of  the  coil  as  the  capacity  of  the 
antenna  is  sufficient  for  this  purpose. 
The  aerial  switch  is  then  thrown  to  the 
sending  position  and  the  D.  P.  D.  T. 
switch  connecting  the  key  is  thrown 
over  to  the  other  side  where  it  connects 
the  key  and  aerial  switch  in  with  the 
battery  circuit.  In  Fig.  2 will  be  seen 
a view  of  the  ten-inch  coil.  The  start- 
ing box  below  has  nothing  to  do  with 
this  coil,  however,  but  connects  with  the 
regular  motor-generator  set. 

All  windings,  such  as  armatures,  field 
coils,  etc.,  are  protected  by  an  arrange- 
ment that  cpnsists  of  a carbon  rod 
having  a resistance  of  500  ohms,  which 
is  connected  across  the  armature  termi- 
nals. The  middle  of  this  rod  is  con- 
nected to  earth.  To  low  frequency  and 
direct  currents  this  rod  has  a high  re- 
sistance but  to  high  frequency  currents 
the  rod  has  a negligible  resistance  and 


charges  the  condenser  to  a maximum, 
a point  comes  opposite  the  stationary 
electrode  and  a spark  occurs.  This 
keeps  the  spark  in  synchrony  with  the 
condenser  discharges  and  the  maxi- 
mum energy  is  obtained.  Fig.  4-a  shows 
the  motor-generator  with  the  synchron- 
ous gap  enclosed  on  the  left.  The  ad- 
vantage of  this  gap  lies  in  the  fact  that 
a pure  musical  note  of  high  pitch  is 
emitted  which  is  easily  read  through 
interference  and  at  the  same  time  the 
gap  is  efficiently  cooled,  thereby  keep- 
ing the  antenna  radiation  constant. 
The  stationary  electrodes  are  kept  as 
close  to  the  rotating  disc  as  possible. 
It  will  be  seen  that  there  are  three  con- 
densers in  series  in  order  to  reduce  the 
strain  on  the  plates  and  also  to  lower 
the  wave  length.  These  condensers 
consist  of  flat  plates  of  glass  covered 
with  tin  foil  and  immersed  in  a tank  of 


they  are  readily  conducted  to  earth. 

The  240-cycle  synchronous  sets  are 
very  compact  and  nearly  as  efficient  as 
a modern  quenched  spark  system. 
They  are  installed  on  many  of  the 
coastwise  vessels  on  the  Pacific  Coast 
and  invariably  have  a greater  range 
than  similar  sized  sets  of  the  non-syn- 
chronous  type. 

The  hook-up  for  the  synchronous 
system  is  shown  in  Fig.  4,  without  the 
usual  starting  devices  which  are  essen- 
tially the  same  as  for  the  ordinary  sys- 
tem shown  in  Fig.  1.  The  alternator 
has  a frequency  of  240  cycles  and  di- 
rectly connected  to  the  shaft  is  a rotary 
spark  gap.  The  gap  has  as  many  spark- 
ing points  as  there  are  pairs  of  field 
poles  and  these  are  so  adjusted  that 
when  the  current  from  the  alternator 


oil.  In  the  2 kw.  type  the  condenser 
consists  of  36  plates  made  up  of  three 
units  of  12  each,  connected  in  series  as 
shown.  Safety  gaps  are  placed  across 
the  condensers  to  protect  them  from 
destructive  voltages. 

The  oscillation  transformer  is  of  the 
inductive  coupled  type  and  has  a sec- 
ondary that  slides  in  and  out  of  the 
primary,  as  shown  in  Fig.  3.  The  spark 
plate  is  made  of  two  brass  plates  sep- 
arated by  a very  thin  piece  of  mica,  and 
is  shunted  by  the  receiving  instru- 
ments. 

In  Fig.  5 is  shown  the  type  of  con- 
trol in  general  use  for  average  ship  sets, 
the  same  consisting  of  two  field  rheo- 
stats, line  switch  and  a starting  box. 
It  will  be  well  to  note  that  all  the  wir- 
ing of  these  sets  is  now  enclosed  in  lead 
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tubing  which  is  grounded.  This 
grounds  the  static  charges  before  they 
reach  the  copper  wire  insride  the  tub- 
ing, preventing  destructive  sparks  that 
would  pierce  the  insulation  of  the  mo- 
tor and  generator  windings.  Of 
course,  the  copper  wire  inside  the  tub- 
ing is  heavily  rubber  covered  so  that 
contact  does  not  occur  between  the 
wire  and  lead  casing. 

The  aerial  tuning  inductance  is  sim- 
ilar to  the  other  sets  and  consists  of  a 
helix  of  stranded  phosphor  bronze  wire 
wound  on  a hard  wood  frame.  It  has 
twenty-four  turns.  It  serves  for  tun- 
ing the  open  oscillatory  circuit  to  the 
same  period  as  that  of  the  closed. 

It  will  be  observed  that  there  is  an 


of  the  filament  can  be  varied  to  suit 
requirements. 

The  “standby  circuit,”  for  the  pur- 
pose of  listening  to  all  stations,  will 
now  be  described.  When  the  D.  P.  D. 
T.  switch  is  thrown  to  the  left  and  an- 
tenna and  earth  connections  are  thrown 
to  contacts  1 and  3,  it  will  be  noted  that 
the  intermediate  circuit  and  the  prim- 
ary circuit  P are  disconnected  and  a 
special  primary  winding  A is  connected 
into  the  open  circuit.  A is  an  induct- 
ance with  a fixed  value  that  is  wound 
closely  around  the  inductance  S'  of  the 
detector  circuit.  In  this  planner  a very 
tight  coupling  is  secured  that  permits 
of  receiving  varying  waves  over  a wide 
range  of  wave  lengths.  Contacts  5 and 
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extra  condenser  connected  in  series 
with  the  main  condenser  and  shorted 
by  a switch.  This  auxiliary  capacity  is 
used  for  bringing  the  wave  length 
down  to  300  meters  when  necessary,  by 
cutting  it  in  series  with  the  main  con- 
denser. It  can  also  be  used  in  emer- 
gencies when  the  regular  condenser 
breaks  down. 

In  both  the  synchronous  and  non- 
synchronous  sets  the  receiving  units 
are  the  same  and  are  shown  in  Fig.  6. 
There  is  no  need  of  describing  the  os- 
cillation valve  or  audion  detector  as  it 
has  been  fully  dealt  with  in  this  maga- 
zine before.  It  is  found  that  a certain 
degree  of  heat  from  the  filament  is  nec- 
essary to  produce  the  most  sensitive 
results,  consequently  a rheostat  is  in- 
cluded in  the  circuit  with  the  batteries 
and  the  lamp  filament  so  that  the  glow 


6 close  the  battery  circuit.  Before 
transmitting  the  triple  switch  is  opened 
thereby  breaking  all  contacts,  the  cur- 
rent to  the  filament  being  also  cut  off. 
On  the  sending  key  will  be  noticed  two 
extra  contacts  that  close  just  before 
the  primary  circuit  does.  These  shunt 
the  head  phones,  thus  protecting  them 
from  burning  out.  When  the  switch  is 
thrown  to  the  right  the  intermediate 
circuit  or  tertiary  circuit,  as  it  is  some- 
times called,  is  cut  in  and  secures  se- 
lective tuning.  The  reason  for  secur- 
ing sharp  tuning  from  broad  waves  is 
because  of  a very  low  resistance  in  this 
circuit,  hence,  however  broad  may  be 
the  waves  traversing  the  open  circuit, 
they  will  induce  in  the  tertiary  circuit 
oscillations  of  the  same  wave  length, 
but  of  relatively  low  damping,  i.  e.,  the 
waves  will  be  sharper.  Of  course,  loose 
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coupling  must  be  obtained  if  this  selec- 
tive tuning  is  a requisite.  Tuning  of 
the  open  circuit  is  accomplished  by  the 
loading  coil  B and  the  variable  con- 
denser VC.  Tuning  of  the  interme- 
diate circuit  is  accomplished  by  the 
variable  condenser  X,  which  is  of  large 
capacity. 

The  only  difference  between  the  syn- 
chronous and  the  non-synchronous  sets 
is  in  the  type  of  rotating  spark  gap 
employed.  The  synchronous  has  been 
already  discussed.  In  Fig.  6 it  will  be 
seen  that  the  disc  is  rotated  by  a sep- 


arate motor,  controlled  by  a small  rheo- 
stat. The  disc  is  made  of  a mica  com- 
position and  has  studs  around  its  peri- 
phery in  a plane  parallel  to  the  shaft 
of  the  motor. 

In  comparing  the  synchronous 
transmitter  with  other  spark  sets  a 
great  difference,  especially  in  the  trop- 
ics, is  noticed,  for  with  an  ordinary 
spark  transmitter  rarely  over  a hun- 
dred miles  can  be  covered  while  with 
the  high  pitched  and  pure  spark  of  the 
synchronous  sets  many  times  this  dis- 
tance can  be  and  is  constantly  covered. 


Armatures  Wound  by  Novel  Machine 

By  C.  L.  Edholm 


A NOVEL  machine  for  winding 
armatures  has  been  invented  by 
a Los  Angeles  man  and  it  is  claimed 
that  its  use  will  result  in  far  more  ac- 
curate, rapid  and  economical  work  than 
resulted  from  the  old  style  hand  wind- 
ing. The  inventor  claims  that  it  will 
handle  any  sized  armature  from  a vi- 
brator to  a V/2  H.  P.  motor.  The  coil 
former  attachment  eliminates  the  or- 
dinary wooden  frame  and  is  adjustable 
to  any  sized  coil  or  wire,  from  a 1 Ii.  P. 


A TYPICAL  SCENE  IN  AN  ELECTRICIAN^  SHOP — 
WINDING  MOTOR  ARMATURES  BY  HAND 

to  a 50  H.  P.  It  is  claimed  that  only 
one-tenth  of  the  time  is  required  for 
winding  by  this  new  device. 

The  coil  taper  is  readily  adjusted  and 
tapes  the  coils  to  any  given  thickness 


with  accuracy  and  speed.  The  ring 
armature  winder  is  adjusted  with  eqkual 
readiness  and  will  do  srix  or  seven  days’ 
work  in  as  many  hours.  The  wire 
guider  makes  for  accuracy,  ease  and 


VIEW  OF  THE  RECENTLY  INVENTED  MACHINE  FOR 
WINDING  SMALL  MOTOR  ARMATURES 


speed  in  winding  fields,  solenoids  and 
coils  of  various  designs  and  high  ten- 
sion secondaries.  The  wire  is  wound 
without  touch  of  the  hand,  resulting  in 
freedom  from  kinks  and  uneven  ten- 
sion. The  machine  is  operated  by  foot 
lever  and  friction  clutch.  It  has  been 
examined  and  approved  by  leading  elec- 
trical concerns  in  Los  Angeles  and 
other  parts  of  California,  which  have 
contracted  for  its  use. 
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New  Canadian  Wireless  Stations 

By  D.  A.  Nichols 


THE  public  has  heard  very  little  of 
the  new  and  up-to-date  radio  in- 
stallations of  the  Canadian  Marconi 
Company  on  the  upper  great  lakes.  At 
present  these  consist  of  five  stations  as 
follows:  VBA  Port  Arthur,  VBB  Sault 
St.  Marie,  VBC  Midland,  VBD  Tober- 
mory, and  VBE  Sarnia,  all  situated  on 
the  Canadian  shores  of  Lakes  Huron  and 
Superior. 


EXTERIOR  OF  THE  OPERATING  BUILDING 

The  stations  are  of  the  latest  type  of 
pronounced  English  design,  and  are 
models  of  efficiency  and  reliability. 
The  accompanying  photographs  are  of 
the  Port  Arthur  station,  blit  as  all  the 
sets  are  identical  in  general  design  they 
may  be  taken  to  represent  all  of  the  five 
stations. 

The  antenna  of  the  Port  Arthur  sta- 
tion is  of  the  T type,  440  ft.  long,  and 
is  supported  by  two  three-section  wood- 


en masts  200  ft.  high  and  550  ft.  apart. 
It  consists  of  two  heavy  stranded  phos- 
phor bronze  wires  on  20ft.  spreaders. 
The  earth  connection  is  of  the  radial 
wire  type  and  consists  of  60  wires. 

The  exterior  of  the  operating  building 
is  clearly  shown  in  one  of  the  accom- 
panying views.  This  is  a neat,  one-story 
brick  dwelling,  with  cellar  beneath  for 
storing  supplies.  The  interior  of  the 
building  consists  of  three  rooms,  trans- 
mitter room,  office  and  instrument  room, 
all  opening  into  the  front  vestibule. 

Duplicate  transmitters  are  provided, 
which  are  shown  in  one  of  the  illustra- 
tions. A more  detailed  view  of  one  of 
the  transmitters  is  also  given.  Each 
transmitter  consists  of  a motor  genera- 
tor for  converting  6oo-volt  60-cycle  a.c. 
into  440-volt  240-cycle  a.c. ; 5 Y*  kw. 
closed  core  transformer;  oil  immersed 
condenser;  primary  tuning  inductance; 
transmitting  jigger,  and  aerial  tuning  in- 
ductance. The  synchronous  rotary  dis- 
charger, which  is  enclosed  in  a metal 
case  on  the  end  of  the  generator  shaft, 
discharges  the  condenser  480  times  per 
second. 

In  case  the  current  supply  should  be 
cut  off  either  generator  can  be  driven 
by  the  8-h.p.  gasoline  engine,  which  just 
shows  in  the  foreground  of  one  of  the 
illustrations. 

The  receiver  and  controlling  switch- 
boards are  shown  in  another  view.  The 
two  motor  starters  can  be  seen  at  the 
base  of  the  large  switchboard,  and  either 


TWO  VIEWS  OF  GENERATING  SETS  AND  TRANSMITTING  APPARATUS,  SHOWING  THE  MOTOR-GENERATORS, 
GASOLINE  ENGINE  AND  SENDING  EQUIPMENT 
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transmitter  can  be  controlled  from  here. 
The  small  switchboard  shown  in  the 
background  of  this  view  controls  the 
storage  cells  used  in  connection  with  the 
valve  detectors.  The  valve  tuner  with 
the  magnetic  and  valve  detectors  com- 
prises the  receiver,  and  as  the  break-in 
system  is  employed,  no  antenna  or 
cnange-over  switch  is  required. 

These  stations  are  very  efficient.  The 
Sarnia  transmitters  radiate  24  to  27  am- 
peres, and  they  have  all  shown  up  well 
under  test.  At  night  the  signals  between 
Sarnia  and  Port  Arthur,  600  miles  apart, 
are  very  strong  and  distinct,  and  as  the 
spark  has  a clear,  musical  note,  it  is 
easily  read  through  static  disturbances. 
Normally  these  stations  work  on  a 600- 
meter  wave  length,  but  under  special 
conditions  and  for  long-distance  over- 
land transmission  1,500  meters  can  be 
used,  the  aerial  tuning  inductance, 
which  is  ordinarily  out  of  circuit,  be- 
ing then  connected  in  the  open  circuit. 

A record  was  recently  made  by  Mr. 
D.  Manson,  officer  in  charge  at  the  Sar- 
nia station,  when  on  the  night  of  Novem- 
ber 25,  he  picked  up  signals  from  Dar- 
win, near  Palmerston,  Australia,  which 
station  was  calling  the  station  at  Sydney, 
Australia.  Although  the  distance  cov- 
ered is  nearly  half-way  round  the  earth, 
Mr.  Manson  stated  that  the  signals  were 


quite  clear  and  distinct.  Unless  the 
writer  is  mistaken,  this  constitutes  a 


operator's  table,  showing  receiving  appa- 
ratus AND  CONTROLLING  SWITCHBOARD 


world’s  record  in  long  distance  receiv- 
ing. 


Institute  of  Radio  Engineers 


AT  the  meeting  of  the  Institute  of 
Radio  Engineers,  held  on  Decem- 
ber 3,  1913,  at  Columbia  University,  Mr. 
E.  F.  W.  Alexanderson,  of  the  General 
Electric  Co.,  well  known  as  a pioneer  in 
the  building  of  high  frequency  alternat- 
ors, delivered  an  address  on  ‘'Dielectric 
Hysteresis  at  High  Frequencies.,,  He 
discussed  the  method  he  used  for  meas- 
uring dielectric  hysteresis  at  high  volt- 
ages and  high  frequencies,  gave  a number 
of  the  results  he  had  obtained,  and  de- 
duced some  general  laws  governing  these 
phenomena. 

The  main  part  of  Mr.  Alexanderson’s 
paper  consisted  of  the  description  and 
discussion  of  a transformer  designed  to 
operate  on  100,000  cycles  (from  a high 
frequency  alternator)  and  to  transform 
up  to  100,000  volts.  He  described  the 
troubles  he  experienced  in  obtaining  such 
an  instrument,  which  in  itself  should 


have  losses  so  low  that  they  should  be 
negligible  beside  the  losses  through  hys- 
teresis in  the  dielectrics  under  test.  The 
final  form  in  which  it  was  built  had  0.3 
per  cent,  losses.  In  it  hysteresis  losses 
were  reduced  to  a minimum  by  the 
elimination  of  iron  (an  air  core  was 
employed),  and  by  the  use  of  “pancake” 
coils  wound  in  a peculiar  manner  with 
bare  wire  separated  by  layers  of  cotton. 
The  type  upon  which  the  whole  trans- 
former was  based  was  not  of  the  or- 
dinary “primary-secondary”  construc- 
tion, but  was  an  oscillation  transformer, 
in  which  high  potentials  were  produced 
at  certain  points  of  the  circuit.  The 
connections  in  the  transformer  are 
shown  in  Fig.  1.  The  high  frequency 
generator  G is  connected  to  the  induc- 
tances L,  and  L2  and  these  to  condensers 
Cx  and  C2.  In  the  apparatus  these  con- 
densers were  shields  around  the  trans- 
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former  to  prevent  losses  by  radiation. 
They  consisted  of  copper  wire  spirals 
which  in  themselves  had  sufficient  dis- 
tributed capacity  to  act  as  condensers. 
The  condensers  and  inductances  of  the 
circuit  were  in  resonance  so  that  there 
would  be  no  energy  component  in  the 
circuit  when  the  current  was  flowing 
other  than  that  caused  by  losses  in  the 
insulator  under  test.  The  different  cur- 
rent, which  passes  through  the  circuit 
when  the  dielectric . to  be  tested  is  con- 
nected in  as  shown,  is  then  that  caused 
by  losses  in  the  dielectric.  Thus  by  not- 
ing the  ammeter  and  voltmeter  readings 
before  inserting  the  dielectric,  and.,  keep- 
ing either  current  or  voltage  constant, 
after  inserting  the  dielectric,  the  differ- 
ence in  readings  will  show  the  energy 
consumed  by  the  specimen  tested;  this 
may  then  be  expressed  as  a power  factor 
introduced  by  the  specimen,  from  the 
generator’s  “characteristic”  curves. 

Some  of  the  results  obtained  by  Mr. 
Alexanderson  are  as  follows: 

Dielectric  Power  Factor. 

Oil  \ 0.70  per  cent. 

Glass 1.25  per  cent. 

Mica  (built  up)  ... . 6.00  per  cent. 

Paper  6.50  per  cent. 

Fibre 10.00  per  cent. 

It  was  also  found  that  the  losses  were, 
as  a rule,  independent  of  the  applied 
voltage  but  depended  inversely  on  the 
frequency. 

In  the  discussion  following  the  paper 
it  was  shown  that  Mr.  Alexanderson’s 
results  checked  excellently  those  ob- 
tained by  other  methods. 

In  addition  to  the  main  speaker  of 
the  evening,  Mr.  R.  H.  Marriott  an- 
nounced that  arrangements  were  in  prog- 
ress for  transmitting  waves  of  known 


wave  length  and  decrement  at  definite 
times  from  one  of  the  College  of  the 
City  of  New  York  stations  so  that  ama- 
teurs might  calibrate  their  receiving  sets. 
Further  information  upon  this  matter 
will  be  published  as  soon  as  the  neces- 
sary work  is  completed  and  the  trans- 
mission commenced. 


IMITATION  PEARLS 


Formerly,  imitation  pearls  were  made 
by  coating  hollow  globules  of  glass  on 
the  inside  with  a varnish  prepared  from 
fish  scales. 

Now  a process  has  been  introduced 
which  utilizes  oyster  shells  for  the  prep- 
aration of  pearls  and  imitation  mother- 
of-pearl.  The  shells  are  treated  with 
acetic  acid  and  caustic  soda  until  a paste 
is  obtained.  When  this  paste  has  been 
brought  to  the  proper  consistency,  it  is 
moulded  into  globules  of  the  desired 
size  and  allowed  to  set  or  harden.  The 
lustre  is  given  to  these  artificial  pearls 
by  coating  them  with  nitro-cellulose. 

Natural  pearls  contain  tri-calcium 
phosphate,  but  this  constituent  is  lacking 
in  the  artificial  ones.  A natural  pearl  is 
made  up  of  irregular  concentric  rings 
due  to  successive  deposits  from  the  se- 
cretions of  the  mollusk,  while  the  imita- 
tions are  more  or  less  homogeneous. 

Recently,  a new  process  has  been  pat- 
ented which  substitutes  a specially  pre- 
pared mica  for  the  essence  of  fish  scale 
used  in  the  older  process.  The  mica  is 
finely  powdered  and  carefully  heated  un- 
til it  assumes  a light  silver  color.  This 
heating  has  to  be  carefully  done  to  ob- 
tain the  correct  color.  After  making  this 
powder  into  globules,  the  pearls  are 
made  iridescent  by  suspending  them  in 
the  vapors  of  tin  salts. — IV.  C.  Dumas. 


Digitized  by 


Google 


February,  1914- 


MODERN  ELECTRICS  AND  MECHANICS 


149 


The  Art  of  Bending  Wood 

Methods  Employed  in  Commercial  Practice  as  Well  as 
Simple  Means  for  the  Amateur 


By  Ralph  F. 


Illustrations  from  drawings  madi 


THE  artificial  bending  of  wood  for 
furniture  parts,  interior  trim- 
ming, buggy  building,  etc.,  is  truly  an  art 
in  itself.  Great  care  and  study  have 
been  given  the  different  kinds  of  woods 
in  regard  to  their  bending  and  retaining 
properties  and,  although  almost  all  types 
of  lumber  can  be  bent  and  will  retain 
their  shape,  it  is  very  important  that  the 
workman  know  what  kinds  will  serve 
best  for  his  particular  purpose. 

CONCERNING  THE  CHOICE  OF  LUMBER. 

Straight,  clear  grained  lumber  of  any 
kind  will  bend  more  easily  than  crooked, 
knotty  stock,  although  the  latter,  in  some 
cases,  can  be  bent  if  properly  treated. 

A table  of  bending  factors  has  been 
prepared  by  German  investigators.  The 
‘"strength  of  flexure/1  as  it  is  called,  for 
each  of  the  common  woods  runs  as  fol- 
lows :* 

Name  of  Wood.  Strength  of  Flexure 


joes 

mt. 


author. 


in  the  direction  of 
This  is  illustrated 
.jwood  will  bend 
annual  rings 
tm<t^^it  con- 
nection 
ecome 
proportion 


% 

the  annual  nrtjRphan 
the  medullary  niy/fy 
in  Figure  1.  Henc< 
best  in  the  direction 
for  the  simple  reason 
tracts  twice  as  much  in 
when  drying,  it  will  expand 
more  pliable  in  this  same 
when  steamed. 

Another  fact  which  proves  this  asser- 
tion is  that  wood  bent  parallel  to  the 
medullary  rays  has  a tendency  to  split. 
This  is  made  clear  in  the  end  view  of 
Figure  2.  This  is  especially  true  in  the 
case  of  wide,  thick  boards. 

Wood  that  is  thoroughly  dried  out  is 
much  harder  to  bend  than  lumber  that 
is  green,  or  partly  dried.  Such  dried  out 
stock  has  to  be  steamed  in  order  to  open 
the  pores  and  widen  them  for  bending. 

THE  STEAMING  OF  THE  WOOD. 


Maple  

7.20 

to 

10.90 

Birch  

520 

to 

9.60 

Oak  

4.20 

to 

12.20 

Ash  (American)  

4.30 

to 

7.80 

Ash  (German)  

7.80 

to 

11.90 

Pine  

6.30 

to 

7.98 

Basswood  (Linden)  

6.80 

to 

8.10 

Mahogany  

6.40 

to 

7-30 

Hickory  

5.13 

to 

8.10 

Red  Beech  

640 

to 

985 

Fir  

4-5° 

to 

6.40 

Elm  

465 

to 

11.80 

White  Beech  

IO.OI 

to 

12.50 

These  factors  were  deteilmined  by 
supporting  equal  sized  pieces  of  square 
stock  on  the  ends  and  loading  them  to 
the  breaking  point. 

Another  consideration  that  should  be 
taken  into  account  in  selecting  the  stock 
is  the  volumetric  change  that  the  wood 
is  capable  of.  The  fibers,  when  the  lum- 
ber is  steamed,  absorb  moisture  and 
cause  the  wood  to  swell.  In  this  con- 
dition the  bending  is  accomplished  and 
is  immediately  followed  by  a rapid  dry- 
ing out.  In  drying,  the  wood  contracts 
about  twice  as  much  in  the  direction  of 

•From  Deutsche  PiscKler-Zeitung. 


In  the  modern  furniture  factories,  this 
steaming  is  done  under  pressure  in  iron 
retorts.  Live  steam  is  injected  at  the 
raised  end  of  the  retort,  and,  as  the 
water  is  condensed,  returns  to  the  boiler 
from  the  lower  end.  In  this  way,  very 
little  water  is  lost  in  the  process.  The 
wood  is  held  upon  iron  grates  which  sep- 
arate the  pieces  and  allow  the  steam  to 
attack  them  from  all  sides.  The  length 
of  the  steaming  process  depends  upon 
the  condition  of  the  lumber  in  the  first 
place — whether  it  is  green  or  thoroughly 
dried  out — and  the  size  of  the  pieces. 

THE  BENDING  OF  THE  WOOD. 

The  bending  machines  are  placed  near 
to  the  retorts  as  no  time  can  be  lost  in 
transferring  the  wood  from  the  retort  to 
the  machine  if  the  best  of  results  are  to 
be  obtained.  Large  institutions,  where 
uniformity  of  results  is  essential,  use 
presses  for  the  bending  of  the  pieces. 
For  instance,  chair  rockers  are  put  be- 
tween forms  of  a large  press  and  forced 
into  proper  shape.  A number  are  placed 
in  the  forms  at  one  time.  The  sketch. 
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ISO 


Figure  3,  illustrates  the  action.  Other 
parts  are  bent  in  patterns  or  fprras  of 
cast  iron  and  securely  wedged  until  dry. 

After  bending  the  wood  must  be  dried 
out  at  once  in  order  to  retain  its  new 


THE  BENDING  OF  WOOD  WITH  SMALL 
EQUIPMENT. 

Many  amateur  craftsmen  are  con- 
fronted with  the  wood  bending  proposi- 
tion and  for  their  benefit  the  balance  of 
this  article  will  treat  upon  this  subject. 
It  is  not  essential  that  the  wood  be 
steamed — it  may  be  boiled  in  water — 
but  the  steaming  method  gives  much  bet- 
ter results. 

Prepare  a square  box  long  enough  to 
take  in  the  longest  lengths  used,  as  illus- 
trated in  Figure  4.  Some  good,  hard 
wood  will  be  needed  for  this  and  the 


edges  should  be  tinned.  The  wood  must 
be  an  inch  or  over  in  thickness  and  the 
top  and  bottom  securely  screwed  to  the 
sides  as  great  strength  will  be  needed. 
Battens  should  also  be  fastened  around 


cause  the  outer  sides  to  warp  and  allow 
some  of  the  steam  to  escape.  This  must 
be  prevented,  and,  as  a last  resort,  the 
outside  can  be  wet  down  with  water 
soaked  cloths,  which  will  cause  it  to  ex- 
pand with  the  inside,  thus  keeping  the 
board  straight. 

One  end  of  the  box  is  securely  fast- 
ened and  a hole  bored  in  its  center  for 
the  hose.  The  other  end  is  made  to 
open  with  hinges  so  as  to  facilitate  the 
inserting  and  withdrawing  of  the  pieces. 
This  end  should  have  a small  hole  bored 
in  the  bottom  for  the  escape  of  the  con- 
densed water. 


shape.  This  is  accomplished  in  kilns, 
where  the  process  takes  place  slowly  so 
that  the  wood  may  resume  its  internal 
structure  before  becoming  case-hard- 
ened. ' 7:* 


the  box  on  the  ends  and  through  the 
middle,  as  shown  in  the  drawing.  All 
of  these  precautions  are  necessary  for 
the  reason  that  when  the  inside  of  the 
box  becomes  wet,  it  will  expand  and 


imui.u-i.ir4g 


Mood  contracts  mice  as 
much  in  the  direction  A as 
in  the  direction  B 


Mood  bent  parallel  to  the  medul- 
lar/ rays  has  a tendency  to  (split 
on  the  annual  rings. 

Figure  Z 


Figure  3 
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The  other  end  of  the  hose  should  be  floor  and  returns  a muffled,  dull,  soggy 

attached  to  a teakettle  spout.  sound,  it  has  been  steamed  sufficiently ; 

The  pieces  of  wood  to  be  steamed  are  but  if  it  gives  a clear,  hard  tone,  it  has 
placed  in  the  box  in  such  a manner  that  cooled  too  much,  or  has  not  been  suffi-  • 
the  steam  can  reach  them  on  all  sides,  ciently  steamed. 

This  can  be  accomplished  by  piling  strips  The  curve  may  be  formed  in  a num- 
between  each  layer,  the  same  as  in  piling  ber  of  ways.  One  of  the  best  is  to  lay 

for  seasoning.  out  the  exact  shape  on  a flat  board  or  a 

The  length  of  time  required  for  steam-  wooden  floor,  and  screw  blocks  securely 
ing  will  vary  from  15  to  20  minutes  for  to  this  line.  The  steamed  piece  may  be 
small  strips,  to  several  hours  for  the  fastened  in  this  form  with  wedges,  or  by 
larger  pieces.  The  exact  time  must  be  means  of  hand  screws,  as  illustrated  in 
determined  by  trial.  If  one  end  of  the  Figure  5. 

piece  in  question  is  tapped  on  a cement  Another  method  often  used  is  to  cut  a 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  2. 


152 

form  from  wood  as  thick  as  the  steamed 
piece  is  wide,  place  the  wood  to  be  bent 
between  this  and  a strip  of  stiff  sheet 
iron,  and  clamp  securely.  This  method 
is  shown  in  Figure  6. 

The  wood  must  thoroughly  dry  in  the 
forms  before  removing  and  working  into 
the  piece  being  constructed. 


A TRUNK  GOES  VIA  AIR  LINE 

A THIRTY- FOUR  mile  trip 
through  the  air  was  recently 
taken  by  a monoplane  carrying  a fifty- 
pound  trunk.  It  was  taken  on  by  a 
Los  Angeles  aviator,  W.  Leonard  Bon- 
ney,  who  secured  it  firmly  before  him 
in  the  passenger's  compartment  and 
an  aerial  journey  was  then  accom- 
plished over  Los  Angeles  and  Pasa- 
dena, the  luggage  being  delivered  in 
the  latter  city.  Within  a few  years  this 
means  will  doubtless  be  commonly 


carrying  a trunk  in  a monoplane 

adopted  for  the  delivery  of  valuable 
express,  but  up  to  the  present  time  no 
other  airman  has  undertaken  the  deliv- 
ery of  trunks  by  the  air  line. — C.  L.  Ed- 
holm. 


TRANSATLANTIC  WIRELESS 
TELEGRAPHY 

IN  a recent  issue  of  the  Wireless 
World  reference  is  made  to  the 
progress  in  the  erection  of  the  great 
transatlantic  station  of  the  Marconi 
Company,  which  is  being  built  near 
Carnavon,  Wales,  England,  to  work  di- 
rect with  New  York. 


The  transmitting  aerial  consists  of  32 
wires  of  silicon  bronze,  and  is  supported 
on  ten  tubular  steel  masts  each  400  feet 
in  height.  The  foundations  and  an- 
chors for  these  masts  consist  of  very 
heavy  concrete  blocks,  some  6,000  tons 
of  material  having  been  used  in  their 
construction.  The  earth  system  consists 
of  two  very  wide  circles  of  plates  sunk 
in  the  ground,  with  the  main  building 
as  centre.  Extensions  to  this  system  are 
buried  underground  immediately  beneath 
the  aerial  and  extending  as  far  as  the 
eastern  extremity  of  the  site. 

The  main  building  is  divided  into  two 
sections,  the  permanent  transmitting 
section,  and  the  experimental  section. 
The  permanent  section  consists  of  a 
large  machinery  hall  which  contains  two 
generating  sets  of  500  h.p.,  and  the  main 
switchboards.  On  the  east  side  of  the 
hall  is  an  annex  in  which  are  situated 
all  the  motor  generator  sets  used  in  con- 
junction with  the  transmitting  plant. 

Adjacent  to  this  hall  are  the  two  si- 
lence chambers  containing  the  two  trans- 
mitting discs,  and  behind  these  are  the 
transformer  room  and  various  offices. 
This  permanent  transmitting  section  also 
contains  spacious  store  rooms,  workshop, 
and  shift-engineer’s  office. 

The  experimental  section  adjoins  the 
main  machinery  hall  on  the  west  side, 
and  will  contain  various  machines  to  be 
used  for  special  work  in  connection  with 
Mr.  Marconi’s  latest  device  for  generat- 
ing continuous  waves.  The  upper  floors 
contain  the  various  details  of  the  trans- 
mitting plant. 

There  will  be  no  prime  movers  in- 
stalled in  the  station ; all  the  power  em- 
ployed is  being  brought  from  the  North 
Wales  Power  Co.’s  station,  near  Llan- 
beris.  This  station,  which  is  situated  at 
the  foot  of  Snowdon,  is  fitted  with  water 
turbines  and  receives  its  source  of  supply 
from  a lake  some  1,500  feet  up  this 
mountain.  The  water  enters  the  power 
station  at  a pressure  of  750  lbs.  to  the 
square  inch. 

Power  is  delivered  on  the  site  to  a 
small  substation,  situated  near  the  main 
building,  and  is  transformed  down  from 
30,000  volts  to  440  volts,  the  latter  volt- 
age being  suitable  for  running  the  main 
motors  in  the  machinery  hall. 

An  efficient  fire  service  will  be  in- 
stalled in  the  building. 
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Danger 


of  Anesthetic  Eliminated 
Device 


By  Electrical 


By  C.  L.  Edholm 


TWO  of  the  greatest  dangers  attend- 
ing the  use  of  ether  during  an  op- 
eration upon  the  throat  or  nose  are  from 
blood  clots  settling  in  the  windpipe  and 
causing  strangulation,  as  well  as  from 
the  effects  of  the  cold  ether  upon  the 
lungs  causing  pneumonia.  A large  num- 
ber of  fatalities  upon  the  operating  table 
can  be  traced  to  these  two  causes,  which 
are  eliminated  by  an  electrical  device  for 
administering  anesthetic  recently  per- 
fected by  Dr.  Edward  Kellogg  of  Los 


IMPROVED  ELECTRICAL  DEVICE  FOR  ADMINISTERING 
ETHER 

Angeles.  To  prevent  the  chilling  of  the 
lungs,  the  ether  is  brought  to  about  blood 
heat  in  an  electric  heater  that  forms  part 
of  the  apparatus,  the  base  of  the  ether 
bottle  setting  in  the  heater  which  can  be 
regulated  to  any  desired  temperature. 
The  vapor  after  being  warmed  is  passed 
through  a tube  directly  to  the  nose  or 
throat  and  thence  to  the  lungs,  thus 
avoiding  all  chill.  The  pressure  which 
regulates  the  amount  of  anesthetic  is  de- 


rived from  a small  pump,  operated  by  an 
electric  motor,  which  connects  by  rub- 
ber tubing  with  the  ether  bottle  and  with 
the  metal  gag  fitting  in  the  patient’s 


HEAD  GEAR  FITTED  TO  THE  PATIENT  FOR 
ADMINISTERING  ETHER 

mouth.  Application  of  the  ether  is  con- 
tinuous to  any  desired  amount  during  an 
operation  so  that  there  is  no  interruption 
to  give  more  ether — a feature  that  was 
seriously  lacking  in  the  old  method.  The 
use  of  the  mask  is  eliminated,  except  for 
the  brief  period  required  to  bring  the  pa- 


ONE  OF  THE  EARLIER  ELECTRICAL  DEVICES  FOR 
ADMINISTERING  ETHER 


tient  under  the  influence  of  ether ; after 
which  the  gag  is  used  to  convey  the  an- 
esthetic steadily  to  the  lungs. 

The  second  danger,  that  of  a flow  of 
( Continued  on  page  234) 
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United  States  Motor  Boat  “Tarragon” 

Fitted  with  Radio  Apparatus  and  Employed  for  Enforcing  the 

Wireless  Laws. 


By  V.  Ford  Greaves 

U.  S.  Radio  Engineer,  Bureau  of  Navigation,  Department  of  Commerce,  Washington.  D.  C. 


THE  United  States  motor  boat  Tar- 
ragon, of  the  Bureau  of  Naviga- 
tion, Department  of  Commerce,  which 
enforces  the  Navigation  Laws,  and 
gives  especial  attention  to  motor  boats, 
has  been  equipped  with  a very  efficient 
radio  apparatus  in  charge  of  U.  S. 
Radio  Inspector  Benjamin  E.  Wolf. 


ures  of  the  Tarragons  radio  equipment 
are  compactness  and  facility  for  quick 
change  from  one  transmitting  wave 
length  to  another.  The  transmitting 
apparatus  and  motor  generator  are  all 
mounted  on  a panel-board  32  inches 
wide  by  30  inches  high,  as  a single 
unit.  The  apparatus  on  the  back  of 


A VIEW  OF  THE  UNITED  STATES  MOTOR  BOAT  “TARRAGON,”  SHOWING  THE  AERIAL 


This  vessel  will  aid  in  enforcing  the 
radio  laws  of  the  United  States  and 
the  London  International  Radiotele- 
graphic Convention  along  the  Atlantic 
coast,  with  particular  regard  to  wave 
length,  operating  and  traffic  regula- 
tions, as  well  as  with  a view  to  the 
reduction  of  interference. 

The  radio  apparatus  was  designed 
and  assembled  under  the  direction  of 
Mr.  Frederick  A.  Kolster,  of  the  Bu- 
reau of  Standards.  The  special  feat- 


the  board  projects  a maximum  distance 
of  18  inches.  The  motor  generator  is 
operated  by  20  storage  cells  which  will 
supply  the  apparatus  with  current  con- 
tinuously on  full  load  for  about  eight 
hours  on  one  charge.  The  cells  are 
charged  by  a small  auxiliary  gas  en- 
gine direct  connected  to  a 35  volt,  35 
ampere  generator.  The  transmitter  is 
of  the  quenched  gap  type.  A break 
system  relay  is  provided  which  en- 
ables the  operator  to  be  “broken”  or 
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to  overhear  any  interference  while 
transmitting. 

At  present  the  normal  wave  length 
of  the  Tarragon  is  300  meters.  In  ad- 
dition to  this,  transmitting  wave 
lengths  of  200  and  450  meters  are  pro- 
vided for.  The  change  from  one  wave 
length  to  another  is  accomplished  by  a 
single  throw  of  a six  point  switch 
mounted  on  the  panel  board.  This 
single  operation  tunes  both  the  oscil- 
lating and  open  circuits  to  resonance 
and  with  a slight  variation  of  coupling, 
maximum  radiation  is  obtained.  The 


amperes  into  the  antenna.  The  an- 
tenna is  necessarily  of  the  comparative- 
ly inefficient  inverted  V type  on  ac- 
count of  the  single  mast  available. 
The  maximum  height  above  the  water 
line  is  about  27  feet  and  the  natural 
period  of  the  antenna  about  60  meters. 

A recent  test  of  the  apparatus  was 
conducted  while  the  Tarragon  was  in 
the  vicinity  of  Norfolk,  Va.  The  Tar- 
ragon was  able  to  plainly  hear  the 
time  signals  and  weather  report  from 
Arlington  and  also  the  weather  report 
being  repeated  by  the  Key  West  Naval 


THE  WIRELESS  EQUIPMENT  OF  THE  “TARRAGON,”  SHOWING  THE  RECEIVING  APPARATUS  AND 

CONTROLLING  SWITCHBOARD. 


wave  length  change  device  and  the 
method  of  varying  the  coupling  are 
very  ingenious  and  were  devised  by 
Mr.  Kolster.  The  receiving  apparatus 
is  secured  to  a bulkhead  and  the  oper- 
ating table,  upon  which  is  mounted 
the  transmitting  key,  folds  down  when 
not  in  use.  The  complete  installation 
occupies  very  little  valuable  space,  even 
considering  the  comparatively  small 
size  of  the  Tarragon. 

The  installation  is  rated  at  one- 
quarter  kilowatt  and  on  the  300  meter 
adjustment  delivers  a little  over  three 


station.  The  press  messages  from  Say- 
ville,  Long  Island,  were  also  copied. 
Communication  was  established  over  a 
thickly  wooded  country  a distance  of 
about  35  miles  with  the  Norfolk  Navy 
Yard  station.  This  is  an  indication 
that  the  equipment  will  have  an  ap- 
proximate transmitting  range  at  sea 
by  night  of  150  miles,  and  the  Bureau 
of  Navigation  will  doubtless  be  able  to 
communicate  with  the  Tarragon  by 
wireless  wherever  she  may  be  along 
the  Atlantic  coast. 
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A System  of  Compressed  Air 

Devoid  of  Any  Complicated  Machinery  and  Possessing 
Numerous  Desirable  Features 


By  Stephen  House 

Illustrations  from  drawings  made  by  the  Author. 


SINCE  the  advent  of  compressed  air 
as  an  important  agent  under  the 
wise  guidance  of  the  able  engineer,  the 
most  common  and  persistent  method  of 
its  production  has  been  a mechanical  one 
— either  the  steam  or  electric  compressor 
or  the  turbine  compressor.  Yet  it  is 
many  years  since  a newer,  cheaper  and 
non-mechanical  means  of  obtaining  com- 
pressed air  was  to  be  seen  demonstrated 


steam  nor  turbine  nor  any  other  mechan- 
ical means  finds  a place  in  this  system  of 
air  compression.  The  inventor  has  suc- 
ceeded in  harnessing  nature  in  the  form 
of  a head  of  water  and  has  made  it  sup- 
ply a continuous  quantity  of  compressed 
air.  The  water  is  caused  to  do  this  with- 
out any  recourse  to  the  intermediate 
turning  of  a wheel  and  its  very  simplic- 
ity is  a stroke  of  genius. 


by  a working  model  in  a certain  store  We  are  all  familiar  with  the  gurgling, 
window  in  Montreal.  The  system  was  sucking  action  of  water  as  it  runs  out 
more  than  one  that  worked  smoothly  as  into  the  discharge  pipe  of  the  wash  basin, 
a model,  for  it  was  in  actual  operation  We  may  notice  how  a hair  or  soap 
in  a Canadian  city  where  compressed  lather  is  drawn  down  into  the  vortex  of 
air  was,  and  is,  utilized  to  drive  the  ma-  this  miniature  whirlpool.  If  the  dis- 
chinery  of  the  cotton  mills.  Neither  charge  pipe  were  made  of  glass  we  could 
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observe  that  more  than  floating  objects 
were  drawn  down  into  the  water.  We 
could  see  small  bubbles  of  air  entrapped 
and  carried  by  the  water  on  its  down- 
ward course.  It  requires  no  effort  to 
imagine  that  if  the  water  were  allowed 
to  drop  through  a fair  height  the  bub- 
bles would  be  reduced  to  one-half,  one- 
quarter,  one-eighth  their  original  bulk, 
the  final  size  depending  on  the  depth  of 
the  fall  of  the  water.  Contrive  to  obtain 
this  phenomenon  on  a large  scalfe  and  one 
obtains  a supply  of  compressed  air  which 
will  continue  as  long  as  the  required 
head  of  water  exists. 

A short  account  of  how  this  is 
achieved  practically  will  at  once  show 
both  the  simplicity  and  the  cheapness  of 
the  method.  At  the  outset  it  may  be 
said  that  to  make  the  installation  of  one 
of  these  compressor  plants  possible,  a 
head  of  water  must  be  available.  It  is 
matterless  whether  it  be  a high  or  a low 
one,  the  important  point  being  that  the 
flow  be  a good  one.  Upon  the  size  of 
the  head  depends  the  horsepower  devel- 
oped in  the  plant.  As  near  as  possible  to 
the  head  of  water  a shaft  is  sunk.  The 
depth  of  this  depends  upon  the  pressure 
that  the  air  delivered  should  possess. 
The  shaft  opens  at  its  lower  end  into  a 
large  chamber  while  a second  shaft  leads 
up  to  the  surface.  The  whole  forms  a 
kind  of  inverted  syphon.  Even  in  this 
initial  stage,  with  only  the  excavation  ac- 
complished, some  idea  is  obtained  of  how 
this  contrivance  is  to  act  and  provide  a 
supply  of  air  under  pressure.  Matters 
do  not  remain  in  this  crude  state.  The 
shaft  accommodates  the  compressor  pipe 
(or  pipes,  should  there  happen  to  be 
more  than  one  as  is  sometimes  the  case) 
of  certain  size.  The  space  between  the 
pipe  and  the  shaft  is  concreted  so  as  to 
render  the  lower  chamber  air  tight.  B 
is  called  the  air  chamber  and  except 
where  it  is  hewn  out  of  solid  rock  is 
concreted  or  grouted.  This  chamber  or 
reservoir  contains  the  lower  portions  of 
three  pipes:  (1)  The  Compressor  Pipe, 
C,  immediately  below  which  is  a conical 
shaped  structure  built  of  concrete  and 
called  the  “disperser” — D;  (2)  the 
Blow-off  Pipe — E;  and  (3)  the  Air  De- 
livery Pipe  or  Air  Main — M.  Just 

what  size  these  various  pipes  are  to  be 
depends  upon  the  capacity  of  the  plant 

The  Compressor  Pipe  is  carefully  con- 


structed at  its  upper  end  where  it  con- 
sists of  two  pipes,  one  telescoping  into 
the  other.  To  the  inner,  and  movable, 
telescopic  pipe  is  attached  the  Compres- 
sor Head — H.  The  principle  of  the  head 
is  shown  in  figure  2.  A number  of  in- 
take or  suction  pipes  are  screwed  into 
the  plate  of  the  head  which  can  be  raised 
or  lowered  either  by  hand  or  automat- 
ically, thus  preventing  or  permitting  the 
water  to  flow  down  the  shaft. 

The  plant  is  now  sufficiently  con- 
structed to  allow  of  an  explanation  of  its 
working.  The  water  is  allowed  to  flow 
into  the  basin  or  Head  Tank  in  which 
the  Compressor  Head  is  situated.  Low- 
ering the  head  admits  the  water  to  the 
intake  pipes  down  which  it  pours,  suck- 
ing in  air  with  it.  The  captive  bubbles 
are  carried  by  the  water  down  the  pipe 
and  during  this  downward  course  are 
subjected  to  an  ever  increasing  pressure 
so  that  their  size  suffers  a continual  pro- 
portionate diminution.  At  the  base  of 
the  shaft  the  disperser  scatters  the  water 
in  all  directions  in  a broken  form  and 
the  air  bubbles  are  allowed  to  escape. 
They  at  once  begin  to  fill  the  air  cham- 
ber and  by  their  accumulation  they  dis- 
place the  water  which  escapes  into  the 
Tail  Race  T by  way  of  the  upward  shaft 
U.  The  air  will  apparently  collect  in 
the  reservoir  until  it  fills  this  chamber 
and  begins  to  escape  up  U ; or  perhaps 
it  will  work  havoc  by  rushing  up  the 
compressor  pipe  and  blowing  off  the 
head.  Neither  of  these  things  happens, 
however,  for  any  excess  of  air  escapes 
off  the  blow-off  pipe  which  acts  as  a 
safety  valve.  Should  the  air  be  stored 
up  under  a high  pressure  it  blows  out 
the  water  from  the  pipe  with  great  force, 
producing  an  artificial  geyser.  In  a plant 
of  this  type  in  Michigan  the  water  is  shot 
out  to  a height  of  over  100  feet.  In  the 
summer  sunshine  gorgeous  rainbows  are 
discovered  in  the  spray.  In  the  winter 
cold  a huge  iceberg  is  formed.  From 
this  it  is  seen  that  the  capacity  of  the 
air  chamber  is  the  volume  of  air  con- 
tained in  it  above  the  blow  off  water 
line.  The  air  is  drawn  off  as  it  is  re- 
quired and  so  long  as  air  is  being  used 
there  is  no  excess,  that  is,  no  blow  off. 
In  large  plants  part  of  the  excess  air  is 
directed  to  the  compressor  head,  which 
it  raises,  thus  cutting  off  the  water  from 
the  intake  pipes.  In  this  way  the  air  is 
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used  to  automatically  stop  the  working 
of  the  compressor  without  depleting  the 
store  in  the  air  chamber.  As  soon  as  the 
air  is  being  used  again  the  up-pressure 
on  the  head  is  released  and  it  sinks  be- 
low the  water  level  again.  Hence  there 
is  no  stoppage  at  the  points  of  consump- 
tion due  to  shortage  of  air.  As  long  as 
air  is  being  used  the  production  of  com- 
pressed air  proceeds  uniformly  and  con- 
tinuously and  at  a constant  pressure. 
This  last  fact  is  very  important  as  all 
consumers  of  compressed  air  are  aware 
and  it  is  not  a feature  that  one  can  de- 
pend upon  in  mechanical  compressors, 
ihe  hydraulic  compressor  delivers  air 
at  a never  varying  pressure  which  dif- 
fers for  different  sized  compressors.  At 
the  Cobalt  plant,  where  the  compressor 
has  been  in  active  operation  for  more 
than  a year  and  supplies  many  of  the 
mines  in  that  part  of  Ontario  with  power 
for  rock  drills,  the  latest  pressure  rec- 
ords indicate  a constant  curve  of  no 
lbs.  per  square  inch  during  the  whole  24 
hours  of  the  day.  The  reason  why  no 
provision  is  made  for  storing  the  excess 
air  which  collects  when  the  air  delivery 
pipe  is  closed,  is  not  far  to  seek.  The 
process  of  production  is  a continual  and 
rapid  one.  Besides  this,  it  proceeds  at 
a regular  and  invariable  rate  which  is 
calculated  to  be  in  excess — if  anything — 
of  the  rate  of  consumption,  consequent- 
ly there  is  always  an  available  supply  of 
air.  The  air  chamber  is  constructed  to 
act  as  a store  house  and  is  not  a mere 
passage  to  the  air  main.  To  again  refer 
to  the  Cobalt  plant  it  may  be  said  that 
the  air  chamber  there  is  so  huge  that  a 
stoppage  at  the  compressor  itself  would 
not  affect  the  supply  of  air  to  the  con- 
sumers within  24  hours.  Extra  reser- 
voirs or  store  houses  for  the  excess  of 
air  are  not  required  as  each  plant  is  so 
constructed  as  to  be  on  the  safe  side  of 
demands  to  be  made  upon  it. 

This  means  of  compressing  air  is  im- 
portant and  unique  from  another  stand- 
point. The  air  is  compressed  is  other- 
mUy,  The  water  enters  and  leaves  the 
plant  at  practically  the  same  tempera- 
ture. The  air  is  compressed  without 
change  of  temperature,  or  if  any  differ- 
ence is  to  be  found  it  is  so  slight  when 
compared  with  the  increase  of  tempera- 
ture obtained  in  the  ordinary  way  as  to 
be  negligible.  The  probability  is  that 
the  air  is  at  a slightly  higher  tempera- 


ture to  start  with  than  the  water,  which 
fact  increases  rather  than  deteriorates 
from  the  value  of  this  system  Again 
the  pressure  which  the  air  undergoes 
condenses  a portion  of  the  water  vapor, 
which  it  holds,  so  that  the  air  delivered 
through  the  mains  to  the  several  points 
of  consumption  is  dryer  than  atmos- 
pheric air . These  facts  speak  loudly  for 
the  system  that  produces  them.  To  ac- 
complish this  with  a minimum  of  me- 
chanical assistance  which  is  absolutely 
devoid  of  moving  parts  excepting  the 
telescoping  action  of  the  upper  end  of 
the  compressor  pipe — and  to  so  construct 
the  system  that  it  regulates  itself  and 
requires  a minimum  of  superintendence, 
is  to  have  achieved  an  artistic  master- 


piece. A minimum  quantity  of  machin- 
ery means  a minimum  of  '‘wear  and 
tear,,  and  a minimum  of  expense.  While 
experts  at  present  opine  that  this  system 
will  never  thoroughly  replace  the  water 
turbines  which  are  worked  by  high  heads 
of  water,  all  are  agreed  that  for  small 
heads  possessing  good  volumes  of  water 
it  is  the  only  efficient  and  profitable 
method  of  air  compression.  In  one  case 
at  least,  this  method  has  ousted  elec- 
tricity. “With  the  completion  of  the 
Hydraulic  Air  Plant  Compressor  the 
mines  (at  Cobalt)  have  forsaken  elec- 
tricity and  are  employing  this  new  means 
of  work,  by  which  they  are  enabled  to 
perform  the  same  amount  of  work  at 
one-third  the  previous  cost.”  The  first 
plant  of  this  type  to  be  installed  deliv- 
ered air  to  replace  steam  as  a motive 
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power.  Summarily  the  distinctive  feat- 
ures of  this  mode  of  air  compression 
may  be  expressed  as  follows : 

1.  The  air  is  compressed  isothermally  and 
consequently  delivered  in  a drier  state  than 
when  drawn  from  the  atmosphere. 

2.  The  air  may  be  compressed  to  any  ex- 
tent depending  on  the  vertical  height  of  the 
uptake  shaft. 

3.  Low  falls  of  water  can  be  economically 
utilized. 

4.  The  system  is  simple  and  free  from 
moving  parts  which  is  not  the  case  with  tur- 
bines. 

5.  “No  other  system  of  energy  transmis- 
sion can  compare  with  this  for  economy  of 
first  cost  and  maintenance;” 

It  is  not  necessary  that  the  air  should 
be  used  at  the  source  of  production. 
Like  coal  gas  or  natural  gas  it  may  be 
transmitted  over  a distance.  The  loss 
of  energy  due  to  pipe  friction  and  leak- 
age is  very  small.  Though  some  engi- 
neers allow  as  much  as  10  per  cent,  for 
losses  due  to  these  causes,  yet  over  a 
distance  of  ten  miles  of  20-inch  main,  it 
has  been  calculated  that  an  initial  pres- 
sure of  120  lbs.  drops  to  112  lbs. — a loss 
of  only  6.6  per  cent,  of  available  energy. 

It  is  interesting  to  note  that  while  this 
type  of  compressor  is  practically  perfect 
in  so  many  ways,  there  is  a source  of 
loss  that  is  quite  easily  overlooked.  The 
percentage  of  loss  due  to  this  cause  is 
small,  almost  negligible,  yet  it  is  present. 
It  is  due  to  the  buoyancy  of  the  bubbles 
of  air  which  are  always  tending  to  float 
to  the  surface  again  against  the  down- 
ward flow  of  the  water.  They  can  never 
actually  do  so  as  they  would  have  to  be 
exceedingly  large — 20  inches  or  so  in 
diameter — before  their  buoyant  force 
would  react  against  a flow  of  water  of, 
say,  6 feet  per  second,  sufficiently  to 
cause  them  to  remain  in  a stationary  po- 
sition. As  a matter  of  fact  the  bubbles 
must  descend;  nevertheless  their  buoy- 
ancy may  react  to  an  amount  of  as  much 
as  1 per  cent.  Loss  due  to  this  cause  is 
less  as  the  shaft  is  deeper. 

The  force  with  which  the  water  drags 
down  the  air  or  the  “Frictional  Effect0 
as  it  is  called  is  always  greater  than  the 
buoyancy  of  the  air.  The  calculation  of 
the  exact  percentage  of  loss  that  will  re- 
sult from  this  buoyant  reaction  is  a nice 
piece  of  mathematics  into  which  space 
forbids  us  to  enter  here.  We  can,  how- 
ever, enquire  a little  further  into  the 
relative  volumes  of  the  air  at  different 
points  in  its  downward  projection.  If 


we  consider  the  case  of  a single  bubble 
we  shall  be  able  to  observe  its  diminution 
under  increasing  pressures.  The  volume 
of  a gas  compressed  isothermally  varies 
inversely  as  the  pressure,  that  is 

Atmospheric  Pressure 

Volume  = 

Absolute  Pressure 

where  Absolute  Pressure  = Atmos- 
pheric Pressure  plus  the  Gauge  Pres- 
sure. Therefore : 

At.  Pressure 

Volume  = 

At.  Pressure-!- Gauge  Pressure 
For  instance,  5 lbs.  gauge  pressure  = 
19.7  lbs.  Absolute  Pressure. 

10  lbs.  gauge  pressure  = 24.7  lbs.  Ab- 
solute pressure. 

IS  lbs.  gauge  pressure  = 29.7  lbs.  Ab- 
solute Pressure. 

Hence  the  volume  at  any  pressure  is 
instantly  obtained  thus : 
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The  depth  in  feet  is  easily  calculated, 
for  2yl/2  inches  of  water  equals  a pres- 
sure of  1 lb.  It  must  be  remembered 
that  the  “depth  in  feet”  refers  to  the 
vertical  height  of  water  in  the  uptake 
shaft.  27^  inches  = 2.3  ft.  approxi- 
mately. Therefore,  the  depth  for  any 
required  pressure  = 2.3  ft.  -f-  Gauge 
Pressure,  namely  2.3  X 5 = 11.5  feet. 

( Continued  on  page  220) 
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High  Frequency  Current  Apparatus 

A Series  of  Articles  Covering  the  Theory,  Making  and  Oper- 
ation of  High  Frequency,  X-Ray  and  Ozone  Apparatus. 

By  Frank  Brewster 


Editor's  Note  In  this  series  of  articles  the  theory,  construction  and  operation  of  X-Ray, 
High  Frequency  and  Ozone  equipments  are  covered  at  length.  The  working  directions  are 
exceedingly  useful  to  all  readers  interested  in  constructing  such  apparatus  and  comprise  not 
the  least  important  part  of  this  commendable  series.  There  are  nine  chapters  in  all  and  every 
issue  of  Modern  Electrics  and  Mechanics  will  contain  a complete  chapter.  Although  each 
instalment  is  complete  in  itself,  it  is  highly  important  to  read  every  chapter  in  order  to 
secure  the  full  value  of  the  series. 


CHAPTER  I— THE 

FOR  the  excitation  of  X-ray  tubes 
and  numerous  other  electro-thera- 
peutical applications,  the  induction  coil 
has  largely  superseded  the  static  machine 
for  that  purpose.  The  former  embodies 
numerous  commendable  features  that 
make  it  more  desirable  than  the  latter, 
which  is  at  best  uncertain  in  its  action 
and  incapable  of  producing  the  equiva- 
lent of  the  constant  and  powerful  high- 
tension  discharge  given  by  the  induction 
coil. 


FIG.  I.— DIAGRAM  SHOWING  THE  ACTION  OF 


The  induction  coil,  as  it  is  called,  is 
nothing  but  an  open  core  transformer, 
and  exactly  the  same  in  principle 
as  the  regular  commercial  transformer 
employed  in  all  of  our  modem  elec- 
trical distributing  systems  for  the  pur- 
pose of  transforming  the  high  volt- 
age current  flowing  over  the  distribut- 
ing feed  wires  down  to  a lower  one, 
suitable  for  lighting  lamps  and  running 
motors.  The  underlying  principle  of  the 


INDUCTION  COIL 

transforming  action  in  the  induction  coil 
is  based  upon  the  phenomenon  of  electro- 
magnetic induction  and  can  best  be  un- 
derstood with  the  aid  of  a simple  dia- 
gram as  in  Fig.  1.  Referring  to  this 
diagram,  we  have  an  electric  circuit 
P I B,  traversed  by  an  electric  current 
emanating  from  the  battery  B or  other 
source  of  electrical  energy.  At  P is  the 
heavy  wire  or  primary  coil  of  the  induc- 
tion coil  I C;  at  I is  represented  a make- 
and-break  device  or  circuit  interrupter, 


INDUCED  CURRENTS  BETWEEN  TWO  CONDUCTORS 


serving  to  interrupt  the  current  flowing 
in  the  coil  P as  well  as  in  another  or 
secondary  coil  Sf  this  coil  consisting  of 
many  turns  of  fine  wire.  A galvano- 
meter or  sensitive  current  gauge  is  in- 
dicated by  G,  the  needle  of  the  gauge 
deflecting  from  zero  at  the  center,  to 
the  right  or  left,  according  to  the  direc- 
tion or  polarity  of  the  current  impressed 
upon  it. 

In  this  discussion,  the  current  flowing 
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in  the  primary  circuit  from  the  source 
of  supply  B is  presumed  to  be  a direct 
one,  or  one  that  travels  always  in  the 
same  direction,  such  as  that  produced  by 
batteries  or  a direct-current  dynamo. 
When  the  interrupting  device  is  closed 
suddenly,  position  as  in  Fig.  1,  the  cur- 
rent surges  through  the  primary  circuit 
P I B,  and  causes  to  be  set  up  about 
the  primary  coil  a field  of  magnetic  force 
of  high  intensity,  which  exists  only  while 
the  current  is  changing  or  reaching  its 
maximum  value.  The  electro-magnetic 
field  thus  set  up  about  the  primary  coil 
extends  beyond  it  and  threads  through 
the  convolutions  of  wire  forming  the 
secondary  or  fine  wire  coil,  and  in  so 
doing  induces  a secondary  current;  this 
current  flowing  in  an  opposite  direction 
to  that  of  the  primary  current  at  “make.” 


“break”  of  the  primary  circuit  is  readily 
followed  by  noting  the  deflections  of  the 
galvanometer  needles  in  diagram.  The 
whole  action  is  in  accordance  with 
Lenz’s  law,  which  states  that  the  direc- 
tion of  the  current  produced  by  electro- 
magnetic induction  is  always  such  as  to 
cause  it  to  oppose  the  motion  by  which 
it  was  produced. 

The  secondary  half-wave  of  current 
produced  at  the  “break”  of  the  primary 
circuit  is  the  most  powerful,  and  is  one 
that  does  the  work,  wherever  large  in- 
duction coils  with  spark  gaps  or  their 
equivalent  are  employed.  In  medical 
coils,  where  the  secondary  current  has 
no  gaps  to  jump,  it  consists  of  two  half- 
waves of  current;  the  first,  that  produced 
by  the  “make”  of  the  primary  circuit; 
the  second,  that  occurring  at  the  “break” 


FIG.  2. — WORKING  DRAWING  FOR  CONSTRUCTING  A WINDING  MACHINE  FOR  MAKING 

SECONDARY  SECTIONS 


This  induced  secondary  current  is 
termed  the  inverse  one  and  is  the  weak- 
er induced  current  It  is  the  one  which 
is  so  undesirable  in  X-ray  work,  and 
some  means  is  usually  taken  advantage 
of  to  suppress  it  as  completely  as  pos- 
sible. 

When  the  interrupter  I in  the  primary 
circuit  is  quickly  opened — the  quicker 
the  more  intense  the  results — there  is 
produced  a current  of  high  value  in  the 
primary  coil  due  to  the  reaction  of  the 
magnetic  field  upon  it;  the  direction  of 
this  current  being  opposite  to  that  of  the 
one  normally  flowing  in  it  from  the  bat- 
tery. This  self-induction  or  break  cur- 
rent in  the  primary  induces  in  the  sec- 
ondary a powerful  current  whose  direc- 
tion is  opposite  to  it  but  the  same  as 
that  of  the  “make”  or  normal  primary 
current.  This  action  at  “make”  and 


of  the  primary  circuit  It  is  thus  seen 
that  the  ordinary  medical  coil  delivers 
an  unsymmetrical  or  distorted  alternat- 
ing current  from  an  intermittent  direct 
one  in  the  primary  winding. 

In  the  case  of  a spark  coil,  such  as 
those  used  in  X-ray  work,  the  secondary 
current  becomes  nearly  unidirectional 
and  less  like  an  alternating  or  reversing 
one,  owing  to  the  fact  that  in  this  case 
the  weaker  or  inverse  half-wave  pro- 
duced cannot  leap  the  gap,  unless  it  be 
a small  one,  in  which  event  the  secondary 
current  is  again  an  oscillating  one,  swing- 
ing from  the  inverse  or  negative  impulse 
to  the  positive  impulse  and  back  again 
many  times  a second.  It  is  general  prac- 
tice to  insert  a high-tension  rectifier  or 
valve  tube  in  the  secondary  circuit  be- 
tween the  positive  terminal  and  the 
anode  or  positive  electrode  of  the  X-ray 
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bulb;  the  valve  passing  impulses  in  one 
direction  only,  and  not  those  coming 
from  the  opposite  direction,  causing  the 
tube  to  receive  a nearly  correct  unipul- 
sating  current 

The  potential  or  strength  of  the  sec- 
ondary current  is  dependent  upon  the 
ratio  of  the  number  of  secondary  turns 
or  convolutions  as  compared  to  those  in 
the  primary  coil ; this  relation  being  the 
same  for  regular  alternating-current 
transformers.  Thus,  if  there  are  100 
turns  of  wire  in  the  primary  coil  and 
50,000  in  the  secondary,  the  ratio  of 
transformation,  as  it  is  called,  is  50,000 
divided  by  100  or  500  to  1.  If  a cur- 
rent having  a potential  of  10  volts  is 
passed  through  the  primary  coil,  500 


remaining  cold,  while  the  one  attached 
to  the  negative  pole  will  become  very 
# hot.  Having  reviewed  briefly  the  action 
4 of  the  induction  coil,  we  will  now  take 
up  the  details  of  constructing  one  capa- 
ble of  developing  a 12-inch  spark,  suit- 
able for  most  any  X-ray  work,  and  suffi- 
ciently powerful  to  excite  large  sized 
tubes.  Such  a coil  can  be  built  for  far 
less  money  than  the  commercial  product. 

For  a 12-inch  coil  of  the  type  here 
described,  the  iron  core  will  be  consid- 
ered first.  It  should  be  formed  of  the 
softest  annealed  iron  wire  obtainable, 
about  No.  22  B.W.G.,*  cut  into  straight 
lengths  18  inches  long,  and  of  sufficient 
quantity  to  form  a round  bundle 
inches  in  diameter.  The  weight  of  iron 


TIG.  3. — METHOD  OF  WINDING  SECONDARY  SECTIONS  IN  ORDER  TO  INSURE  THE  HIGHEST  POSSIBLE 

INSULATION 


times  this  number  will  emerge  from  the 
secondaiy  winding  or  5,000  volts,  suffi- 
cient to  jump  a gap  in  common  air  about 
one-quarter  of  an  inch  long.' 

Induction  coils  of  all  sizes  intended 
for  sparking  purposes  are  always 
equipped  with  a condenser  shunted 
across  the  interrupter  contacts,  which  ab- 
sorbs the  extra  or  self-induced  current 
of  the  primary  at  break,  otherwise  the 
demagnetization  of  the  iron  core  would 
be  too  sluggish.  If  the  break  of  the  in- 
terrupter can  be  made  instantaneous,  no 
condenser  is  required  at  all;  also,  the 
faster  the  speed  of  interruption,  the 
smaller  the  condenser  capacity  may  be, 
and  vice  versa.  The  apparent  polarity 
of  the  secondary  current  can  be  ascer- 
tained by  the  use  of  the  pole  test-paper, 
or  two  pieces  of  fine  iron  wire  may  be 
attached  to  the  secondary  terminals ; the 
piece  connected  to  {he  positive  terminal 


wire  required  is  approximately  8 pounds, 
and  costs  15  to  20  cents  per  pound.  If 
there  is  any  doubt  as  to  the  softness  of 
the  iron— quality  cannot  be  overestimat- 
ed— it  should  be  re-annealed,  the  method 
below  being  a very  good  one.  In  a 
piece  of  iron  pipe  sufficiently  large  to 
accommodate  the  whole  core,  place  all 
the  core  wire,  screwing  a cap  on  each 
end.  Insert  the  pipe  and  core  as  it  is, 
into  the  heart  of  a coal  fire,  allowing  it 
to  get  just  red  hot,  when  it  should  be 
removed  and  immediately  buried  in  the 
ashes  under  the  grate,  allowing  it  to 
cool  slowly  for  several  hours,  the  slower 
the  better.  When  the  core  and  pipe  are 
thoroughly  cold,  the  core  may  be  re- 
moved from  the  pipe  and  bound  with 
thread  to  hold  it  in  shape.  It  can  now 
be  insulated  by  three  or  four  layers  of 
oiled  linen  (empire  cloth)  or  heavy, 

• B.W.G.  if  Birmingham  Wire  Gau^e. 
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tough  paper,  shellacking  well  each  layer. 

The  primary  coil  of  heavy  wire  is 
wound  over  the  insulated  core  and  is 
composed  of  three  layers  of  No.  10  B & 
S**  gauge  double  cotton  covered  magnet 
wire,  put  on  evenly  and  treating  each 


FIG.  4.— WIRING  DIAGRAM,  SHOWING  THE  CON- 
NECTIONS FOR  SECONDARY  SECTIONS 


layer  with  a coat  of  shellac,  or  the  whole 
primary  coil  and  core  may  be  dipped  in 
hot  paraffine  wax  until  thoroughly  im- 
pregnated. A foot  of  wire  should  be  left 
at  each  end  of  the  completed  coil  to  form 
leads  for  connecting. 

The  next  part  of  the  coil  to  receive  at- 
tention is  the  insulating  tube  over  the 
primary  winding,  which  must  possess  suf- 
ficient electrical  strength  to  keep  the  high 
tension  secondary  current  from  jumping 
through  it  into  the  primary.  This  tube 
is  of  the  same  length  as  the  core,  viz., 
18  inches,  with  a wall  inch  thick.  The 
inside  diameter  is  not  given  but  must  be 
just  large  enough  to  enable  it  to  readily 
slip  over  the  primary  coil.  The  main 
object  is  to  keep  the  secondary  coil  as 
close  as  possible  to  the  primary,  for  oth- 
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FIG.  4-A. — SECTIONAL  VIEW  OF  A SECONDARY 
UNIT 


erwise  there  is  too  great  a magnetic  loss 
between  them.  The  tube  itself  is  generally 
of  hard-rubber  or  vulcanite,  but  glass 
forms  a very  excellent  tube.  Compressed 
mica  compound  or  micanite  glass  and 
vulcanized  fibre  are  common  substitutes. 

**  Brown  & Sharp. 


Some  makers  build  up  their  insulating 
tube  out  of  several  layers  of  empire 
cloth,  but  the  thickness  of  the  wall 
should  be  a little  greater  or  inch,  in- 
stead of  }i  inch  as  such  a tube  contains 
numerous  air  spaces,  making  it  weaker 
than  the  solid  tube.  The  oiled  linen  or 
empire  cloth  tube  is  mostly  used  for  oil 
immersed  coils,  and  here  it  is  quite  satis- 
factory as  the  oil  can  fill  up  the  inter- 
stices between  the  layers. 

The  secondary  coil  of  several  thousand 
turns  of  fine  wire  is  now  to  be  prepared 
and  for  a 12-inch  coil  giving  a fairly 
heavy  spark,  it  can  be  made  of  12  pounds 


FIG.  5.— AN  INVALUABLE  TOOL  FOR  FINISHING 
THE  SECONDARY  OF  A COIL 


of  No.  36  B.  & S.  single  silk  covered 
magnet  wire.  For  a heavier  spark  use 
15  pounds  of  No.  34  S.  S.  C.  wire.  The 
secondary  winding  has  to  stand  a severe 
strain  on  account  of  the  high  voltage  of 
the  induced  current,  it  being  about  125,- 
000  volts.  The  problem  of  sub-dividing 
this  stress  is  best  met  by  winding  the 
wire  in  a number  of  thin  sections  or 
“pies”  as  they  are  commonly  termed. 
Some  of  the  best  X-ray  coils  made  are 
oil  immersed,  but  on  the  other  hand,  the 
largest  ones  capable  of  delivering  a spark 
( Continued  on  page  222) 
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Construction  of  Small  Alternating  Current  Motors 

Complete  Working  Instructions  for  the  Building  of  Small 
Alternating  Current  Motors  in  Several  Sizes 

By  Dr.  A.  B.  Watson,  E.E.,  Ph.D. 

Illustrations  from  drawings  made  by  the  author . 

Editor's  Note  : This  article  marks  the  initial  instalment  of  the  series  by  Dr.  A.  E. 
Watson,  covering  the  construction  of  alternating  current  motors  in  several  sizes.  This  subject 
is  one  that  has  never  appeared  in  the  technical  press  before  and  should  be  of  unusual  interest 
to  all  the  readers.  The  working  directions  are  exceedingly  clear  and  accompanied  by  draw- 
ings to  illustrate  every  step  in  the  work.  An  installment  of  the  series  will  appear  in  every 
successive  issue  of  Modern  Electrics  and  Mechanics  until  the  entire  series  has  been  covered. 


THE  “induction”  electric  motor 
combines  both  satisfaction  and 
mystery.  It  is  really  one  of  the  most 
remarkable  machines  ever  invented,  and 
perhaps  will  be  of  almost  eternal  util- 
ity. While  the  significance  of  the  name 
may  not  be  clear,  the  spectacle  of  a high- 
ly practical  motor  running  without  slid- 
ing contact  of  brushes  on  rings  or  com- 
mutator is  truly  delightful,  and  nothing 
short  of  a marvel.  Omission  of  these 
parts  reveals  its  most  striking  feature, 
but  coupled  to  this,  besides  the  saving 
in  frictional  losses  and  repairs,  there  is 
a very  high  working  efficiency,  good 
running  conditions  of  speed  and  torque, 
and,  in  large  sizes,  the  possibility  of 
winding  the  machine  directly  for  the 
moderate  line  voltages,  therefore  dis- 
pensing with  the  requirement  of  trans- 
formers. 

No  one  machine,  however,  can  be  ex- 
pected to  combine  all  the  possible  good 
qualifications  requisite  for  varied  classes 
of  work,  and  the  induction  motor  is 
freely  admitted  to  have  its  limitations. 
When  operated  on  two-phase  or  three- 
phase  alternating  current  circuits,— of 
which  the  latter  is  now  the  preferred, — 
the  motor  exhibits  its  best  performance. 
Under  the  action  of  such  progressively 
varying  currents  there  is  the  effect  of  a 
rotating  field  magnetism,  with  the  con- 
sequent dragging  around  of  the  rotor, 
but  in  case  of  supply  of  single-phase 
currents  only,  with  a production  of  mere- 
ly pulsating  magnetism,  the  operation  is 
less  satisfactory.  For  a given  power, 
greater  weight  and  size  are  required, 
but  the  principal  defect  consists  in  a 
feeble  starting  torque.  Indeed,  were  it 


not  for  auxiliary  windings,  it  would 
have  no  starting  qualities  whatever.  Yet 
over  the  working  range  the  efficiency  is 
as  high  as  ordinarily  realized  with  direct 


PIG.  I. — DIAGRAM  OF  CONNECTIONS  FOR  ALTER- 
NATING CURRENT  MOTOR 


current  motors  of  equal  power,  though 
in  consequence  of  high  self-induction 
the  current  required  is  fictitiously  large. 
In  spite  of  these  disabilities,  single- 
phase  currents  are  so  common,  in  fact, 
the  only  sort  available  to  many  users,  as 
to  invite  or  compel  the  very  extensive 
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adoption  of  this  “two-wire”  motor. 
Though  less  desirable  than  the  “poly- 
phase,” it  is  quite  as  easy  to  construct. 

Experimenters  are  generally  familiar 
with  the  principles  of  direct  current  ma- 
chinery, but  when  the  alternating  are 
met,  doubt  and  even  despair  is  felt.  To 
assist  in  the  building  of  a motor  of  con- 
venient and  useful  size,  or  at  least  to  ex- 
plain its  essential  construction,  the  draw- 
ings and  text  comprising  this  series  have 


directions  cannot  greatly  err  in  giving 
too  detailed  descriptions  of  procedure. 
Admission  should  be  freely  made,  how- 
ever, that  several  equally  good  methods 
of  accomplishing  the  same  results  may 
often  be  found.  Dependent  upon  the 
materials,  tools,  and  preferences  of  the 
builder,  there  can  be  considerable  lati- 
tude of  methods.  To  recognize  this  im- 
portant fact,  there  have  been  described 
two  or  more  variations  at  almost  every 
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fig.  2. —sectional  view  through  an  induction  motor, showing  windings  and  mechanical 

FEATURES 


been  prepared  with  unusual  detail  and 
explicitness.  While  even  a few  direc- 
tions might  suffice  to  encourage  many  an 
experimenter  to  essay  the  new  construc- 
tion, it  is  hoped  that  the  completeness 
of  these  articles  will  be  all  the  more  wel- 
comed. In  his  initial  attempt,  with  only 
limited  time  and  equipment,  the  builder 
is  very  properly  seeking  for  advice  and 
direction  at  almost  every  step.  In  the 
absence  of  a personal  instructor,  printed 


step  in  the  design.  The  builder  will, 
therefore,  need  to  canvass  the  factors 
at  stake  to  determine  of  which  he  can 
best  avail  himself. 

To  make  the  scope  of  the  series  the 
more  useful,  it  will  not  be  limited  to  the 
case  of  the  single-phase  motor,  for  by 
certain  logical  extensions  and  additions, 
there  can  be  embraced  almost  the  entire 
range  of  alternating  current  machinery. 
With  the  design  of  the  single-phase  mo- 
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tor  first  fully  presented,  there  are  only 
suitable  changes  to  be  made  in  the  wind- 
ing of  the  stationary  member  to  adapt 
the  machine  for  operation  on  two-phase 
or  three-phase  circuits,  the  rotating 
member  being  identical.  With  the  sta- 
tionary winding  thus  revised,  a further 
change  is  offered  in  the  use  of  a differ- 
ently constructed  rotor,  having  a defi- 
nite winding  terminating  in  collector 
rings,  whereby,  in  connection  with  ex- 
ternal resistances,  a motor  with  very 
strong  starting  torque  and  variable  speed 
characteristics  may  be  realized.  This 
new  machine  is  also  adapted  for  the  un- 
expected experimental  use  as  a “fre- 
quency-changer” A third  rotor  may  be 


provided  that  will  at  once  adapt  the  ma- 
chine to  be  used  as  a generator  or  a self- 
starting synchronous  motor.  Complete 
directions  will  be  given  for  making  all 
these  constructions.  While  the  particu- 
lar dimensions  are  for  machines  of  com- 
paratively small  size,  they  are  as  large 
as  may  meet  the  opportunity  and  use  of  a 
large  number  of  readers;  but  the  pro- 
portions are  general,  and  will  prove  re- 
liable for  aiding  in  the  design  of  ma- 
chines both  larger  and  smaller  in  size. 

DEFINITION  AND  BEHAVIOR  OF  INDUCTION 
MOTORS 

This  type  of  motor  derives  its  name 
from  a certain  analogy  to  the  familiar 
induction  coil.  In  such  a transforming 


device  there  is  a transfer  of  energy  to 
the  secondary  coil  by  purely  magnetic 
means.  The  direct  current  machine  has 
an  actual  and  visible  electrical  connection 
between  field  and  armature  windings, 
but  in  the  alternating  current  motor 
there  is  induction  rather  than  conduc- 
tion. Whatfljfcr  currents  flow  in  the  re- 
volving menrag^Lre  induced  then  and 
there.  Such  a j,  free  from  commu- 
tator or  even  colHfetor  rings,  would 
seem  to  be  the  nearesn^perfection  that 
could  ever  be  conceivecKj^For  many  ap- 
plications this  condition  rim*  be  quite 
realized,  and  the  operation  iSforded  as 
ideal.  For  other  uses,  howevefjpuie  mo- 
tor may  be  unsuited,  and  the  builfeLor 
purchaser  should  carefully  enquire  wfet 
such  a motor  will  not  do  as  well  as  whsB^ 
it  will  do.  Three  considerations  of  op-% 
eration  should  be  considered, — starting 
torque,  efficiency,  and  speed  control.  Ex- 
perience proves  that  only  the  direct  cur- 
rent motor  possesses  all  three  in  the  de- 
sired degree.  Two-phase  and  three- 
phase  induction  motors,  when  fitted 
with  the  simplest  form  of  rotor,  have 
only  a moderate  starting  torque,  but  the 
efficiency  is  notably  high;  speed  varia- 
tion, however,  with  this  form  of  rotor, 
is  impractical.  If  definitely  wound  ro- 
tors with  collector  rings  and  brushes  are 
to  be  tolerated,  improved  starting  torque 
with  lessened  line  current  and  variable 
speed  are  provided.  The  single-phase 
induction  motor,  unless  fitted  with  spe- 
cial windings  as  already  mentioned,  is 
completely  devoid  of  all  starting  torque 
and  about  three  times  the  normal  run- 
ning current  is  required  for  even  a feeble 
start.  Curiously,  the  running  current  is 
nearly  as  much  at  no  load  as  at  full  load, 
but  this  is  in  consequence  of  the  lagging 
character  of  the  current,  for  really  the 
machine  has  a high  efficiency,  though  of 
low  and  variable  “power  factor.”  There 
is  absolutely  no  oportunity  for  speed  va- 
riation. If  the  latter  quality  is  impera- 
tive, some  other  type  of  motor,  must  be 
selected,  say  the  “repulsion”  or  “series,” 
should  be  selected. 

If  conditions  of  no  load  at  time  of 
starting  can  be  secured,  the  device  of 
temporarily  providing  current  in  certain 
auxiliary  windings,  always  at  slightly 
different  instants  of  time  from  the  main 
alternating  currents,  will  suffice  to  give 
the  rotor  an  initial  start  and  to  accel- 
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crate  it  to  near  the  “synchronous”  speed. 
This  winding  can  then  be  disconnected, 
and  with  the  main  winding  alone  the 
motor  will  carry  its  proper  load.  An  ex- 
planation of  the  conditions  can  be  de- 
rived from  the  analogy  of  a single  crank 
mechanism,  say  foot-lathe  or  sewing  ma- 
chine. If  such  a device  has  stopped  on 
the  “dead-center,”  no  amount  of  push  or 
pull  will  start  the  rotation.  If  even  a 
little  assistance  in  a different  direction  is 
afforded,  a start  may  be  made,  after 
which  the  rotation  can  readily  be  main- 
tained from  the  action  of  the  main  crank. 
So  with  the  single  phase  motor,  how- 
ever much  current  may  be  passed 
through  the  regular  windings,  even  to 
the  point  of  burning  them,  there  would 
inherently  be  no  tendency  towards  rota- 
tion. With  some  help  by  hand  or  other- 
wise, and  other  conditions  being  favor- 
able, the  motor  is  enabled  to  undertake 
its  proper  work.  Hand  starting  is  pos- 
sible but  inconvenient,  though  in  addi- 
tion to  automatic  devices,  a pull  by  hand 
on  the  belt  is  of  no  small  assistance. 
Self-starting  by  the  electrical  device  of 
“splitting”  the  phase  is  frequently  suf- 
ficient, and  will  be  the  method  adopted 
in  the  motor  described  in  this  article. 

EXPLANATION  OF  “SPLITTING”  THE 
PHASE 

Coils  wound  upon  iron  possess  elec- 
trical “reactance,”  or  self-induction,  and 
this  quality  increases  as  the  square  of 
the  number  of  turns  comprising  the 
coils.  Reactance  always  produces  a lag- 
ging of  the  current  behind  the  electro- 
motive force  that  drives  the  current.  A 
purely  “ohmic”  resistance  affects  the 
amount  of  the  current  but  does  not  in- 
troduce the  lagging  characteristic.  In 
order  to  produce  the  requisite  counter 
electromotive  force  that  any  motor  must 
exert,  the  main  winding  must  consist  of 
a gpod  many  turns.  This  at  once  results 
in  introducing  the  electromotive  force  of 
self-induction  in  addition  to  the  motor 
counter  electromotive  force  of  rotation 
just  mentioned.  Even  in  a good  motor 
this  reactance  may  be  quite  as  important 
a factor  as  the  resistance,  in  which  case 
the  current  would  lag  by  as  much  as 
forty-five  electrical  “time”  degrees.  At 
the  start,  by  temporarily  putting  in  cir- 
cuit additional  reactance,  the  lag  can  be 
made  still  greater.  If  now,  auxiliary 
coils  consisting  of  only  half  as  many 


turns  be  wound  upon  the  same  or  neigh- 
boring iron,  their  reactance  will  be  only 
one-quarter  as  much  as  that  of  the  other 
coils,  and  the  lag  they  permit  would  be 
considerably  less;  then  by  putting  addi- 
tional ohmic  resistance  in  series  with 
these  coils,  the  lag  would  still  further 
be  reduced,  and  the  current  limited  to 
some  proper  value.  When  two  such  cir- 
cuits,— one  having  considerable  react- 
ance and  small  resistance,  the  other 
small  reactance  and  considerable  resist- 
ance,: — are  connected  in  parallel  to  the 
same  transformer,  alternating  currents 
will  flowr  in  each,  but  at  slightly  different 
instants.  At  most,  the  real  difference  in 
“phase”  may  be  only  forty-five  time  de- 
grees, but  the  result  will  be  a magnetism 
that  shifts  along  with  the  varying  result- 
ant strength  of  the  currents. 

In  the  actual  “split-phase”  motor  the 
main  windings  occupy  about  two-thirds 
of  the  slots  and  consist  of  a certain  num- 
ber of  turns  all  connected  in  series.  The 
starting  coils  occupy  the  rest  of  the 
slots  and  interlink  the  main  coils;  they 
may  consist  of  the  same  size  of  wire 
but  in  consequence  of  the  reduced  space 
of  only  half  as  many  turns  as  in  the 
main  winding.  To  exert  equal  magnet- 
izing force  each  set  of  coils  should,  of 
course,  have  the  same  number  of  ampere- 
turns,  and  if  full  load  current  is  to  be 
permitted  to  flow  in  the  main  windings, 
the  starting  coils  should  be  arranged  to 
receive  twice  as  much  current.  Al- 
though this  rapidly  heats  the  wire,  the 
condition  is  not  injurious,  for  the  cir- 
cuit is  in  use  for  but  a few  moments. 
Ten  seconds  should  suffice  to  start  the 
motor;  if  thirty  seconds  do  not  suffice, 
more  favorable  conditions  must  be  pro- 
vided. 

Wound  in  such  a manner  the  motor  is 
really  a decrepit  two-phase  machine,  but 
it  would  operate  perfectly  on  a two- 
phase  supply  if  one  of  the  phases  wrere 
supplied  at  half  voltage.  A genuine 
three-phase  motor  will  be  recognized  as 
capable  of  operation  on  a single-phase 
supply,  two  of  the  circuits  in  series  con- 
stituting the  main  winding  and  the  third 
the  starting  winding.  Indeed,  it  is  com- 
mon practice  to  install  three-phase  mo- 
tors on  single-phase  circuits  whenever 
there  is  the  belief  that  possibly  the  ser- 
vice will  ultimately  be  changed  to  the 
more  desirable  power  conditions.  For 
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this  reason,  as  well  as  for  the  particular 
case,  this  series  will  include  a complete 
description  of  the  “polyphase”  windings. 
Further  to  assist  single-phase  starting 
conditions  whatever  be  the  winding  of 
the  stationary  member,  the  pulley  is 
sometimes  fitted  with  a clutch  between 
its  hub  and  rim,  so  that  until  a reasonable 
speed  has  been  attained,  there  is  no 
movement  of  the  machinery,  but  after 
centrifugal  action  has  thrown  out  the 
pawls  and  engaged  the  rim,  the  belt 
starts  with  a jerk.  A variation  of  con- 
struction is  sometimes  adopted  by  plac- 
ing the  clutch  within  the  motor  and  per- 
mitting the  revolving  element  at  first  to 
turn  freely  upon  the  shaft.  If  a really 
vigorous  starting  torque  is  required,  the 
simple  short-circuited  form  of  rotor  is 
not  available,  but  there  is  required  the 
more  complicated  form,  consisting  of 
core  and  a definite  winding,  quite  like 
that  of  a direct  current  armature,  but 
connected  to  collector  rings,  brushes,  and 
external  resistances.  It  is  unfortunate, 
however,  that  just  for  the  momentary 
conditions  of  starting,  the  wear  and  fric- 
tion of  all-day  runs  should  thus  be  tol- 
erated. This  construction  will,  there- 
fore, be  deferred  to  the  last  portion  of 
the  series,  the  immediate  subject  being 
the  description  of  the  very  simplest 
form.  This  will  be  by  no  means  as  easy 
to  build  as  might  be  desired,  and  no 
false  hopes  should  be  held  out  that  with 
a few  tools  and  a little  spare  time  a per- 
fect machine  will  be  produced. 

The  machine  to  be  described  is  not  a 
toy,  but  supposedly  of  good  appearance, 
of  faultless  mechanical  design,  capable 
of  long  life  at  continuous  and  economical 
service  on  regular  electric  lighting  cir- 
cuits. Machines  have  already  been  con- 
structed by  the  author,  and  their  opera- 
tion verified.  While  experience  gained 
in  die  making  of  direct  current  machin- 
ery will  be  of  assistance  to  the  builder, 
many  of  the  lessons  will  be  in  the  nature 
of  comparison  and  difference  rather  than 
in  similarity.  The  requirement  of  sheet 
iron,  and  in  somewhat  difficult  shape, 
rather  than  easily  procured  cast  iron  or 
forgings,  presents  the  first  difficulty,  and 
the  small  clearance  between  revolving 
and  stationary  members  the  second.  The 
winding  of  the  stationary  member  is 
rather  tedious,  for  the  wire  is  to  be 
placed  in  position,  turn  upon  turn,  by 
hand,  to  fill  internal  slots.  Access  to 


good  machine  tools  will  be  necessary, 
but  the  completeness  with  which  manual 
training  schools  are  now  equipped  and 
the  extent  of  individual  ownership 
make  possible  the  building  of  electrical 
and  other  machinery  by  a rapidly  in- 
creasing number  of  students  and  ama- 
teurs. 

The  two  essential  parts  of  an  induction 
motor  are  variously  named.  Following 
the  direct  current  analogy,  one  might  be 
denoted  as  the  field  and  the  other  as  the 
armature.  To  a considerable  degree, 
these  names  are  sufficient.  If,  however, 
the  machine  is  to  be  used  as  a genera- 
tor, the  stationary  part  becomes  the  arm- 
ature, so  it  is  awkward  to  call  a certain 
structure  part  of  the  time  a field  magnet 
and  at  another  time  an  armature.  To 
follow  out  the  inherent  transformer  an- 
alogy, the  stationary  member  can  be  de- 
noted as  the  primary  and  the  rotating 
member  the  secondary.  A third  designa- 
tion may  be  based  on  purely  mechanical 
grounds,  one  part  being  the  stator  and 
the  other  the  rotor.  These  names, — cer- 
tainly distinctive  and  perhaps  the  most 
acceptable, — will  be  the  ones  here 
adopted. 

(To  be  continued  in  March  Issue) 


WIRELESS  ASSOCIATION  OF 
LANCASTER 

The  Wireless  Association  of  Lancas- 
ter was  organized  on  June  3,  1913.  At 
the  present  time  the  officers  of  this  as- 
sociation are  as  follows : Vernon  Groff, 
president;  Howard  Worrest,  vice-presi- 
dent; Richard  Barr,  treasurer;  Wilford 
H.  McClellan,  secretary,  and  Coral 
Shriner,  operator  and  inspector.  All 
communications  should  be  addressed  to 
the  secretary. 


THE  SUSPENSION  OF  A RADIO 
OPERATOR 

The  Department  of  Commerce  recent- 
ly suspended  for  a period  of  thirty  days 
the  license  of  a radio  operator  who  had 
been  found  asleep  at  his  post  three  times 
during  the  voyage  of  the  steamer.  This 
incident  serves  to  indicate  that  every 
precaution  is  being  taken  by  the  depart- 
ment to  insure  the  strictest  vigilance  on 
the  part  of  those  that  operate  the  wire- 
less sets  of  steamers. 
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Recent  Electric  Lamp  Improvements 


By  Dr.  Leonard  Keene  Hirshberg. 

A.B.,  M.A.,  M.D. 


THE  tungsten  lamp  has  been  lately 
improved  in  so  many  respects 
that  it  may  now  be  safely  exposed  to 
shocks  and  used  under  conditions  of 
continued  vibration  without  suffering 
thereby  in  efficiency.  Even  the  nitro- 
gen vapor  tungsten  bulb,  although  dis- 
covered only  a month  or  two  ago,  is  al- 
ready out  of  date  besides  many  other 
new  discoveries.  All  of  the  supposed 
advantages  of  the  old  carbon  filament 
incandescent  lamp  have  now  disap- 
peared with  the  new  discoveries. 

Of  the  two  plans  for  making  tough 
tungsten — also  tantalum  and  molybde- 
num— filaments,  one  consists  of  the 
production  of  long  continuous  lengths 
of  tungsten  wire,  which  is,  of  course, 
first  obtained  in  the  form  of  a fine  pow- 
der. Short  rods  are  made  from  this 
tungsten  powder  and  heated  until  the 
dust  fuses  together.  Proper  mechani- 
cal treatment  while  these  rods  are 
warm,  if  continued  long  enough,  makes 
ductile  and  flexible  tungsten  wire  eas- 
ily run  through  dies. 

This  is  a vast  improvement  upon  the 
old  method  of  producing  the  filaments 
by  squirting  the  tungsten  under  pres- 
sure to  make  a brittle  hairpin.  The 
other  plan  is  the  outcome  of  the  dis- 
covery that  many  highly  fusible  sub- 
stances can  be  added  to  tungsten  suc- 
cessfully to  change  the  whole  character 
of  the  tungsten  filament.  The  result 
is  a wire  as  flexible  as  silk  and  as  tough 
as  steel.  It  can  be  wound  around  the 
finger,  while  weights  of  a half-pound 
and  more  may  be  easily  suspended  from 
it  without  injury  to  the  tungsten.  Trol- 
ley cars  and  trains  may  now  be 
equipped  with  tungsten  lamps  aad  even 
collide  with  one  another  without  break- 
ing them. 

Tungsten  lamps  with  the  neon  gas 
is  the  latest  incandescent  light  in  Ger- 
many. This  gas,  as  the  reader  proba- 
bly knows,  is  present  in  the  air  in  the 
proportion  of  one  volume  to  every 
seventy  thousand  volumes  of  the  at- 
mosphere. 

Neon  is  easily  separated  from  the 
other  gases  of  the  air  by  the  method 
used  in  connection  with  making  liquid 


(Johns  Hopkins) 

air.  It  is  a far  better  conductor  of  elec- 
tricity than  oxygen  or  nitrogen.  Neon 
tubes  sixty-five  millimeters  in  diameter 
have  been  made  in  lengths  up  to  six  or 
ten  meters — about  eleven  yards.  These 
give  a light  of  450  candlepower  to  each 
yard  or  meter  of  length.  The  efficiency 
is  about  half  a watt  per  candlepower. 
The  voltage  is  in  proportion  to  the 
length  of  the  tube  and  is  something 
like  one  thousand  volts.  The  life  of  a 
neon  filled  lamp  is  about  one  hundred 
hours,  after  which  the  lamps  can  be 
again  used  by  filling  them  with  neon. 
An  automatic  valve  is  arranged  on 
these  neon-tungsten  lamps — the  tungs- 
ten need  not  be  present  at  all  in  the 
tubes — which  admits  neon  gas  from  a 
tank  as  soon  as  the  pressure  falls. 

Each  household  can  purchase  tanks 
of  neon  just  as  they  do  carbonated 
water  tanks.  Thus,  you  may  refill  ydur 
own  lamp  whenever  you  so  desire.  The 
light  from  neon  bulbs  is  rich  in  red 
rays  and  is  in  a way  comparable  to  an 
open  grate  fire.  It  has  the  same  sort 
of  effect  on  colors  as  the  yellow  flame 
arcs.  It  is  not  destructive  because  of 
the  paucity  of  ultra-violet  rays. 

The  neon  lamp  cannot  as  yet  be  used 
on  low  pressures  of  220  volts,  but  in 
Paris  where  the  lamp  has  left  the  lab- 
oratories for  practical  commercial  use, 
experiments  are  being  carried  out  in 
an  attempt  to  solve  the  high  voltage 
problem. 


THE  HUB  CITY  RADIO  ASSOCI- 
ATION 

At  a recent  meeting  of  the  wireless 
amateurs  in  Jefferson  City,  Mo.,  the  Hub 
City  Radio  Association  was  organized, 
and  the  following  officers  elected : Alex. 
Hope,  president;  Willis  Corwin,  secre- 
tary;; Frederick  Binder,  treasurer,  and 
Theodore  Schott,  sergeant-at-arms. 

This  club  will  be  pleased  to  communi- 
cate with  other  wireless  clubs,  and  all 
communications  should  be  addressed  to 
the  secretary  at  117  East  McCarty  street, 
Jefferson  City,  Mo.  The  club  will  also 
be  glad  to  receive  messages  from  any 
amateurs  within  range,  die  general  call 
of  the  organization  being  HCR. 
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FIRST  PRIZE  segments,  marking  all  the  divisions. 

A SMALL  STATIC  MACHINE  Shellac  the  plates  over  again  and  allow 

The  static  machine  shown  in  the  ac-  ‘^ihe  meantime  prepare  48  small 

companymg  illustrations  is  capable  of  pieccs  of  zinc  or  tinfoil  and  cut  into 

producing  a 3-inch  spark.  the  shape  shown  in  Fig.  2.  Zinc  foil  is 


Procure  two  glass  plates  eight  inches 
square  and  cut  them  into  circles  having 
a diameter  of  eight  inches.  In  the  ex- 
act center  of  each  bore  a J^-incH  hole. 
This  may  be  done  with  a small  drill  that 
has  been  moistened  with  turpentine. 
Dry  the  plates  thoroughly  after  the  work 
has  been  done,  and  shellac.  When  dry, 
divide  the  circle  into  twenty-four  equal 


preferred  to  the  latter,  but  if  it  cannot 
be  procured,  tinfoil  will  answer  the  pur- 
pose. The  dimensions  indicated  in  Fig. 
2 should  be  followed  carefully  in  mak- 
ing the  small  pieces. 

When  the  plates  are  perfectly  dry 
give  them  another  coat  of  shellac,  and 
on  the  previously  made  marks  stick  the 
pieces  that  have  been  cut  with  the  nar- 
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rowest  end  towards  the  center  of  the 
plate,  as  indicated  in  Fig.  3. 

The  next  step  is  to  turn  from  wood 
two  small  pulleys  measuring  one  inch 
in  diameter  and  one  and  one-half  inches 
in  length.  With  extra  thick  shellac  stick 
these  pieces  on  the  plates  over  the  holes 


that  have  been  bored  in  the  center,  as 
shown  in  Fig.  1.  The  most  difficult 
part  of  the  work  has  now  been  com- 
pleted. 

The  stand  is  made  from  well-seasoned 
and  thoroughly  dried  hard  wood.  Cut 
two  pieces  as  shown  in  Fig.  4.  The  base 
of  the  machine  may  be  made  of  any  size 


£x %/t 


that  the  builder  sees  fit,  all  that  is  neces- 
sary is  that  it  should  hold  the  two  up- 
right pieces  shown  in  Fig.  4. 

The  next  parts  to  be  made  are  the 
two  neutralizers,  which  should  be  con- 
structed from  brass  wire  of  about  No. 
15  gauge,  or  larger,  bent  as  shown  at  A. 
Fig.  5.  Small  brass  tinsel  can  be  sold- 


ered on  the  ends  so  as  to  protect  the 
tinfoil  segments  as  shown  at  B and  B1. 
Screws  are  passed  through  the  loops 
shown  at  A,  thus  fastening  the  neutral- 
izers to  the  standards. 

The  remaining  parts  consist  of  the 
collectors  and  pulley.  The  former  may 
be  made  of  the  same  kind  of  wire  as  the 
neutralizers.  Referring  to  Fig.  6,  A1, 
A*,  and  A#,  are  made  of  vulcanized  rub- 
ber, while  the  remaining  parts  are  made 
of  brass.  A screw  passes  through  the 
vulcanized  rubber  part,  A1,  at  I,  and 
fastens  the  collector  to  the  frame,  the 
glass  plates  revolving  through  the  teeth 
shown  at  B.  The  parts  containing  the 
teeth  may  be  made  from  sheet  brass  cut 
in  the  form  indicate4  and  soldered  to 
the  wire  parts. 

A small  crank  fits  into  a hole  made 
in  the  standard  and  its  shaft  extends 
through  the  hole  bored  into  the  combined 
wooden  pulley  shown  in  Fig.  7.  The 
shaft  should  fit  the  pulley  tightly. 

Two  belts  are  required  from  the  larg- 
er pulleys  to  the  smaller  ones  that  are 
mounted  on  the  glass  plates.  One  belt 
should  be  twisted  one-half  turn  so  as 
to  reverse  the  rotation  of  one  plate  as 
compared  to  the  other.  This  will  cause 
the  plates  to  turn  in  opposite  directions. 
The  plates  are  held  in  place  by  a J^-inch 
steel  shaft  indicated  at  A,  Fig.  8. 

If  the  directions  are  carefully  fol- 
lowed, a very  successful  static  machine 
will  be  the  result.  Experiments  will 
show  the  relative  position  of  the  neutral- 
izers and  oscillator.  If  at  any  time  the 
machine  fails  to  generate,  dust  thorough- 
ly and  warm  it  near  a fire. 

Contributed  by  Moore  Stuart. 


SECOND  PRIZE 

A ROTARY  “CHOPPED”  SPARK 
GAP 

I submit  herewith  a description  of  a 
discharger  of  unique  design,  which  I 
have  termed  a “rotary  chopped  spark 
gap.”  The  construction  of  this  instru- 
ment is  much  simpler  than  that  of  an  or- 
dinary rotary  gap,  and  while  its  opera- 
tion is  quite  similar,  a somewhat  differ- 
ent note  is  produced. 

As  may  be  seen  from  the  accompany- 
ing drawing,  the  instrument  consists  sim- 
ply of  a thick  insulating  disc  rotated 
between  the  electrodes  of  a common  ad- 
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justable  spark  gap.  This  insulating  disc 
may  be  cut  either  from  asbestos  board, 
or  from  a sheet  of  fiber  impregnated 
with  some  non-combustible  insulating 
varnish.  About  eight  holes  the  size  of 


holes  remain  unobstructed.  It  will  be 
seen  that  the  delivery  tube  is  taken  in 
through  a stopper  at  the  mouth  of  the 
leg.  This  stopper  should  fit  tightly  in 
order  to  make  this  end  of  the  U sub- 


the  electrodes  should  be  drilled  near  the 
periphery,  as  shown.  Other  dimensions 
are  immaterial.  This  rotor  may  be 
mounted  in  any  convenient  manner,  on 
the  shaft  of  a small  motor.  It  is  clear 
that  when  the  disc  is  revolved  the  spark 
will  be  interrupted  in  just  the  same  man- 
ner as  with  an  ordinary  rotary  gap,  but 
the  result  is  accomplished  in  a much 
simpler  manner. 

Contributed  by  F.  /.  Watts . 


stantially  airtight.  After  having  placed 
some  zinc  scrap  over  the  perforated 
cork,  and  fitted  the  stopper,  pour  in  a 
10  per  cent,  solution  of  sulphuric  acid 
until  about  an  inch  of  the  zinc  is  cov- 
ered. The  acid  at  once  attacks  the  metal 
and  hydrogen  will  result.  This  gas  may 
be  led  away  through  the  delivery  tube. 
In  operation  the  production  of  gas  will 
continue  until  a certain  amount  is  ac- 
cumulated, when  the  increase  of  pres- 


THIRD  PRIZE 

HYDROGEN  GENERATOR 
I have  here  described  the  construction 
of  a simple  apparatus  for  the  continu- 
ous production  of  hydrogen.  This  gas  is 
required  in  a great  many  chemical  ex- 
periments, and  is  also  valuable  in  in- 
creasing the  efficiency  of  the  d.c.  arc 
used  for  the  production  of  undamped  os- 
cillations in  wireless  work. 

This  generator  consists,  essentially,  of 
glass  U tube  mounted  in  an  upright  posi- 
tion; some  zinc  scrap,  and  a delivery 
tube  being  placed  in  one  leg,  and  a small 
quantity  of  dilute  sulphuric  acid  in  the 
other.  Referring  to  the  drawing,  a 
paraffined  cork  A,  cut  the  form  indi- 
cated, is  tightly  fitted  into  the  lower 
part  of  one  leg  of  the  U.  This  cork 
serves  the  purpose  of  supporting  the 
zinc  scraps,  but  must  be  perforated  to 
allow  the  acid  to  pass  through.  This 
perforating  should  be  done  before  para- 
ffining, care  being  taken  to  see  that  the 


sure  will  serve  to  drive  the  add  up  the 
opposite  leg  and  away  from  the  zinc. 
If  properly  balanced  this  device  will  be 
automatic  in  operation,  and  should  pro- 
duce a supply  of  gas  practically  corre- 
sponding to  the  demand. 

The  same  principle  may  be  applied 
with  equal  success  to  the  production  of 
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acetylene  gas ; in  this  case  carbide  being 
substituted  for  zinc,  and  ordinary  water 
for  the  acid. 

Contributed  by  Thos.  W.  Benson. 


AN  AUDION  STORAGE  BAT- 
TERY 

The  following  description  of  a small 
storage  battery  will  be  of  especial  inter- 
est to  wireless  experimenters  employ- 
ing an  audion,  but  thieve  are  also  many 
laboratory  uses  to  which  such  an  outfit 
may  be  put. 

The  amount  of  current  required  in  the 
detecting  circuit  of  an  audion  is  very 
small,  and  an  extremely  simple  battery 
will  therefore  serve  the  purpose.  In  the 
accompanying  figures  is  illustrated  a 


available  for  use,  it  is  necessary  to 
“form”  the  plates  by  passing  the  normal 
charging  current  through  them  for  a 
considerable  period  of  time,  say  15  or 
20  hours. 

After  this  operation  care  should  be 
taken  that  the  cells  are  always  charged 
with  current  flowing  through  diem  in  the 
same  direction  as  in  the  original  “form- 
ing” process. 

This  battery  will  be  available  only  for 
purposes  involving  the  use  of  a very 
small  amount  of  current,  although  if 
connected  in  multiple  it  might  be  used  to 
light  a miniature  lamp.  The  voltage 
produced  will  depend  upon  the  complete- 
ness of  the  forming  operation,  and  will 
vary  between  1 and  2 volts  per  cell. 

Contributed  by  H.  Erben. 
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battery  suited  to  this  service.  It  will  be 
seen  to  consist  of  20  glass  receptacles 
filled  with  dilute  sulphuric  acid,  in  which 
strips  of  lead  are  placed.  These  recep- 
tacles need  be  no  larger  than  very  small 
jelly  tumblers.  They  are  placed  in  a 
shallow  box,  in  the  bottom  of  which 
baking  soda  should  be  sprinkled  in  order 
to  neutralize  any  acid  that  may  spill 
over.  The  plates  may  be  cut  from  com- 
mon 1/16-inch  tinsmith's  sheet  lead. 
They  should  be  as  wide  as  possible,  and 
may  be  connected  together  in  any  con- 
venient way.  The  electrolyte  is  a 10  per 
cent,  solution  of  sulphuric  acid.  TTiis 
battery  may  be  charged  either  direct 
from  d.c.  lighting  current,  or  with  the 
aid  of  a rectifier  on  a.c.  In  any  case  the 
charging  current  should  be  kept  down  to 
about  ampere  by  means  of  a suitable 
resistance.  Before  the  battery  will  be 


CONVERTING  MAGNETO  GEN- 
ERATOR INTO  MOTOR 

No  doubt  there  are  many  experiment- 
ers who  possess  an  old  telephone  mag- 
neto which  is  of  no  practical  use  to  them. 
The  accompanying  drawing  illustrates  a 
method  of  converting  such  a machine 
into  a small  d.c.  motor.  The  first  oper- 
ation in  accomplishing  this  result  is  to 
disassemble  the  generator,  and  unwind 
the  armature  wire.  A commutator  may 
be  conveniently  made  in  the  manner 
shown  in  the  drawing.  Two  segments 
are  cut  to  the  shape  indicated  out  of 
sheet  brass  or  copper,  and  soldered  on; 
one  of  them  to  the  insulated  pin,  and  the 
other  to  the  outer  portion  of  the  shaft. 
The  armature  should  be  rewound  with 
wire  of  from  20  to  24  gauge,  care  being 
taken  to  wind  the  two  halves  in  opposite 
directions  in  order  to  secure  correct 
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magnetic  polarity.  The  machine  may 
now  be  reassembled  and  mounted  on  a 
suitable  base.  Brushes  can  be  made  of 
spring  copper  bent  to  the  form  indicat- 


ed in  the  sketch  and  screwed  down  to  the 
base.  Their  "angle  of  lead”  should  be 
carefully  adjusted,  while  the  machine  is 
running,  until  maximum  efficiency  is  ob- 
tained. The  voltage  required  to  oper- 
ate this  motor  at  full  speed  will  vary 
with  the  gauge  and  exact  quantity  wire 
wound  on  the  armature,  but  the  proper 
potential  may  readily  be  determined  by 
experiment. 

Contributed  by  S.  G.  Ryder . 


“KICK-BACK”  PREVENTION 
Many  amateurs  experience  a great 
deal  of  trouble  with  their  transmitting 
sets,  resulting  from  a phenomenon  gen- 
erally known  as  "kick-back,”  the  most 
common  manifestations  of  which  are 


blown  fuses,  burned  out  meters,  and 
sparking  in  the  electric  light  fixtures. 

A friend  of  mine  experiencing  this 
difficulty  with  a J4f-kw.  set,  burned  out 
three  of  the  lighting  company’s  meters 
before  the  matter  was  remedied.  The 


usual  2 m.f.  condensers  placed  across 
the  wireless  primary  leads  proved  inef- 
fectual, as  did  also  the  installation  of  a 
special  pole  transformer.  At  a loss  for 


a solution  of  the  difficulty,  it  at  last  oc- 
curred to  my  friend  that  the  trouble 
might  possibly  be  due  to  induction,  in- 
stead of  to  the  usually  ascribed  "kick- 
back.”  A test  revealed  the  fact  that  a 
potential  of  50,000  volts  was  being  set 
up  in  the  line  from  which  power  for  the 
wireless  set  was  being  secured,  although 
the  aerial  was  90  feet  away,  and  ran 
parallel  to  the  power  circuit  for  a dis- 
tance of  only  15  feet.  A change  in  the 
position  of  the  line  resulted  in  the  entire 
elimination  of  the  disturbance,  even  the 
primary  condenser  becoming  unneces- 
sary. 

I have  experienced  these  same  diffi- 
culties, but  as  it  was  impracticable  for 
me  to  have  the  neighboring  power  line 


moved,  I solved  the  problem  by  placing 
a pair  of  electrolytic  lightning  arresters 
across  the  house  supply  leads.  These 
were  made  by  placing  two  aluminum 
wires  in  a test  tube  filled  with  sodium 
phosphate.  When  these  froze  in  win- 
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ter,  I replaced  them  with  2 m.f.  conden- 
sers, which  ended  the  trouble. 

I believe  that  many  of  the  troubles  of 
the  amateur  usually  classified  under 
“kick-back,”  are  due  rather  to  induction 
between  the  aerial  and  power  line.  As 
indicated  above,  this  trouble  may  read- 
ily be  eliminated,  either  by  altering  the 
relative  position  of  the  antenna  and  line, 
or  by  the  use  of  some  “kick-back”  de- 
vice on  the  outside  power  circuit. 

Contributed  by  D.  T.  Stetson. 


MAKING  STATIC  MACHINE 
PLATES 

Cutting  round  glass  plates  for  a static 
machine  is  simple  if  done  in  the  right 
way.  The  materials  needed  are  hydro- 
fluoric acid  or  “diamond  ink,”  paraffin, 
and  a small  brass  strip.  The  dimensions 


given  in  this  article  are  for  glass  plates 
measuring  14  by  14  inches. 

Take  one  plate  and  mark  the  center, 
then  draw  a circle  12  inches  in  diam- 
eter. On  the  circle  pour  the  melted 
paraffin,  extending  it  one-half  inch  on 
each  side  of  the  fine.  Then  fasten  the 
brass  strip  shown  in  Fig.  3 on  the  com- 
pass and  make  a groove  in  the  paraffin 
by  adjusting  the  compass  ends  six  inches 
apart,  placing  the  end  without  the 
groover  in  the  center  and  drawing  a cir- 
cle. Then  pour  the  acid  in  the  groove 
as  shown  in  Fig.  1. 

Around  the  center  build  a cup  or 
crater,  as  indicated  in  Fig.  2,  of  par- 


affin and  scratch  away  the  material  to 
the  desired  width  of  the  hole.  Then 
pour  in  the  acid.  This  should  be  done 
in  a strong  breeze,  and  be  sure  the 
wind  blows  the  fumes  away  from  the 
face  as  they  are  dangerous. 

Contributed  by  George  Danjunas. 


A CAUTION  ABOUT  ELECTRO- 
LYTIC INTERRUPTERS 
In  the  December,  1913,  issue  of  your 
magazine  appeared  an  article  by  David 
Kuskin,  on  the  construction  of  an  elec- 
trolytic interrupter.  I made  one  of 
these  instruments,  and  it  worked  fine  for 
about  ten  minutes,  when  it  exploded, 
throwing  the  solution  on  one  side  of  my 
face  and  cutting  my  father's  ear  with 
a piece  of  flying  glass. 

I think  that  by  having  the  solution  in 


the  jar  come  up  even  with  that  in  the 
bulb  this  accident  would  not  have  hap- 
pened. I thought  that  you  might  like  to 
know  of  this  experience  in  order  that 
others  might  be  warned  against  a similar 
disaster. 

Contributed  by  Jack  Fessenden. 


A SYNCHRONOUS  GAP  FOR 
SPARK  COILS 

The  diagrams  accompanying  this  ar- 
ticle are  self-explanatory,  but  a few  re- 
marks will  aid  to  make  them  more  com- 
prehensive. 

The  armature  should  be  of  spring 
brass  and  as  light  as  possible.  An  iron 
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strip  is  mounted  on  the  under  side  as 
shown.  The  magnets  are  wound  with 


/ 


No.  14  S.  C.  C.  wire,  three  layers  be- 
ing sufficient.  The  dimensions  are  left 
to  the  judgment  of  the  builder.  The  gap 


should  be  as  short  as  possible.  The 
function  of  die  gap  is  as  follows : When 
the  key  is  depressed  the  armature  is 
drawn  down,  widening  the  gap  and  al- 
lowing the  condenser  to  charge  to  the 
full  potential.  When  the  interrupter  on 


the  coil  breaks  the  circuit  the  armature 
on  the  gap  flies  back  allowing  the  con- 
denser to  discharge  with  very  little  re- 


sistance in  the  gap.  It  can  be  clearly 
seen  that  the  gap  is  always  in  synchron- 
ism with  the  interruptions  of  the  coil. 

The  above  gap  used  on  a i-inch  coil 
not  only  increased  the  range  to  a great 
extent,  but  the  tone  was  exceedingly 
clear. 

Contributed  by  Anthony  Hagen . 


A SENSITIVE  MICROPHONE 
The  following  is  a description  of  a 
sensitive  microphone.  By  observing  the 
illustrations  closely  one  can  clearly  un- 
derstand the  principles  involved.  The 
parts  used  in  constructing  it  are  as  fol- 
lows : 

BC — Six  tops  of  flashlight  battery  car- 
bons. x 

BP — Two  binding  posts. 

CC — Two  contact  carbons. 

CR — Three  carbon  rods  3/16"  diameter. 


MD — Mica  diaphragm. 

MP — Mouthpiece. 

TS — Transmitter  shell. 

The  contact  terminals  are  composed  of 
binding  posts  and  three  flashlight  battery 
carbon  tops,  BC,  with  a small  hole 
drilled  in  the  center  of  each  to  let  car- 
bon rod  CR  fit  in.  The  binding  post 
and  battery  carbon  tops  are  soldered  on 
copper  strip  as  shown  in  Fig.  2. 

After  properly  adjusting  the  micro- 
phone, connect  it  in  circuit  with  a num- 
ber of  flashlight  batteries  and  a 75-ohm 
receiver.  Place  the  microphone  in  a 
room  where  several  persons  are  holding 
a conversation.  With  the  receiver  in 
another  room  any  one  can  hear  the 
voices  very  plainly.  The  transmitter  will 
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stand  a moderately  strong  current  with- 
out injury. 

It  would  perhaps  be  a good  plan  for 
the  wireless  experimenter  to  try  it  on 
his  wireless  phone. 

Contributed  by  H.  R.  Harris . 


CONSTRUCTION  OF  A SIMPLE 
DENTAL  LAMP 

The  following  is  a description  of  a 
simple  extension  lamp  which  may  be 


used  on  any  pocket  flashlight  I have 
found  it  to  be  very  convenient  and  handy 
in  inspecting  teeth. 

The  only  materials  necessary  can  be 
found  in  almost  any  scrap  box  of  the 
amateur  mechanic.  About  six  inches  of 
No.  12  double-covered  wire,  such  as  is 
used  for  house  wiring  and  having  an 


inner  cover  of  rubber  and  an  outer  cover 
of  braid,  should  first  be  procured.  Next, 
obtain  the  base  of  a burned-out  minia- 
ture lamp,  one  small  brass  screw,  a piece 
of  thick  walled  rubber  or  fibre  tube  about 
one-half  inch  in  diameter  and  three- 
quarter  inch  long,  remove  from  a minia- 
ture receptacle  the  threaded  bushing  un- 
der which  the  lamp  is  screwed  as  well 
as  a mica  washer  found  in  the  bottom  of 
same  and  also  procure  about  one  foot  of 
a small  sized  magnet  wire  of  about  No. 
28  or  30. 

For  assembling  refer  to  sketches  Figs. 
1 and  2.  The  procedure  is  as  follows: 


First,  take  the  fibre  tube  E and  round 
off  edges  and  ream  hole  two-thirds  way 
to  take  the  bushing  G.  Now  take  the 
No.  12  wire  and  scrape  off  insulation 
about  one-half  inch  on  each  end  and  run 
the  magnet  wire  in  between  the  two  cov- 
erings, B and  C.  Next,  solder  end  of 
wire  A to  screw  H,  after  it  has  been 
inserted  through  washer,  I,  then  put  in 
place  in  bushing  G.  Also  solder  end  of 
magnet  wire  F to  side  of  bushing  G.  It 


is  now  ready  to  insert  in  the  large  end  of 
the  hole  reamed  in  the  fibre  tube.  Take 
the  base  of  a miniature  lamp  D and  sol- 
der end  of  wire  J to  center  and  remain- 
ing end  of  magnet  wire  L to  the  outer 
part  Fill  the  spaces  around  wire  K with 
sealing  wax. 

Extension  lamp  is  then  ready  for  use. 


It  can  be  employed  by  removing  the  lamp 
from  a pocket  flashlight  and  inserting 
plug  D in  its  place.  The  lamp  from  the 
flashlight  is  screwed  in  G and  the  flex- 
ible light  can  then  be  used  for  reaching 
any  part  of  the  mouth  or  throat 
Contributed  by 

Chester  L.  Pratt 


One  of  the  latest  automobile  acces- 
sories is  a Red  Cross  sign  made  of 
glass  whfch  can  be  illuminated  from 
within  by  an  incandescent  lamp.  It  is 
used  for  physicians’  automobiles  and 
hospital  ambulances. 
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This  department  is  devoted  to  contributions  that  deal  with  new  tools,  machinery. 
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methods  of  simplifying  different  tasks  and  other  similar  subjects  of  interest  to  the  elec- 
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trician  and  mechanic  in  particular,  and  everyone  in  general.  Contributions  to  this  depart- 
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ment  should  not  exceed  200  words.  A rough  sketch  is  desirous  in  instances  where  the  idea 
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will  be  tendered  more  comprehensible  by  its  use.  All  contributions  will  be  paid  for  at 

* 

regular  space  rates  on  publication. 
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DISH  BASES  AND  THE  CUTTING 
OF  PORCELAIN 

A very  simple,  and  certainly  effective 
method  of  providing  insulating  bases  for 
wireless  instruments,  lies  in  the  use  of 
porcelain  dishes  or  plates.  These  may 


be  secured  in  a large  variety  of  sizes 
and  shapes,  and  when  fitted  up,  do  not 
appear  particularly  incongruous.  Holes 
may  quite  readily  be  made  through  por- 
celain by  using  as  a drill  a flat-ended 
copper  or  iron  rod  a little  smaller  than 
the  desired  perforation,  and  feeding  this 
with  emery  and  oil  as  indicated  in  the 
accompanying  sketch.  Plates  may  be 
sawed  up  in  a like  manner  by  using  a 
thin  iron  disc  fed  with  this  emery  in 
oil,  and  rotated  at  a speed  of  four  or 
five  hundred  r.p.m.  This  process  would 
doubtless  prove  similarly  effective  in 
cutting-off  in  the  lathe.  In  this  case 
use  a soft,  blunt  tool  fed  as  above  di- 
rected. 

Contributed  by  John  W . Gledhill . 


A BLUE  PRINT  INTENSIFIER 

In  making  blue  prints  it  is  always 
desirable  to  have  a dark  blue  print,  but 
at  the  same  time  it  is  necessary  that 


all  the  fine  lines  and  small  letters  and 
figures  are  easily  readable. 

This  is  often  difficult  and  to  secure 
this  result  the  writer  has  used  the  fol- 
lowing method  with  great  success: 

The  prints  were  exposed  somewhat 
longer  than  ordinarily  and  were  then 
toned  in  a weak  solution  of  potassium 
bichromate. 

A large  crystal  of  the  bichromate 
was  kept  in  a bit  of  cloth  and  this  was 
allowed  to  soak  in  the  developing  or 
washing  tank  until  the  water  had  as- 
sumed the  characteristic  yellow  color 
of  the  salt  and  in  this  the  prints  were 
washed. 

A fresh  solution  was  made  every  few 
days. 

Contributed  by  L.  C.  Horle . 


INEXPENSIVE  NON-SLIP  FOOT 
BREAK  COVERING 

A practical  and  inexpensive  method 
of  preventing  automobile  foot  brakes 
and  levers  from  slipping  when  pressure 


is  brought  to  bear  on  same  is  to  cut  a 
portion  of  old  rubber  hose  of  the  de- 
sired size  and  slip  this  over  the  brake 
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pedal  in  the  manner  shown  in  the  illus- 
tration. If  placed  on  in  a snug  and 
proper  manner  it  will  be  found  to  serve 
the  purpose  as  well  as  a covering  pur- 
chased in  the  supply  store. 

Contributed  by  Bert  W.  Verne. 

A UNIQUE  CUTTING  MACHINE 

Anyone  having  recourse  to  an  old  sew- 
ing machine  can  readily  convert  it  into 
a punching  or  cutting  press  by  follow- 
ing the  directions  given  below. 

To  begin  with,  shape  a piece  of  steel 
as  shown  in  the  illustration ; the  top  part 
being  made  with  a shank  A to  fit  in  the 
needle  mandril,  shown  at  B,  while  the 
bottom  part  is  shaped  to  a cutting  edge, 
as  shown  in  C.  This  piece  of  steel 
should  be  about  the  same  length  as  the 
average  sewing  machine  needle.  The 
shank  should  be  carefully  made  so  that 
the  blade  will  be  held  tightly  in  the  man- 


dril. The  guide  D must  be  filed  a little 
on  each  side  in  order  that  the  steel  blade 
passes  through  with  very  little  play.  The 
steel  plate  E is  also  bored  or  filed  out 
so  that  the  blade  can  pass  through. 

When  the  machine  is  operated  in  the 
usual  way,  copper  or  zinc  sheets  can  be 
passed  under  the  moving  blade  and  cut 
to  any  shape  desired.  This  machine  will 
be  found  invaluable  for  cutting  stencils 
for  the  marking  of  shipping  cases,  al- 
though this  requires  considerable  prac- 
tice. 

AMATEUR  PAINTER’S  AID 

Persons  having  little  or  no  knowl- 
edge of  painting  can  quickly  and  easily 
trace  sash  moldings  and  strips  of  wood- 
work about  walls  without  daubing  or 
dropping  color  on  adjoining  parts  if 


they  secure  a small  piece  of  tin  such 
as  shown  in  the  sketch. 

This  is  held  in  the  left  hand  so  as 
to  be  directly  under  brush  as  it  is 


swiftly  moved  along  the  edge  of  the 
surface  to  be  painted. 

Contributed  by  Bert  W.  Verne. 


A SIMPLE  GARDEN  GATE 
Anyone  desiring  to  construct  a simple 
garden  gate  without  involving  any  ap- 
preciable expense  can  do  so  by  following 
the  instructions  given  below: 

Bend  a piece  of  iron  pipe  as  shown  in 
the  diagram  in  the  form  of  a Z.  Fasten 
some  wire  netting  over  this  iron  pipe 
and  make  two  hinges  as  shown  at  A,  us- 
ing two  screw  eyes  on  one  of  the  posts 
for  holding  the  gate.  The  gate  is  then 


complete  and  may  be  used  for  any  en- 
closure such  as  a poultry  yard. 


MAKING  DOORS  AIR  TIGHT 

During  the  cold  winter  months  con- 
siderable difficulty  is  experienced  in  pre- 
venting the  air  from  entering  a home  be- 
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tween  the  bottom  of  the  door  and  the 
threshold.  This  may  be  prevented  by 
employing  the  simple  method  shown  in 
the  accompanying  sketch. 


On  the  bottom  of  a door,  nail  or  screw 
a piece  of  wood  to  which  is  hinged  an- 
other piece  shaped  as  indicated.  The 
bottom  piece  will  normally  be  in  the  po- 
sition indicated  at  A.  However,  when 
coming  in  contact  with  a stop  as  at  B,  it 
will  assume  the  position  shown. 

This  device  insures  the  perfect  closing 
of  the  door  and  prevents  draughts  from 
coming  into  the  house.  Normally  the 
device  will  not  interfere  in  any  way,  with 
the  operation  of  the  door,  but  will  op- 
erate automatically  when  the  door  is 
closed. 


A UNIQUE  LABOR-SAVING  AR- 
TICLE 

A recently  invented  European  labor- 
saving  device  is  shown  in  the  accom- 
panying illustration  and  is  employed  for 
handling  coins.  It  is  well  known  that 
picking  coins  from  a flat  surface  is 
somewhat  of  a slow  and  tedious  task.  By 
means  of  this  new  device  it  is  possible 
to  place  the  coins  in  the  hand  with  the 
least  amount  of  exertion.  It  is  usually 


made  of  either  wood  or  metal  and  is  ex- 
ceedingly strong  and  unbreakable. 


SOLDERING  FLUX 
A good  soldering  flux  for  sheet  iron 
is  made  by  dissolving  pure  zinc  in  mu- 
riatic add.  When  the  acid  ceases  to 


attack  the  zinc,  drop  a few  crystals  of 
blue  vitriol  into  the  solution.  The  solu- 
tion will  then  turn  a light  green. 

To  use,  scrape  the  surface  to  be  sold- 
ered with  a knife,  then  apply  the  solu- 
tion. Upon  its  coming  in  contact  with 
the  iron,  a thin  deposit  of  copper  is 
formed  to  which  the  solder  will  readily 
adhere. 

Contributed  by  H.  Lorillard  Miller . 


PASSING  WIRES  THROUGH  FIX- 
TURES 

A simple  method  of  passing  wires 
through  fixtures  is  described  in  the  fol- 
lowing and  illustrated  by  the  accom- 
panying sketch: 

Take  a small  lead  weight  such  as  is 
used  for  fishing  of  a size  sufficiently 
small  to  pass  through  the  fixture  that  is 
to  be  wired.  Cut  a slot  as  shown  in  the 
illustration  at  A,  so  as  to  hold  a piece  of 
string  as  shown  at  B.  Insert  the  lead 
weight  in  the  fixture  and  by  holding  the 
fixture  downwards  the  weight  will  go 
through  its  entire  length,  pulling  the  cord 
after  it.  As  soon  as  the  weight  has 


reached  the  other  end,  it  is  an  easy  mat- 
ter to  fasten  the  wires  to  one  end  of  the 
string  and  pull  them  through  the  fixture, 
thus  completing  the  work. 


SIMPLE  METHOD  TO  DETER- 
MINE RESISTANCE 

It  often  happens  that  one  desires  to 
know  the  resistance  of  a coil  or  of  elec- 
trical instruments.  The  cost  of  a Wheat- 
stone Bridge  is  prohibitive  to  most  per- 
sons. The  following  is  a cheap  and  fair- 
ly accurate  method  that  is  available  for 
practically  every  one.  The  material  re- 
quired comprises  a volt-meter,  double- 
pole, double-throw  switch,  several  dry 
cells  and  a coil  of  known  resistance  such 
as  a 75-ohm  telephone  receiver.  Con- 
nect the  instruments  according  to  the  ac- 
companying diagram. 

When  the  switch  is  thrown  in  one  di- 
rection the  current  will  flow  through  the 
known  resistance  and  the  volt-meter. 
Take  a reading  from  the  volt-meter 
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which  we  will  consider  as  4 volts.  Next, 
throw  the  switch  to  the  other  set  of  con- 
tacts which  will  cause  the  current  to  pass 
through  the  unknown  resistance  and 
volt-meter.  Then  take  the  second  read- 
ing which  we  will  say  is  2 volts.  To 
find  the  resistance  of  the  known  coil  the 
following  proportion  is  then  used : 

4:2  ::  x:7 5 
2 x=  300 

x = 150  ohms  for  the  unknown 
coil. 

Of  course,  the  foregoing  figures  are 
only  employed  to  illustrate  the  method 
of  determining  resistance  by  this  means. 
It  is  necessary  to  substitute  the  volt- 
meter readings  as  well  as  the  resistance 
of  the  known  coil  for  those  given  above. 
In  the  example  given,  4 represents  the 
first  reading,  while  2 is  the  second  read- 
ing; x equals  the  resistance  of  the  un- 
known coil  and  75  represents  the  resist- 
ance of  the  known  coil. 


While  this  method  is  not  as  accurate  as 
that  employing  an  expensive  Wheatstone 
Bridge,  it  will  serve  the  purpose  of  the 
average  amateur  satisfactorily. 
Contributed  by 

William  J.  Baker. 


PROTECTING  LABELS 

To  preserve  the  labels  on  bottles, 
boxes,  etc.,  from  dirt  and  moisture,  give 
them  a coating  of  paraffine  wax.  A 
thin  uniform  coat  of  paraffine  may  be 
applied  by  melting  the  wax  in  a tin 
dish,  allowing  a brush  to  soak  for  a 
while  in  the  hot  wax,  and  then  drawing 
the  brush  quickly  across  the  surface  of 
the  label. 

Contributed  by  Howard  S.  Miller . 


A DRILLING  SUGGESTION 
When  it  is  desired  to  bore  a hole  to  a 
certain  depth  in  a piece  of  wood  or  met- 
al, trouble  is  often  encountered,  as  it  is 
difficult  to  determine  accurately  when 
the  depth  has  been  reached.  It  often 
happens  that  the  drilling  is  continued  too 


long  without  the  knowledge  of  the 
worker. 

A simple  depth  gauge  may  be  made 
by  fitting  a brass  or  fibre  tube  over  the 
bit  or  drill  as  shown  at  A in  the  accom- 
panying sketch.  If  it  is  desired  to  bore 
a hole  two  inches  deep  the  tube  should 


cover  all  of  the  drill  with  the  exception 
of  the  first  two  inches.  This  will  pre- 
vent the  worker  from  drilling  beyond 
the  depth  desired. 


THE  CHEMICAL  ETCHING  OF 
GLASS 

Glass  is  regarded  by  most  people  as 
a non-corrosive,  unchangeable  material 
which  has  no  chemical  reaction.  This, 
however,  is  untrue.  Glass  is  made 
chiefly  by  the  heating  of  sodium  car- 
bonate and  lime  in  an  excess  of  clean 
sand.  Now  sand  is  an  impure  form  of 
silicon  dioxide,  and  all  silicon  com- 
pounds are  readily  acted  upon  by  hy- 
drofluoric acid. 

Advantage  is  taken  of  this  fact  in 
etching  designs  on  glass.  The  glass 
vessel  or  plate  is  given  a coat  of  par- 
affine wax,  upon  which  the  acid  will 
not  act,  the  parts  which  it  is  desired 
to  make  opaque  being  left  unprotected. 
The  wax-coated  glass  is  then  exposed 
to  the  fumes  of  the  acid  for  a couple 
of  minutes  and  then  washed  clean  in 
water  warm  enough  to  melt  the  wax. 
Wherever  the  hydrofluoric  acid  fumes 
have  come  in  contact  with  the  glass 
its  lustre  is  destroyed,  making  it  opaque. 

On  account  of  its  action  on  glass  the 
acid  is  kept  in  wax  bottles. 

Extreme  care  should  be  used  in  hand- 
ling hydrofluoric  acid,  as  its  fumes 
are  very  poisonous,  and  a single  drop 
will  make  a sore  on  the  hand  which  is 
very  painful  and  slow  in  healing. 

Contributed  by  John  C.  Crowley. 


A SIMPLE  CHAIR  SILENCER 

To  eliminate  the  noise  caused  by  mov- 
ing a chair  about  a wooden  floor,  the 
method  shown  in  the  accompanying 
sketch  will  be  found  very  useful.  Bore 
a hole  in  the  legs  of  the  chair  about  one 
inch  deep  and  of  a sufficiently  large  di- 
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ameter  to  accommodate  a rubber  stopper. 
The  rubber  stopper  is  then  inserted  as 
shown  leaving  only  a short  portion  ex- 


posed. It  will  then  be  found  that  the 
chair  can  be  moved  about  silently. 


THE  RENEWAL  OF  EDISON 
FUSE  PLUGS 

Many  of  our  readers  have  doubtless- 
ly (and  correctly)  thought  that  a con- 
siderable saving  might  be  effected  by  in- 
serting a new  piece  of  fuse  wire  in  a 
blown  out  fuse  plug,  and  have  tried  to 
act  upon  that  thought,  with  the  result, 
perhaps,  of  melting  the  new  piece  of 
fuse  wire  in  two  while  attempting  to 
solder  it  in  place.  This  job  can,  how- 
ever, be  successfully  done,  the  only 
materials  necessary  being  the  new 
piece  of  fuse  wire,  a pocket  knife,  a 
piece  of  heavy  iron  wire  bluntly  point- 
ed at  one  end  and  a means  for  heat- 
ing it. 

Remove  the  brass  cover  from  the 
fuse  plug  by  running  the  blade  of  a 
knife  under  the  turned  over  edge,  and 
remove  the  old  fuse  wire,  leaving,  how- 
ever, the  beads  of  solder  which  fastened 
it  to  the  pin  in  the  bottom  of  the  plug 
a*nd  to  the  outer  shell  of  the  plug. 
Take  a piece  of  fuse  wire  of  the  de- 
sired capacity  and  of  sufficient  length, 
and  scrape  the  ends  of  it  until  the 
bright  metal  is  exposed. 

Now  heat  one  end  of  your  iron  wire 
to  a dull  red,  touch  it  to  the  bead  of 
solder  in  the  bottom  of  the  fuse  plug, 
withdraw  it  and  instantly  plunge  one 
end  of  the  fuse  wire,  which  you  have 
been  holding  in  your  other  hand,  into 
the  middle  of  the  melted  globule  ot 
solder.  If  the  wire  was  scraped  clean, 
it  will  stick  at  once. 

Now  put  the  free  end  of  the  fuse 
wire  through  the  hole  leading  to  the 
outer  shell  of  the  plug,  keeping  it 
pushed  as  far  from  the  bead  of  solder 
as  possible.  Again  heat  the  iron  wire, 
and  touch  it  to  the  outer  bead  of  solder, 
being  careful  not  to  touch  the  fuse 
wire.  When  the  solder  has  melted, 


quickly  bend  the  free  end  of  the  fuse 
wire  into  the  melted  solder,  using  a 
knife  blade  to  push  the  wire  where 
you  wish  it.  This  operation  of  solder- 
ing to  the  outer  shell  may  be  most 
easily  accomplished  by  clamping  the 
plug  in  a vice  with  the  bead  of  solder 
upwards. 

In  this  manner,  after  a few  trials, 
you  will  find  that  you  can  quickly  and 
easily  renew  the  wire  in  a plug,  and 
have  a fuse  as  good  as  new  at  a cost 
which  is  a fraction  only  of  the  price 
of  a new  plug.  \ 

Contributed  by  Howard  S.  Miller . 


A NOVEL  ELECTRIC  LIGHT 
CIRCUIT 

The  accompanying  diagram  shows  a 
novel  method  of  connecting  lamps  when 
it  is  desired  to  control  them  by  a switch 


,OPDT 


/t 

e*n\ 


located  in  the  rear  of  a building,  a con- 
siderable distance  away  from  the  supply 
wires.  This  diagram  eliminates  the  nec- 
essity of  running  back  a third  wire  from 
the  switch  to  the  supply  lines. 

Contributed  by 

James  /.  Kerfs . 


HOW  TO  MAKE  AN  ALCOHOL 
STOVE 

A simple  alcohol  stove  forms  a valua- 
ble addition  to  the  tool  kit  of  any  one, 
and  the  author  has  endeavored  to  give 
in  the  following  paragraphs  a simple 
description  on  the  construction  of  such 
a device. 

The  burner  for  the  stove  was  made 
from  a small  brass  box  such  as  paper 
fasteners  are  packed  in.  This  was 
stuffed  nearly  full  with  asbestos  that  was 
obtained  from  a piece  of  old  asbestos 
pipe  covering.  A piece  of  sheet  asbes- 
tos broken  up  into  small  bits  will  an- 
swer the  purpose  equally  as  well.  A 
piece  of  fine  mesh  wire  screening  was 
then  cut  out  to  a diameter  slightly  larger 
than  that  of  the  box.  The  edge  being 
then  crimped  over,  it  was  forced  down 
into  the  top  of  the  box,  serving  to  keep 
the  asbestos  filling  in  place.  This  com- 
pleted the  work  on  the  burner. 
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The  stand  was  made  from  the  bottom 
of  an  old  tin  can  z1/*  inches  in  diam- 
eter. The  can  was  cut  off  near  the  bot- 
tom so  it  stood  only  1 inch  high.  Then 
a piece  of  band  iron,  z inch  wide,  was 
bent  into  the  shape  shown  in  the  illus- 
tration and  forced  into  the  bottom  of  the 
can,  as  shown.  This  made  a stand  just 
the  right  size  for  supporting  a pint  cup. 
Although  not  absolutely  essential,  it  is 
well  to  make  a base  for  the  stove  out 
of  a piece  of  wood,  fastening  the  stove 
to  the  base  by  means  of  screws  or  nails 


through  the  feet  of  the  band  iron.  fA 
piece  of  sheet  asbestos  on  top  of  the 
wood  makes  a good  addition.  The 
writer  used  a porcelain  cup  when  boil- 
ing water,  but  if  a tin  cup  is  used,  the 
water  will  heat  quicker  and  use  less 
alcohol. 

The  stove  is  operated  by  pouring  as 
much  denatured  alcohol  (denatured  al- 
cohol used  on  account  of  its  cheapness) 
into  the  burner  as  the  asbestos  packing 
will  absorb.  The  burner  can  then  be 
lighted  with  the  flame  of  a match.  The 
heat  generated  by  the  burning  alcohol 
will  be  sufficient  to  vaporize  the  alcohol 
held  in  the  asbestos  packing,  thus  insur- 


ing a large  and  steady  hot  flame.  To 
extinguish  the  flame  at  any  time,  simply 
slide  the  brass  box  cover  over  the  top 
of  the  burner,  thus  cutting  off  the  sup- 
ply of  air,  and  extinguishing  the  flame 
at  once.  If  the  stove  is  to  be  used  but 
for  a few  minutes  at  a time,  put  only  a 
few  spoonfuls  of  alcohol  in  the  burner, 
as  any  excess  after  the  flame  ha3  been 
extinguished  will  be  lost  by  evaporation. 

The  writer  has  found  this  alcohol 
stove  very  convenient  for  use  in  sold- 
ering small  articles,  as  they  can  be  heat- 
ed directly  in  the  flame. 

Rosin  is  usually  sufficient  as  a flux, 
and  solder  is  applied  directly  to  the  ob- 
ject without  the  use  of  a soldering  iron. 
This  process  is  called  “solder  sweating,” 
but  solder  flux,  if  finally  washed  off, 
permits  a surer  adhesion  than  rosin. 
The  alcohol  gives  a clear  flame  which 
is  very  essential  for  successful  solder- 
ing, as  solder  will  not  stick  to  dirty  or 
cold  metal 

Contributed  by  H.  M . Nichols. 


TO  CUT  GLASS 

Often  one  desires  to  cut  glass  when 
neither  diamond  nor  glass  cutter  is  at 
hand.  It  may  be  that  the  neck  of  a 
bottle  has  to  come  off  to  make  a jar  for 
some  particular  purpose;  or,  perhaps, 
a piece  of  glass  has  to  be  cut  to  repair 
a window.  The  following  method  will 
generally  be  found  to  succeed,  though 
it  sometimes  requires  a little  patience. 
Take  a piece  of  wire  (one-eighth  to 
three-sixteenth  inch  wire  is  a good 
size),  heat  it  to  a dull  red  and  press 
it  firmly  for  about  half  a minute  on 
some  part  of  the  line  along  which  the 
glass  has  to  be  cut.  Then  remove  it, 
moisten  the  top  of  a finger  and  touch 
the  spot  where  the  wire  has  rested. 
This  will  generally  start  a tiny  crack 
in  the  glass,  but  if  it  does  not  the  oper- 
ation must  be  repeated  until  it  suc- 
ceeds. Once  the  crack  is  started,  by 
placing  the  hot  wire  immediately  ahead 
of  it  the  crack  can  be  led  in  almost  any 
direction  that  is  desired.  As  the  crack 
advances,  the  wire,  of  course,  must  be 
moved  ahead  of  it  along  the  desired 
line. 

After  the  glass  is  cut,  the  sharp 
edges  can  be  rubbed  off  with  a piece  of 
emery  cloth  or  sand  paper  wrapped 
around  a stick,  or  with  a piece  of  stone, 
such  as  is  used  for  sharpening  tools. 
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A New  Rotary  Receiving  Transformer 

An  Unusually  Neat  and  Efficient  Receiving  Instrument 
That  May  be  Readily  Constructed 

By  P.  Mertz 

Illustrated  from  drawings  made  by  the  author . 


THE  “stumbling-block”  for  most 
amateurs  in  constructing  a rotary 
loose-coupler  is  the  necessity  of  passing 
the  shaft,  upon  which  the  secondary  piv- 
ots, through  both  windings.  If  each  coil 
consists  of  only  one  winding,  the  wire  is 


bunched  around  the  shaft  and  looks  any- 
thing but  neat  To  avoid  this,  each  coil 
is  often  made  in  two  windings,  but  for 
several  reasons  this  is  unsatisfactory. 
First,  it  greatly  complicates  the  construc- 
tion of  the  loose-coupler;  then  it  greatly 
weakens  its  mechanical  structure  and  it 
also  decreases  the  efficiency  of  the  in- 
strument somewhat  in  weakening  the 
magnetism  produced  by  the  coils.  For 
these  reasons  many  amateurs  would  wel- 
come a design  in  which  the  shaft  does 
not  pass  through  either  of  the  coils.  Such 
a design  has  been  brought  forth  by  the 
writer  and  is  shown  in  the  accompany- 
ing illustrations.  Aside  from  the  advan- 
tages mentioned  above,  it  has  a more  ac- 
curate coupling  adjustment  since  a half- 
turn  of  the  adjusting  knob  is  required 
to  change  from  closest  to  loosest  coup- 
ling, instead  of  only  a quarter-turn  as 
usual.  Moreover,  in  spite  of  these  im- 
provements, the  construction  of  the  new 
loose-coupler  is  simpler,  if  anything,  than 
the  old  design. 


The  principle  of  operation  of  the  in- 
strument may  be  seen  from  Fig.  1.  In 
the  illustration,  A represents  the  pri- 
mary coil,  B the  secondary  coil,  and  CD 
the  shaft.  These  are  all  mounted  upon 
the  base,  E,  having  an  upright,  F,  at  one 
end.  It  will  be  easily  seen  that  if  CD 
is  rotated  half  a turn,  B will  rotate  with 
it  and  come  to  the  position  B'.  If,  now, 
both  A and  B are  at  an  angle  of  45°  to 
CD,  B'  will  obviously  come  at  right  an- 
gles to  A.  This  is  evidently  the  same 
result  that  is  obtained  in  the  usual  type 
of  loose-coupler,  but  the  shaft,  CD,  does 
not  pass  through  either  of  the  wind- 
ings. 

The  actual  instrument  is  shown  in 
side  elevation  in  Fig.  2,  and  in  front  ele- 
vation in  Fig.  3.  As  explained  before, 
its  essential  parts  consist  of  the  primary 
coil.  A,  the  secondary  coil,  B,  and  the 
shaft,  D,  all  mounted  upon  the  base,  E, 
and  upright,  F. 


F.a  2 


The  working  drawings  of  the  coil.  A, 
are  shown  in  Fig.  4.  It  is  made  by  wind- 
ing a ribbon  of  flexible  micanite,  cellu- 
loid, cardboard,  or  other  insulating  me- 
dium I in.  wide  over  a disc  of  wood  4 
in.  in  diameter.  The  disc  is  put  on  a 
winding-machine,  the  outer  surface  of 
the  coil-form  shellacked,  and  the  wire 
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wound  on  evenly.  Taps  should  be  taken 
out  every  second  turn,  until  14  turns 
have  been  reached ; then  every  14  turns 
until  84  more  turns  have  been  reached. 


p 


F.a.  3 


The  method  of  connecting  these  to  the 
switches  will  be  explained  later.  When 
the  shellac  is  dry,  the  coil  should  be  re- 
moved from  the  disc,  and  neatly  taped 
with  silk  or  cotton  insulating  tape.  This 
is  painted  over  with  asphaltum,  and  when 
dry  the  coil  will  be  entirely  finished.  The 
various  steps  in  this  construction  may 
be  clearly  understood  by  reference  to 


sists  of  a wooden  disc  glued  between 
two  discs  of  thin  wood  veneer,  hard- 
rubber,  or  heavy  cardboard  of  a slightly 
greater  diameter.  A small  hole  in  which 
to  mount  the  shaft  is  drilled  at  the  cen- 


ter of  the  coil  at  an  angle  of  45°  to  the 
latter.  The  wire  is  now  wound  on,  taps 
being  led  out  every  15  turns,  until  105 
turns  have  been  wound  on.  It  may  be 
stated  here  that  in  constructing  the  pri- 
mary and  secondary  coil-forms,  if  it  is 
possible  to  obtain  the  use  of  a lathe, 
these  should  be  turned  solid  out  of  wood 
or  other  insulating  material  as  a much 
neater  job  will  result. 

The  working  drawings  of  the  base,  E, 
and  upright,  F,  are  shown  in  Fig.  6. 
The  base  needs  no  explanation,  but  some- 
thing may  be  said  concerning  the  up- 
right. A neat  manner  of  constructing 
this  part  and  concealing  the  wiring  to 
the  switches  at  the  back,  is  shown  in  the 
working  drawings.  The  part  carrying  the 
switches  and  connections  consist  of  a 
hard-rubber  sheet,  F,  at  the  back  of 
which  is  screwed  a neat  wooden  frame, 
G.  A shallow  rabbet  is  cut  at  the  back 
of  this  frame  to  admit  a sheet,  H,  of 


micanite,  hard-rubber,  or  any  other  suit- 
able insulating  material,  which  covers 
up  and  conceals  the  wiring. 

The  complete  details  of  the  secondary 
switch  are  shown  in  Fig.  7,  together  with 
the  shaft,  D,  which  carries  the  secon- 
dary coil.  It  consists  of  a hard-rubber 
knob,  1,  having  a % in.  hole  drilled 
through  its  center.  To  this  knob  is 
screwed  the  brass  switch-lever,  2,  the 
end  of  which  bears  upon  the  contact- 
point,  3.  These  parts  are  of  the  same 
general  type  as  described  by  the  writer 
on  page  45  of  the  April,  1913,  issue  of 
Modem  Electrics . The  knob,  1,  pivots 
upon  the  brass  tube,  4,  which  also  makes 
electrical  contact  with  lever  2 through 
the  heavy  brass  washer,  5.  This  tube,  4, 
is  threaded  with  a 14-24  machine  screw 
thread.  At  the  front  end  a thin  brass 
nut,  6,  is  screwed  on,  and  neatly  sol- 
dered there.  At  the  back  a somewhat 
heavier  nut,  7,  is  screwed  on,  but  not 
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soldered.  This  latter  has  a small  phos- 
phor-bronze spring  compressed  unaer  it, 
to  keep  up  an  even  friction  between  2 


and  5.  The  connection  to  the  switch- 
lever  is  to  be  soldered  to  the  nut,  7. 


substituted  for  those  mentioned  above, 
but  the  elimination  of  dead-ends  does 
not  increase  the  efficiency  of  the  instru- 
ment to  as  great  an  extent  as  might  be 
thought  from  reading  some  articles 
which  have  recently  appeared  on  this 
subject.  The  use  of  two  switches  for 
the  primary  allows  of  extremely  close 
regulation,  and  yet  keeps  down  the  con- 
tact-points  to  a reasonable  number.  In 
use,  the  right-hand  (coarse  adjustment) 
switch  is  adjusted  first,  and  then  the  left- 
hand  (fine  adjustment)  is  used  for  close 
tuning.  A little  thought  will  show  that 
this  takes  less  time  than  is  required  for 
adjusting  a single  switch  having  only 
a fairly  close  regulation. 

The  exact  shape  and  construction  of 
the  pieces,  M and  N (upon  which  lat- 


The  shaft,  D,  consists  of  a brass  rod 
in.  in  diameter  and  is  threaded  with 
an  8-32  M.  S.  thread  at  one  end.  A 
small  electrose  knob  C,  is  screwed  over 
this  end  and  a small  Drass  index,  8, 
clamped  between  it  and  a nut,  9.  Small 
brass  cotter-pins,  10,  are  inserted  at  the 
places  shown  on  the  shaft,  D,  to  limit 
its  longitudinal  play. 

The  primary  switches,  L and  K,  are 
very  nearly  the  same  as  the  secondary 
switch  and  working  drawings  of  them 
are  shown  in  Fig.  o.  The  construction 
and  dimensions  are  self-explanatory  and 
need  not  be  described  further.  If  de- 
sired, no  dead-end  switches,  such  as  were 
described  on  page  476  of  the  August, 
1913,  issue  of  Modern  Electrics,  may  be 


ter  the  support,  O,  is  also  mounted) 
which  hold  the  coil  A to  the  base  and 


upright,  may  be  easily  seen  from  Fig.  9, 
which  gives  working  drawings.  These 
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are  first  cut  from  a rectangular  block 
with  a saw,  the  grooves  cut  out  with  a 
gouge  and  chisel,  and  finally  sand- 
papered. 


structed  and  seen  to  fit  together,  they 
should  be  finished.  The  wooden  parts 
should  be  stained  and  varnished  or  pol- 
ished, the  latter  giving  a far  more  beau- 
tiful effect.  The  hard-rubber  parts 
should  be  well  rubbed,  using  a little  car- 
bon disulphide  if  necessary,  to  get  a good 
polish.  The  brass  parts  are  also  to  be 
polished  and  then  lacquered,  a good  pro- 
cedure for  which  was  described  by  the 
writer  on  page  140  of  the  May,  1913, 
issue  of  Modern  Electrics . If  desired, 
the  metal  parts  may  be  nickel-plated,  but 
besides  being  more  difficult  than  lacquer- 
ing, this  does  not  look  nearly  so  well 
and  somewhat  lowers  the  efficiency  of 
the  instrument. 

The  loose-coupler  is  now  ready  to  be 
wired  and  on  account  of  the  fact  that 
two  switches  are  used  on  the  primary, 


the  diagram  may  be  unfamiliar  to  some 
readers  and  for  this  reason  is  repro- 
duced herewith  in  Fig.  10. 

The  loose-coupler  which  has  just  been 
described  has  a wave  length  of  about 
1,000  metres,  but  by  altering  the  dimen- 
sions an  instrument  of  almost  any  maxi- 
mum wave  length  may  be  obtained.  If 
well  made  according  to  the  specifications 
given  above,  this  rotary  transformer  will 
not  only  be  easier  to  construct  than  many 
other  types,  but  will  be  a good  deal 


stronger  and  more  substantial,  aside 
from  giving  better  service.  It  can  be 
adapted  to  be  used  as  a variometer. 
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Simple  Home-Craft  Furniture 

The  First  of  a Series  of  Articles  Describing  the  Making 

of  Various  Pieces 

By  G.  Lane. 

Illustrated  from  drawings  made  by  the  author. 


ALTHOUGH  our  modern  furniture 
stores  supply  us  with  every  kind 
and  style  of  furniture,  at  almost  any 
price  we  are  willing  to  pay,  factory- 
made  furniture  is  not  always  appre- 
ciated as  much  as  something  we  make 
ourselves.  A young  man  might  well 
be  proud  of  his  room  if  he  can  say  he 
made  practically  all  the  furniture  in  it. 
And  so,  under  this  title,  drawings  are 
going  to  be  given,  for  practically  all 
the  furniture  needed  to  furnish  a boy’s 
room,  one  piece  at  a time. 

The  first  thing  to  be  considered  is 
the  necessary  material.  Of  course, 
quarter-sawed  white  oak  is  the  best 
wood  for  cabinet  work;  it  has  beauti- 
ful grain,  and  is  not  apt  to  warp  or 
shrink.  But  sometimes  the  price  is 
very  high,  or  perhaps  the  best  grade 
is  not  obtainable.  Plain  sawed  red  oak 
is  next  in  rank,  often  having  very  beau- 
tiful grain  looking  better  in  a piece  of 
furniture  than  quartered  oak  that  has 
not  been  carefully  selected.  There  are 
several  other  woods  that  might  be 
used,  although  oak  should  be  employed 
if  possible.  Cypress  might  be  used  to 
good  advantage;  it  is  very  soft,  works 
easily,  and  takes  a nice  finish.  It  is 
more  suitable  for  porch  or  lawn  furni- 
ture, however. 

One  cannot  be  too  careful  in  buying 
lumber  for  cabinet  work.  Nothing  is 
more  discouraging  to  an  amateur  cabi- 
net maker  than  to  find  his  lumber  warp- 
ing out  of  shape  before  he  even  gets  it 
cut  to  size ; or  to  find  that  the  furnace 
heat  has  curled  a table  top  in  one  win- 
der’s use.  This  may  be  prevented  to 
some  extent  by  storing  the  lumber  in 
a dry  place,  and  if  necessary,  clamping 
several  boards  together  with  hand 
screws.  Clear,  select,  kiln-dried  lum- 
ber, free  from  sap,  knots  and  shakes, 
should  always  be  bought;  remember 
the  best  is  none  too  good  for  cabinet 
work.  If  the  wood  has  knots  or  shakes, 
there  is  considerable  waste  in  cutting 


to  avoid  these.  If  there  are  sap  streaks 
they  will  stain  a different  shade. 

A small,  piece  of  furniture  has  been 
selected  fijfcthe  first — the  foot  or  leg 
rest.  This  found  handy  as  well 

as  comfortabl&r A^cushion  for  the  top 
is  desirable,  and  ^£;of  brown  demins 
or  linen  crash  is  suggjpfced;  or  perhaps 
imitation  or  real  leather/^*J^emember, 
the  cushion  should  be  little 

smaller  than  the  top  of  the  iiest/AThe 
shelf  underneath  will  be  found 
for  papers  and  magazines,  and 
drawer,  which  opens  from  either  side,  • 
is  to  accommodate  house  slippers.  The 
oak  for  this  can  be  purchased  in  one 
piece,  and  the  whitewood  in  one  piece, 
as  shown  in  drawing. 

First,  saw  off  square  the  two  upright 
pieces  for  the  ends,  and  the  three  pieces 
for  the  shelves.  Use  the  best  part  of 
your  board  for  the  ends  and  top  as  they 
are  the  pieces  that  will  show  the  most. 
Now  smooth  up  all  surfaces  that  are 
going  to  show;  that  is,  both  sides  of 
the  end  pieces,  and  the  top  of  the  first 
and  second  shelves.  This  may  be  done 
with  a cabinet  scraper,  although  a very 
sharp,  smoothing  plane  is  faster  and 
better  if  handled  carefully.  Smooth 
also  the  edges  of  all  pieces.  Be  sure 
all  pieces  are  exactly  the  right  length 
and  square.  Lay  out  the  rounding  parts 
at  the  top  and  bottom  of  the  end  pieces. 
Saw  these  if  possible  on  a band  saw  or 
jig  saw ; if  done  by  hand,  saw  as  near 
as  possible  to  the  line,  on  the  top  end, 
with  a common  saw,  and  finish  with  a 
sharp  plane  or  spoke  shave.  In  cutting 
the  curved  parts  at  the  bottom  by  hand, 
it  i9  suggested  that  a row  of  holes  be 
bored  just  inside  of  the  line,  then  con- 
nect these  holes  with  a compass  or 
turning  saw.  Finish  up  with  a sharp 
gouge.  Lay  out  grooves  for  the  cross 
pieces,  and  saw  if  possible  with  a miter 
saw,  taking  the  waste  wood  out  with  a 
chisel.  Bore  gimlet  holes  for  the  screws 
and  assemble  these  pieces  without  glue, 
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using  ij^-inch  round  head  blued 
screws.  Measure  the  space  for  the 
drawer,  and  see  if  it  corresponds  with 
the  drawing.  Cut  out  the  drawer  fronts 
to  fit  the  openings  and  then  rip  out 
the  sides  of  the  drawer,  using  the  re- 
mainder of  the  whitewood  for  the  bot- 
tom of  the  drawer.  The  grooves  nec- 
essary in  making  the  drawer  may  be 
ripped  out  very  quickly  on  a circular 
saw,  or  cut  in  with  a rabbeting  plane. 
Wooden  knobs  are  suitable  for  this 
drawer,  although  if  these  cannot  be 
turned  or  bought,  a copper  or  oxidized 
pull  looks  very  good.  After  the  drawer 
has  been  assembled  and  fitted,  take  out 
the  screws  from  the  end  pieces,  taking 


finish.  Before  any  finish  is  applied,  the 
work  should  be  examined  carefully,  to 
see  that  it  is  free  from  planer  or  sander 
marks.  Passing  the  tips  of  the  fingers 
over  the  surface  should  help  to  locate 
any  that  escape  the  eye.  All  worm 
holes,  nail  holes  or  other  imperfections 
should  be  filled  with  beeswax  or  crack 
filler,  colored  to  match  the  stain.  The 
surface  is  generally  sand-papered,  al- 
though sand  papering  fills  the  grain  of 
the  wood  with  a dust  of  sand  and  wood 
that  keeps  the  stain  from  penetrating 
properly,  hindering  the  stain  from 
bringing  out  the  grain  as  it  otherwise 
would,  and  causing  a cloudy  looking 
finish. 


everything  apart,  and  glue  the  joints. 
Put  together  again  quickly,  using  fur- 
niture clamps  if  necessary.  If  preferred 
the  pieces  may  be  stained  and  then  put 
together.  Be  sure  to  stain  every  side 
of  every  piece,  or  the  moisture  will 
work  into  the  unfinished  side  and  not 
the  finished,  and  the  piece  will  warp. 

FINISHING. 

The  next  important  step  is  finishing. 
This  will  be  covered  at  this  time,  so  it 
will  not  be  necessary  to  repeat  it  in 
the  other  articles  that  will  follow.  A 
suitable  finish  must  be  decided  upon, 
depending  somewhat  upon  the  wood. 
The  first  necessity  of  a good  finish  is 
a good  surface  upon  which  to  put  the 


The  particular  shade  or  color  you  de- 
sire to  stain  your  furniture  depends,  of 
course,  upon  your  individual  choice. 
You  may  wish  to  match  furniture  al- 
ready in  use,  or  to  match  the  wood- 
work in  your  room.  The  real  dark,  al- 
most black  shades  are  being  replaced 
by  the  softer,  more  pleasing  shades  of 
brown,  thus  giving  a greater  chance 
for  a harmony  of  pleasing  colors  in  the 
interior  decorations  of  the  room.  Wall 
coverings,  curtains,  rugs,  etc.,  may  be 
obtained  that  make  very  artistic  color 
schemes  with  brown  furniture. 

Having  decided  on  what  shade  is  de- 
sired for  the  finish  of  the  furniture 
there  are  two  separate  ways  you  may 
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obtain  them.  It  is  possible  to  buy  pre- 
pared stain,  picking  out  the  desired 
shade  from  a stained  sample,  or  one 
may  mix  the  stain  himself.  Both  ways 
have  their  advantages.  The  prepared 
stains  are  costly,  but  you  are  practi- 
cally sure  of  good  results  providing  a 
reliable  stain  is  used,  and  the  9hade 
may  be  duplicated  months  afterwards 
on  another  piece  if  desired.  If  you  mix 
your  own  stain,  you  can  experiment 
until  the  desired  shade  is  found,  but  if 
you  wished  to  stain  another  piece  to 
match,  you  would  probably  experiment 
for  some  time  before  the  same  shade 
was  reached.  Mixed  stains  often  cloud 
the  grain;  prepared  stains  bring  out 
the  grain  better,  particularly  in  oak. 

If  prepared  stain  is  used,  a good  pen- 
etrating oil  stain  is  recommended,  or 
a reliable  spirit  stain,  although  spirit 
stains,  generally  speaking,  are  harder 
to  apply  on  large  pieces  than  oil  stains, 
as  the  spirit  stains  dry  very  fast  and 
the  brush  marks  sometimes  show 
where  they  lap.  Spirit  stains  must  be 
wiped  off  as  you  go  along,  while  oil 
stains  are  left  on  several  minutes,  gen- 
erally, before  rubbing  off.  Explicit  di- 
rections should  accompany  each  can 
of  prepared  stain.  Whatever  stain  is 
used,  experiment  on  a piece  of  scrap 
wood  i*  order  to  determine  just  how 
long  to  leave  it  on  to  get  the  desired 
shade. 

A good  stain  is  made  in  the  follow- 
ing manner:  Mix  burnt  turkey  umber 
with  raw  linseed  oil  to  form  a paste, 
then  thin  with  turpentine.  The  dry 
powder  may  be  used,  but  better  results 
follow  if  the  umber  is  ground  in  japan. 
This  shade  may  be  darkened  by  adding 
drop  black  in  small  quantities,  or  made 
a lighter  and  more  reddish  brown  by 
adding  burnt  sienna.  A filler  may  be 
added  in  the  form  of  silex,  or  if  silex  is 
not  obtainable,  add  a small  quantity  of 
pumice  stone  and  whiting.  Another 
good  stajn  is  made  by  thinning  as- 
phaltum  varnish  with  turpentine. 

With  either  stain  the  filler  may  be 
applied  separately  and  obtained  in  a 
paste  form  to  match  the  stain.  The 
final  coats  in  finishing  depend  upon  the 
wishes  of  the  finisher.  The  piece  may 
be  given  a coat  or  two  of  thin  white 
shellac,  or  one  coat  of  thin  shellac  and 
one  or  more  coats  of  furniture  wax. 
The  wax  may  be  bought  ready  for  use, 


or  it  may  be  made  by  melting  beeswax 
with  a little  paraffine,  and  after  it  is 
taken  from  the  fire  add  enough  turpen- 
tine to  make  it  soft  when  it  cools.  The 
turpentine  is  very  inflammable,  and 
should  not  be  added  while  the  wax  is 
near  the  fire.  Several  firms  have  on 
the  market  what  they  call  “dull  fin- 
ishes." These  are  suitable  for  mission 
furniture,  giving  something  of  the  ef- 
fect of  rubbed  varnish. 

Whatever  finishes  are  used,  one  can 
not  apply  them  too  carefully.  It  is 
suggested  that  you  wait  twenty-four 
hours  between  coats,  and  wax  should 
stand  several  days  before  another  coat 
is  applied. 


FRENCHMAN  INVENTS  EN- 
GINES OF  DEATH 

An  obscure  inventor  named  Sava  Ro- 
gozea  has  just  demonstrated  discoveries 
which  promise  to  revolutionize  rifle  fir- 
ing. 

His  invention  consists  of  a special 
cartridge  and  double  inflammable  bullet, 
primarily  designed  for  the  destruction 
of  airships.  In  his  experiments  Rogo- 
zea  used  an  old  gun  bullet.  Although 
his  cartridge  was  filled  with  powder, 
spectators  were  astonished  to  see  neither 
smoke,  flash,  nor  recoil  as  he  fired,  the 
strange,  long  bullet  traveling  fleet  and 
straight  to  the  butt,  instead  of  executing 
a series  of  irregular  bounds,  as  it  should 
have  done,  according  to  accepted  balistic 
laws.  The  bullet  carried  1,200  meters, 
but  it  is  calculated  that  with  a modem 
rifle  it  would  have  carried  3,000  meters. 

Rogozea  also  claims  to  have  invented 
a cannon  costing  only  300  francs,  or 
about  $60,  easily  carried  by  two  men, 
which  can  throw  a shell  7,000  meters. 
Another  invention  which  he  has  brought 
forward  is  a shrapnel  shell  which  scat- 
ters its  contents  along  the  level  of  the 
ground. — Dr.  Leonard  K . Hirshberg. 


A CORRECTION 

'Attention  is  drawn  to  an  error  that 
was  made  in  the  article  entitled,  “The 
Seibt  Direct  Reading  Wave  Meter"  that 
appeared  on  pages  25  and  26  of  the 
January  issue.  The  price  on  this  instru- 
ment was  quoted  at  about  $40.00  in  Ger- 
many, or  $58.00,  including  duty  in  the 
United  States.  These  prices  are  incor- 
rect and  should  be  $282.00  in  the  United 
States,  duty  paid. 
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The  Editor’s  Desk 


Judging  from  the  many  pleasing  com- 
ments that  have  been  received  regarding 
the  January  issue  of  the  new  consolidated 
magazine  Modern  Electrics  and  Mechanics, 
it  is  evident  that  the  editorial  policy  of  this 
publication  is  meeting  with  the  approval  of 
practically  all  the  readers. 


The  attention  of  all  the  readers  is  directed 
to  the  excellent  article  on  the  construction  oi 
small  alternating  current  motors  prepared 
by  Dr.  A.  E.  Watson,  RE.,  Ph.D.,  which  was 
promised  for  the  January  issue,  but  could 
not  be  prepared  in  time  to  be  used  in  that 
number.  This  article,  to  our  knowledge,  is 
the  first  of  its  kind  ever  published.  By  fol- 
lowing the  directions  given  by  the  author,  any 
reader  can  construct  a small  alternating  cur- 
rent motor  of  any  size  best  suited  to  his  re-% 
qui  remen  ts. 


In  this  issue  may  be  found  several  ar- 
ticles of  unusual  interest  For  instance, 
there  appears  an  article  on  the  art  of  bend- 
ing wood  that  is  highly  instructive  and  in- 
teresting. Almost  every  reader  has,  at 
some  time  or  other,  attempted  to  bend 
wood  and  met  with  failure.  But  the  bend- 
ing of  wood  is  simple  if  one  knows  the 
secret.  Read  the  article  and  acquire  the 
knack! 


Probably  no  less  interesting  is  the  article 
describing  the  making  of  an  attractive  foot 
rest.  This  article  is  the  first  of  a series  that 
will  cover  the  making  of  every  piece  of  fur- 
niture necessary  for  the  room  of  a boy.  All 
the  pieces  described  will  be  designed  along 
substantial  lines  while  at  the  same  time  pos- 
sessing pleasing  appearance. 


The  first  instalment  of  the  series  on  the 
construction  of  high  frequency,  X-ray  and 
ozone  apparatus  should  prove  of  interest  to 
practically  all  readers.  In  this  first  chapter 
the  construction  of  a large  coil  is  explained. 
A chapter  will  be  published  each  succeeding 
month  until  the  entire  series  has  been 
completed. 


The  leading  feature  of  this  issue  is  the 
article  on  explosives  that  was  announced 
in  the  January  issuei  Owing  to  the  great 
length  of  this  article  it  has  been  found  n«o 
essary  to  publish  it  in  two  or  three  parts. 
Every  well-known  modern  explosive  is  cov- 
ered in  the  article  and  it  is  written  so  as  to 
entertain  as  well  as  instruct. 


All  contributors  to  the  Experimental  De- 
partment should  bear  in  mind  in  submit- 
ting articles  that  they  must  contain  some 
original  idea.  Although  improvements  on 
previously  described  apparatus  or  experi- 
ments may  sometimes  prove  of  sufficient 
interest  to  warrant  publication,  it  more 
often  happens  that  the  improvements  do  not 
contain  sufficient  merit  The  scarcity  of 
snappy,  original  contributions  has  necessi- 
tated the  reducing  of  the  number  of  articles 
appearing  in  the  Experimental  Department 
of  this  issuer  since  it  is  our  desire  to  pub- 
lish only  the  best  of  articles  for,  the  read- 
ers of  Modern  Electrics  and  Mechanics. 


Many  inquiries  have  lately  been  received 
asking  whether  there  is  danger  from  light- 
ning when  an  aerial  is  erected  on  a build- 
ing. This  subject  has  been  covered  several 
times  in  this  magazine,  but  for  the  benefit  of 
those  inquiring  at  present,  a few  comments 
will  be  made  here.  If  an  aerial  is  properly 
insulated  and  grounded  during  thunder 
storms,  there  is  absolutely  no  danger  from 
lightning.  The  rules  of  the  Fire  Under- 
writers require  that  the  aerial  be  grounded 
through  a 100  ampere  switch  and  the  ground 
lead  be  at  least  a No.  4 B.  & S.  conductor 
or  equivalent  The  ground  connection 
through  this  lead  must  be  made  on  the  sup- 
ply side  of  the  water  meter.  When  an 
aerial  is  properly  grounded,  it  acts  in  the 
same  capacity  as  a large  lightning  rod,  and 
rather  than  endanger  property,  it  protects 
it  from  damage  by  lightning  by  offering  a 
low  resistance  path  for  the  bolt  to  dis- 
charge to  the  ground.  It  is  best  to  have 
the  installation  examined  by  a Fire  Under- 
writer inspector  in  each  instance. 


Among  the  many  leading  articles  in  the 
March  issue  will  be  an  interesting  and  orig- 
inal contribution  on  the  Edison  effect  and 
valve  detectors.  This  article  not  only  cov- 
ers numerous  points  regarding  valve  de- 
tectors, but  it  also  contains  the  results  of 
considerable  research  work  on  the  part  of 
its  author.  The  instalments  of  all  the  serial 
articles  will  also  appear — the  second  chap- 
ter on  the  making  of  high  frequency,  X-ray 
and  ozone  apparatus,  the  second  part  of  the 
article  on  explosives  in  which  modern  com- 
positions will  be  dealt  with,  and  the  sec- 
ond article  on  the  making  of  furniture  for 
a boy's  room,  which  in  this  instance  will 
cover  the  construction  of  an  arm  chair. 
There  will  also  be  an  article  describing  the 
electrical  equipment  of  that  leading  engi- 
neering achievement  of  modern  times — tne 
Panama  Canal. 
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What  and  Why 
Is  the  Internal  Bath? 


By  C.  Gilbert  Percival,  M.  D. 


THOUGH  many  articles  have  been 
written  and  much  has  been  said 
recently  about  the  Internal  Bath, 
the  fact  remains  that  a great 
amount  of  ignorance  and  misunderstand- 
ing of  this  new  system  of  Physical  Hygiene 
still  exists. 

And  inasmuch  as  it  seems  that  Internal 
Bathing  is  even  more  essential  to  perfect 
health  than  External  Bathing,  I believe  that 
everyone  should  know  its  origin,  its  pur- 
pose and  its  action  beyond  the  possibility 
of  a misunderstanding. 

Its  great  popularity  started  at  about  the 
same  time  as  did  what  are  probably  the 
most  encouraging  signs  of  recent  times — 
I refer  to  the  appeal  for  Optimism,  Cheer- 
fulness, Efficiency  and  those  attributes 
which  go  with  them  and  which,  if  steadily 
practiced,  will  make  our  race  not  only  the 
despair  of  nations  competitive  to  us  in  busi- 
ness, but  establish  us  as  a shining  example 
to  the  rest  of  the  world  in  our  mode  of 
living. 

These  new  daily  “Gospels,”  as  it  were, 
had  as  their  inspiration  the  ever  present, 
unconquerable  American  Ambition,  for  it 
had  been  proven  to  the  satisfaction  of  all 
real  students  of  business  that  the  most  suc- 
cessful man  is  he  who  is  sure  of  himself — 
who  is  optimistic,  cheerful,  and  impresses 
the  world  with  the  fact  that  he  is  supremely 
confident  always — for  the  world  of  busi- 
ness has  every  confidence  in  the  man  who 
has  confidence  in  himself. 

If  our  outlook  is  optimistic,  and  our  con- 
fidence strong,  it  naturally  follows  that  we 
inject  enthusiasm,  “ginger”  and  clear  judg- 
ment into  our  work,  and  have  a tremendous 
advantage  over  those  who  are  at  times  more 
or  less  depressed,  blue  and  nervously  fear- 
ful that  their  judgment  may  be  wrong — 
who  lack  the  confidence  that  comes  with 
the  right  condition  of  mind  and  which 
counts  so  much  for  success. 


Now  the  practice  of  Optimism  and  Con- 
fidence has  made  great  strides  in  improving 
and  advancing  the  general  efficiency  of  the 
American,  and  if  the  mental  attitude  neces- 
sary to  its  accomplishment  were  easy  to 
secure,  complete  success  would  be  ours. 

Unfortunately,  however,  our  physical 
bodies  have  an  influence  on  our  mental  at- 
titude, and  in  this  particular  instance,  be- 
cause of  a physical  condition  which  is  uni- 
versal, these  much-to-be-desired  aids  to 
success  are  impossible  to  consistently  enjoy. 

In  other  words  our  trouble,  to  a great 
degree,  is  physical  first  and  mental  after- 
wards— this  physical  trouble  is  simple  and 
very  easily  corrected.  Yet  it  seriously  af- 
fects our  strength  and  energy,  and  if  it  is 
allowed  to  exist  too  long  becomes  chronic 
and  then  dangerous. 

Nature  is  constantly  demanding  one 
thing  of  us,  which,  under  our  present  mode 
of  living  and  eating,  it  is  impossible  for  us 
to  give — that  is,  a constant  care  of  our  diet, 
and  enough  consistent  physical  work  or  ex- 
ercise to  eliminate  all  waste  from  the 
system. 

If  our  work  is  confining,  as  it  is  in  almost 
every  instance,  our  systems  cannot  throw 
off  the  waste  except  according  to  our  activ- 
ity, and  a clogging  process  immediately 
sets  in. 

This  waste  accumulates  in  the  colon 
(lower  intestine),  and  is  more  serious  in  its 
effect  than  you  would  think,  because  it  is 
intensely  poisonous,  and  the  blood  circu- 
lating through  the  colon  absorbs  these 
poisons,  circulating  them  through  the  sys- 
tem and  lowering  our  vitality  generally. 

That’s  the  reason  that  biliousness  and  its 
kindred  complaints  make  us  ill  “all  over.” 
It  is  also  the  reason  that  this  waste,  if  per- 
mitted to  remain  a little  too  long,  gives  the 
destructive  germs,  which  are  always  present 
in  the  blood,  a chance  to  gain  the  upper 
hand,  and  we  are  not  alone  inefficient,  but 
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really  ill — seriously,  sometimes,  if  there  is 
a local  weakness. 

This  accumulated  waste  has  long  been 
recognized  as  a menace,  and  Physicians, 
Physical  Culturists,  Dietitians,  Osteopaths 
and  others  have  been  constantly  laboring  to 
perfect  a method  of  removing  it,  and  with 
partial  and  temporary  success. 

It  remained,  however,  for  a new,  rational 
and  perfectly  natural  process  to  finally  and 
satisfactorily  solve  the  problem  of  how  to 
thoroughly  eliminate  this  waste  from  the 
colon  without  strain  or  unnatural  forcing — 
to  keep  it  sweet  and  clean  and  healthy  and 
keep  us  correspondingly  bright  and  strong 
— clearing  the  blood  of  the  poisons  which 
made  it  and  us  sluggish  and  dull  spirited, 
and  making  our  entire  organism  work  and 
act  as  Nature  intended  it  should. 

That  process  is  Internal  Bathing  with 
warm  water — and  it  now,  by  the  way,  has 
the  endorsement  of  the  most  enlightened 
Physicians,  Physical  Culturists,  Osteopaths, 
etc.,  who  have  tried  it  and  seen  its  results. 

Heretofore  it  has  been  our  habit,  when 
we  have  found,  by  disagreeable  and  some- 
times alarming  symptoms,  that  this  waste 
was  getting  much  the  better  of  us,  to  re- 
pair to  the  drugshop  and  obtain  relief 
through  drugging. 

This  is  partly  effectual,  but  there  are  sev- 
eral vital  reasons  why  it  should  not  be  our 
practice  as  compared  with  Internal  Bath- 
ing— 

Drugs  force  Nature  instead  of  assisting 
her — Internal  Bathing  assists  Nature  and 
is  just  as  simple  and  natural  as  washing 
one's  hands. 

Drugs,  being  taken  through  the  stomach, 
sap  the  vitality  of  other  functions  before 
they  reach  the  colon,  which  is  not  called 
for — Internal  Bathing  washes  out  the  colon 
and  reaches  nothing  else. 

To  keep  the  colon  consistently  clean, 
drugs  must  be  persisted  in,  and  to  be  effec- 
tive the  doses  must  be  increased.  Internal 
P»athing  is  a consistent  treatment,  and  need 
never  be  altered  in  any  way  to  be  continu- 
ously effective. 


No  less  an  authority  than  Professor 
Alonzo  Clark,  M.D.,  of  the  New  York  Col- 
lege of  Physicians  and  Surgeons,  says:  All 
of  our  curative  agents  are  poisons,  and  as  a 
consequence  every  dose  diminishes  the 
patient's  vitality. 

It  is  rather  remarkable  to  find,  at  what 
would  seem  so  comparatively  late  a day,  so 
great  an  improvement  on  the  old  methods 
of  Internal  Bathing  as  this  new  process, 
for  in  a crude  way  it  has,  of  course,  been 
practiced  for  years. 

It  is  probably  no  more  surprising,  how- 
ever, than  the  tendency  on  the  part  of  the 
Medical  Profession  to  depart  further  and 
further  from  the  custom  of  using  drugs, 
and  accomplish  the  same  and  better  results 
by  more  natural  means ; causing  less  strain 
on  the  system  and  leaving  no  evil  after- 
effects. 

Doubtless  you,  as  well  as  all  American 
men  and  women,  are  interested  in  knowing 
all  that  may  be  learned  about  keeping  up 
to  “concert  pitch"  and  always  feeling  bright 
and  confident 

This  improved  system  of  Internal  Bath- 
ing is  naturally  a rather  difficult  subject  to 
cover  in  detail  in  the  public  press,  but  there 
is  a Physician  who  has  made  this  his  life's 
study  and  work,  who  has  written  an  inter- 
esting book  on  the  subject  called  “The 
What,  The  Why,  The  Way  of  the  Internal 
Bath."  This  he  will  send  on  request  to 
anyone  addressing  Charles  A.  Tyrrell, 
M.D.,  at  134  West  65th  Street,  New  York, 
and  mentioning  that  they  have  read  this  in 
Modern  Electrics  and  Mechanics. 

It  is  surprising  how  little  is  known  by 
the  average  person  on  this  subject,  which 
has  so  great  an  influence  on  the  general 
health  and  spirits. 

My  personal  experience  and  my  obser- 
vation make  me  very  enthusiastic  on  Inter- 
nal Bathing,  for  I have  seen  its  results  in 
sickness  as  in  health,  and  I firmly  believe 
that  everybody  owes  it  to  himself,  if  only 
for  the  information  available,  to  read  this 
little  book  by  an  authority  on  the  subject. 
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MISTAKEN 

First  Coster  (outside  picture  dealer's 
window) — Who  was  this  ’ere  Nero, 
Bill?  Wasn’t  he  a chap  that  was  al- 
ways cold? 

Second  Coster — No;  that  was  Zero; 
anuver  bloke  altogether. — Tit-Bits . 


A NEW  THEATRE  HAT 


In  going  to  the  theatre,  Mr.  Groucho 
walks  in  front  of  his  wife,  who  is  wear- 
ing an  artistic  hat. 


In  the  theatre,  however,  he  sits  behind 
her,  and  the  usefulness  of  the  hat  be- 
comes evident  as  well  as  the  reason  for 
the  sudden  politeness. — Le  Pele  Male. 


NEVER  QUIT 

“In  the  old  days  doctors  used  to  bleed 
patients  for  most  of  the  diseases.” 
“They  still  do,  my  boy ; they  still  do.” 
— Detroit  Free  Press. 


A PATRICIAN 

“Why  did  she  withdraw  after  receiv- 
ing the  nomination?” 

“They  told  her,  if  elected,  she  would 
become  a member  of  the  Common  Coun- 
cil, and  you  know  how  particular  she 
is.” 


IT  DID  NOT  MATTER 


Doctor — Tell  me,  my  friend,  what  do 
you  take  as  an  aperitive? 

The  Patient — It  will  be  whatever  you% 
desire,  Doctor;  I have  no  particular  pref-* 
erence. — Le  Pele  Mele. 


NOT  VACUUM  CLEANERS 

“Mind  cures  are  not  always  success- 
ful.” 

“Of  course  not.  They’ve  got  to  have 
something  to  work  on.” — Baltimore 
American. 


ELDER  SISTER 


The  One — “Who  is  the  girl  that  just 
passed  ?” 

The  Other— “That's  Miss  Nutt.” 

The  One— “Hazel?” 

The  Other — “Ches.” — Illinois  Siren. 
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Selenium  and  Selenium  Cells 

By  Wm.  R Bowker 


SELENIUM,  an  element  belonging 
to  the  sulphur  group,  was  discov- 
ered by  Berzelius  in  1817.  This  metal- 
loid appears  like  sulphur  in  various 
modifications.  When  newly  obtained 
by  precipitation  with  acids  out  of  a so- 
lution of  selenic  acid,  it  forms  an  amor- 
phous brick-red  powder.  By  melting 
and  then  slowly  cooling  this,  we  obtain 
a black,  shining  and  brittle  mass,  in  ap- 
pearance much  like  sealing-wax.  In 
this  state,  selenium  is  almost  a non- 
conductor to  electricity. 

The  conductivity  is,  however,  im- 
proved by  slowly  heating  this  form  of 
selenium  to  200  degrees  Centigrade, 
when  the  selenium  assumes  a crystal- 
line condition,  having  a gray,  metallic- 
looking  surface.  In  1873  it  was  discov- 
ered that  the  element  selenium  in  its 
metallic  state  possessed  the  wonderful 
property  of  having  its  electrical  resist- 
ance decrease  under  the  influence  of 
light  and  it  was  subsequently  found 
that  the  greenish-yellow  rays  of  light 
were  the  most  active.  It  has  also  been 
shown  that  the  change  of  resistance 
varies  directly  as  the  sq.uare  root  of  the 
illumination  and  that  the  electric  resist- 
ance is  less  with  a high  electro-motive 
force  than  with  a low  one. 


enium.  In  this  case  the  resistance  of  a 
cell,  which  in  the  dark  was  300  ohms, 
decreased  in  sunlight  to  about  100  to 
150  ohms.  This  comparatively  small 
sensibility  was  compensated  by  the  low 
resistance  of  the  cells. 

Many  designs  and  constructions  of 
selenium  cells  have  been  introduced 
since  then  and  used  in  various  experi- 
ments. As  early  as  1880  Perry,  Shel- 
ford-Bidwell  and  others  invented  ap- 
paratus for  transmitting  photographs 
by  the  aid  of  selenium  cells;  while  in 
1890,  Bidwell  demonstrated  to  the  Lon- 
don Physical  Society  the  sensitiveness 
of  selenium  to  light,  using  an  appa- 
ratus containing  a selenium  cell,  a sen- 
sitive relay  and  an  electric  bell. 

A strong  instantaneous  effect  is  ob- 
served at  the  moment  when  light  first 
falls  upon  selenium  and  the  effect  grad- 
ually increases  for  some  time  if  the  ex- 
posure to  light  is  continued. 

Professor  W.  S.  Adams  found  that 
the  exposure  of  a plate  of  selenium  to 
the  light  of  an  ordinary  wax  taper  at  a 
distance  of  20  centimeters  diminished 
its  resistance  by  about  one-eighth. 
Selenium  is  a very  poor  conductor  of 
electricity,  its  resistance  being  more 
than  a thousand  million  times  that  of 


Among  the  first  who  tried  to  put  this 
remarkable  property  possessed  by  sel- 
enium into  practical  use  was  Werner 
Siemens.  In  1875  he  devised  a selen- 
ium cell  consisting  of  two  platinum 
wires,  wound  in  the  form  of  flat  spirals ; 
the  selenium  being  formed  into  narrow 
strips  between  these.  In  constructing 
a photometer,  Siemens  successfully  ob- 
tained selenium  cells  with  a sensitive- 
ness up  to  15  to  1 ; that  is  to  say,  the 
electrical  resistance  of  his  selenium 
cell  decreased  in  the  ratio  of  15  to  1 
when  taken  from  the  dark  and  placed 
in  the  sunlight. 

In  1879,  Graham  Bell  and  Sumner 
Tainter  engaged  in  carrying  out  a num- 
ber of  highly  interesting  experiments 
with  an  apparatus  which  they  called 
the  “photophone.”  They  made  the  sel- 
enium cells  by  placing  small  round 
discs  of  metal  one  on  top  of  the  other, 
inserting  thin  and  smaller  discs  of  mica 
between  these  and  filling  the  remaining 
space  between  the  metal  discs  with  sel- 


iron. 

The  most  striking  effects  are  ob- 
tained by  constructing  a selenium  cell 
on  the  following  plan.  A strip  of  mica 
or  some  other  substance  of  high  insu- 
lating power  is  notched  at  both  edges, 
and  a copper  wire  is  wound  around  it, 
leaving  alternate  notches  vacant.  Its 
ends  are  secured;  one  being  left  dead 
and  the  other  attached  to  a binding- 
post.  A second  wire  is  then  wound  in 
the  intervening  notches  and  similarly 
fastened.  This  second  wire  must  not 
touch  the  first,  but  should  be  very  close 
to  it.  The  face  of  the  plate  is  then 
thinly  covered  with  selenium,  which 
must  be  melted  on  and  allowed  to  cool 
slowly,  being  carefully  annealed  so  as 
to  assume  the  crystalline  physical  for- 
mation. This  selenium  thus  affords  the 
only  medium  of  electrical  communica- 
tion between  the  two  wires.  If  the  two 


terminal  binding-screws  are  connected 
to  a battery  and  a high-resistance  mir- 


ror-galvanometer, the  exposure  of  the 
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When  You  Have  Jhings  to  Fasten 
to  Brick,  Stone  or  Concrete- 


ol^o. 


TRADE  MARK  REG  U S PAT  OFF 


The  Perfect  Fastener 

The  illustrations  on  either  side  of  this  an- 
nouncement show  ordinary  Bolts  and 
Screws  fitted  into  U.  S.  EXPANSION 
SHIELDS.  The  center  cuts  at  top  and 
bottom  show  U.  S.  Shields  as  they  are  in- 
serted in  Walls  of  Brick,  Stone,  Concrete 
or  Other  Masonry.  When  the  bolt  or 
screw  is  turned  into  the  Shield  a positive 
inside  lateral  expansion  occurs  and  the 
fastening  is  there  to  stay. 

II.  $.  Expansion  Skidds  are  Adjustable ! 

The  Wedge-Nut  principle  characterizes  all 
U.  S.  Expansion  Shields  which  permit  of 
the  Expansion  being  increased  and  fasten- 
ings “taken  up”  or  retightened  after  heavy 
vibration  or  excessive  strain  may  have 
worked  them  loose.  This  is  not  possible 
with  other  and  NON-ADJUSTABLE 
types  of  Expansion  Shields. 

Made  in  All  Sizes— Ta  Meet  All  Requirements 

U.  S.  EXPANSION  SHIELDS  are  made 
in  a wide  range  of  styles  and  sizes  to 
meet  the  varying  requirements  of  all  those 
having  fastenings  or  attactanents  to  make 
to  Brick,  Stone,  Concrete  or  Masonry. 

Tall  Us  Year  Reqeiremeets— We’ll  Seed  Samples 

U.S.  Expansion  Bolt  Co. 

Hudson  Tormlnal  Bids.,  NEW  YORK 
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face  of  the  cell  to  various  degrees  of 
light  will  indicate  strongly  marked  ef- 
fects on  the  galvanometer.  If  a disc 
of  cardboard  is  cut  away  in  sectors  and 
rapidly  rotated  between  the  face  of  the 
cell  and  the  sunlight  or  any  other 
strong  light  in  such  a manner  that  the 
cell  is  alternately  in  light  and  shadow 
as  the  sectors  pass,  the  fluctuations  of 
current  thus  produced  can  be  detected 
by  means  of  a telephone,  which  will 
give  a very  audible  hum.  This  is  a 
very  severe  test  of  the  quickness  of  the 
action,  for  a thermo-pile  gives  no  sound 
under  the  same  conditions.  This  com- 
bination of  a selenium  cell  with  a tele- 
phone is  called  a “photophone,”  and 
with  a modified  form  of  it,  articulate 
sounds  have  been  transmitted  to  a con- 
siderable distance  by  light  rays.  The 
invention  is  due  to  Professor  Graham 
Bell,  the  inventor  of  the  telephone,  and 
the  form  of  cell  above  described  was 
introduced  by  Mr.  Shelford  Bidwell. 

In  the  photophone,  articulate  speech 
can  be  transmitted  to  a considerable 
distance  by  the  simple  agency  of  a 
beam  of  light.  Its  performance  de- 
pends not  only  upon  the  action  of  light 
on  crystallized  selenium,  but  also  on 
the  fact  that  a thin  plate  of  glass  be- 
comes alternately  convex  and  concave 
when  sound  waves  fall  upon  it. 

A plate  of  microscope  glass  that  is 
silvered  in  front  is  fitted  into  a mouth- 
piece like  that  of  a telephone,  the  sil- 
vered face  facing  outwards  and  con- 
stituting the  transmitter. 

A powerful  beam  of  solar  or  electric 
light  is  directed  by  a large  mirror  on 
the  transmitter  and  is  reflected  in  par- 
allel rays  by  means  of  a suitable  lens. 
The  rays  then  fall  upon  a parabolic 
mirror  at  the  receiving  end  and  are  con- 
verged or  focused  on  a selenium  cell 
which  is  connected  in  circuit  with  a 
battery  and  telephone. 

When  the  parallel  beam  of  light  is 
concentrated  on  the  selenium  cell,  the 
latter  will  have  a definite  resistance  and 
no  sound  will  be  heard  in  the  tele- 
phone. But  if  the  transmitter  is  spoken 
into,  the  microscope  glass  vibrates, 
changes  its  curvature  and  so  causes  the 
beam,  which  falls  on  the  parabolic  mir- 
ror, to  be  alternately  diverging  and 
converging.  The  result  is  that  the 
quantity  of  light  falling  on  the  selenium 
( Continued  on  page  204) 
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member  to  nw  tbe  file  to  tbe  enpport  and  tbe  gel*  »be  Intake  pip.  of  tbe  mglne.  and  maana  whereby  tbe 
plate  lo  tbe  tile.  raped t;  of  tbe  aald  connection  la  caoacd  to  vary  Iprernel; 

~ aa  tbe  speed  of  tbe  motor. 

1.082.243.  MIXING  DEVICB  Willum  GkXTkT  Buie 

toh.  New  Tort.  N T Filed  Me;  8.  1011  Serial  No.  1.041.M2-  MILK-CAN  FILLER  Cwab iu  Aitidi  Fat 
«3B,M1.  (CL  31—82. 1 tti.*.  Villa  Ridge.  Mo  Filed  Aug  IT.  1012.  Serial 

No  TIB.B8T  <C1.  220—12.) 


A locomotlre  tender  baring  a coal  pit  provided  with  an 
opening  to  permit  a ocean  to  tbe  coal  and  alao  baring  an 
uninterrupted  water  compartment  at  tbe  rear  of  tbe  coal 
pit.  a fuel- mo  ring  member  haring  Ita  lower  rod  plrotall; 
mounted  in  tbe  coal  pit  at  tbe  bottom  of  tbe  Utter  and 
norm  all;  retting  a gal  oat  tbe  entire  rear  wall  of  tbe  pIL 
alined  bracket#  mounted  on  the  top  of  reepoctlr*  aidea  of  S 

tbe  tender  between  tbe  front  and  rear  limits  of  tbe  coal 

pit.  an  or *r bead  abaft  journaled  in  aald  bracket*,  a con-  — 

u action  luring  one  end  eecured  to  tbe  abaft  and  Ita  other  1 la  a mixing  dtrlce  or  tbe  like,  tbe  combination  of  a 
end  to  tbe  upper  free  end  of  tbe  member  whereby  tbe  rote  Axed  motor,  a movable  mixer,  a pair  of  parallel  lever* 
Uoe  of  tbe  abaft  In  one  direction  will  more  tbe  upper  end  for  aald  mixer  adapted  to  guide  the  name  in  a subetan- 
of  tbe  member  toward  the  forward  end  of  the  coal  pit.  (tall;  rertkal  direction,  and  tnrana  for  tranamlttlng  mo 
..  tloa  from  tb*  motor  to  tbe  mixer 

1 .000,(130.  CAN-OPENER  Ggoaci  W . Jouioa.  Oak-  ,o80.6S«  CENTRIFUGAL  PCMP  William  K.  Rica- 
laod.  Cal.  Filed  Oct.  3L  1212.  Serial  No.  T.0,474.  Leavenworth.  Rasa.  Filed  Apr  22.  1012. 

(Cl.  30—3  1 Serial  No  7W>n8.  (CL  103— 43  .) 
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1.  Tbe  implored  milk  can  fillet,  comprising  a rockable 
filling  apout  pivotally  mounted.' float*  adapted  to  rort 
••Id  apout  during  tbr  operation  of  filling  milk  can*.  Boat 
ateme  telescopically  adjuetable  In  length  and  connecting 
aald  fioata  10  aald  rockable  filling  *pout.  a guard  at  tbe 
<-nd  of  aald  *p»  ut.  mraoa  for  aecurlag  aald  guard  to  one 
of  aald  flovt-atrma.  a cylindrical  weight -container  con 
n.ctud  to  tbe  under  aide  of  aald  rockable  apout  and  ex 
tending  longitudinally  thereof  10  a point  adjacent  tbe 
end*  of  teld  apout,  and  a autteble  moeable  weight  within 
aald  welrbt  - on talner 

1,0*1.387.  TURBINE  RTRTEM  * altos  Kiteta  Bar 
Ite.  Germany,  assignor  to  Osdefel  Electric  Company,  a 
Corporation  of  New  Tort.  ‘ Filed  Jan.  U.  >900  Bertal1 

No  172,042.  (Cl  131— #4.1 


I In  a can  opener,  the  combination  with  a frame  pro- 
vided with  a pair  of  spaced  vertically  extending  arm*,  a 
movable  can  support  carried  by  aald  frame  and  provided 
with  can  seats  of  different  diameters  for  tbe  r*«eptloo  of 
tbe  cans  to  be  opened,  a turret  bend  rotatably  carried  be- 
tween tbe  upper  endq,  of  aald  anna,  circular  rutting 
knives  of  different  diameter*  secured  to  aald  bead  and 
adapted  for  aevrrlng  tbe  bead  from  a cao  adjacent  its  pe- 
ripheral edge,  mean*  for  retaining  one  of  said  knives  In 
operative  position  to  the  ran  bead  to  be  severed,  and  an 
operating  lever  for  moving  aald  can  support  toward  and 
from  said  turret  brad  to  force  tbe  cutting  knife  carried 
I>y  tbe  turret  brad  Into  tbe  can  adjacent  Ita  peripheral 
edges  and  completely  sever  the  same  from  Ita  txMj. 
1.0*1,471.  KET  DCPLICATINa  MACHINE.  H*mst 
Trckk*.  Philadelphia,  Pa  . assignor  of  one-half  to  Philip 
Kovaky.  Philadelphia,  Pa.  Filed  Oct  20.  1012.  Serial 
No,  728.390.  (Cl.  00— 13  2.) 


1.  In  a centrifugal  machine,  the  combination  with  a 
rotor  adapted  to  subject  fluid  to  pressure  due  to  centrif- 
ugal fores,  of  a plurality  of  btedaa  la  position  te  detlvar 
fluid  Into  the  eye  of  aald  rotor  and  revolve  therewith, 
aald  blades  being  tec  lined  toward  ihw  rotor  lo  a direction 
opposite  to  tbe  direction  of  rotation,  and  having  a cal- 
culated translator;  displacement  approximately  twice  the 
rated  volume  designed  to  pass  (he  screw 
1 ,082.133  BOAT  KyllLlBHATOR  Fas  SB  Olucm  navies 
Mlneols.  N.  T.  Filed  July  20.  1013.  Bertel  No,  701,863 
<CI  114—124  ) 


1.  In  s device 
tracer  and  cutter 
alldlagly  pivoted 
by  aald  mean*,  a 


II.  la  combination,  a main  turbine,  auxiliary  turbines,  1 
a conduit  supplying  motive  fluid  to  tbe  mala  turbine,  a 
module  means  supplying  motive  Bold  to  tbe  Auxiliary  tar  I 
hlnsa  la  series  and  conveying  tbe  etbauat  therefrom  late  J 
the  mala  Turbine  at  aa  Intermedia  te  pressure  region,  and 
a regulator  for  one  of  aald  Auxiliary  turbines  which 
changes  tbe  pressure  difference  to  which  another  of  aald 
■ axillary  turbine*  te  subjected 

1 ,082,41  S.  AUTOMOBILE- FENDER  JCLICS  Drosmc 
HUT.  Camden.  B.  C . assignor  of  00- fourth  to  Lsguel 
A.  Wlttkowaky.  Camden.  B C Filed  Brpt.  10.  1012. 
Bertel  No  780,003.  (Cl  100—204.) 


of  tbe  character  described,  ■ standard,  a suspended 
thereon,  key  sod  key-blank  bolding  mean*  pair  of  rl 
Id  (be  standard,  a guide  member  carried  ibara.  and 
forked  lever  eliding!;  engaged  therewith,  equilibrate 
d w*tL  mid  Irvrr  item  or  t 


1.  Tbe  combination  with  a boat,  of  a pair  of  yokea  ad- 
justably secured  to  tb*  gunwales  thereof,  an  equlllbrutor 
flexibly  supported  by  tbe  yoke*,  and  mesas  for  raising  or 
lowering  tbe  equUlbrator. 

2 Tbe  combination  with  a boat,  of  a pair  of  yokea.  bars 
pi  so  tally -supported  by  tbe  yokes,  an  squillbrator  flexibly- 
suspended  from  the  bur*,  a link  connecting  (be  bar*  a 
paly  of  chains,  one  of  wblcb  U connected  to  each  of  tbe 


1 Tb*  combination  with  an  axle. 


>,  one  of  which  la  connected  to  each  of  tb*  thereto,  a fender  pivotally  « 
in*  for  shortening  either  chain  to  cause  tbr  wheel  connected  to  the  fete 
> be  brought  Into  Juxtaposition  either  to  tb*  with  tbe  p*f  wheel  for  tl 
ow  portico  of  the  keel  of  the  boat  fender. 


of  a frame  eoanected 
to  tbe  frame,  a gear 
a ruck  bar  mrahteg 
me  of  ood listing  the 
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1,091,160.  MULTIPLE- FUSS  DETICK.  OcoMI  8 
luovn  ud  Wiixiam  H.  Fudb,  CkftUad.  Ohio. 
YUrd  Doc.  30,  1813.  Bartel  Ha  73LJS0.  (CL  178—378.) 


■Mdtng  contact.  trip  krtn  pi  voted  te  the  opposite  uo 
of  Mid  body  mod  staggered  retetloely  to  ooo  uttkw  ul 
«uh  kiitai  om  end  ooo  sorted  to  tho  dm  cod  of  mo  of 
Mid  ftmtele  oleomata.  ud  tbc  opposite  cod  dlopoood  lo  tho 
poth  of  MTMWl  or  oold  oootert  whereby  tho  NMhle  ate- 
teooto  mi  ho  pteood  to  drcolt  ooccooetvaty  00  tho  no 


1,000,943.  ELECTRIC  8 WITCH.  Otto  M.  KjMOLOCE, 
Sooth  flood,  lad.  Sited  JviT  IL  1813L  flortol  Ho. 
708,747.  (CL  178— SSI.) 


L la  u dot  trie  Nrnace  te  coMfataattan  with  tho 
m niil  n Oh— hoc,  oloctrodM  (or  aopplylag  u electric  cop 
root  to  tho  chars*  wtthte  tho  nld  nscltteg  chaaitor.  a <*»- 

iTirlrtr  eh arranged  ootatdc  the  foraace.  and  a 

atedla far  wadaettef  pm.  crolcod  Sorted  tho  ro- 

dortteo  oT  tho  ON.  to  tho  ooodeaolad  ehamhor.  la  wteeb 
the  ombSmmMo  (Mi  arc  separated  from  thh  aoa  candoaa- 
,Ho  pM  owing  to  (ho  dttcroaco  la  tholr  apedBc  weights, 
aad  lowteiarttnf  aawcoadcoMMo  gaate  fro®  tho  eoadoo* 
teg  chanhM  to  tho  faros®* 

UA1.86A  ATTACHE ENT  PLOO.  ajlbmt  M.  Baaouar. 
te  Mid  (teetoatteccorm*  Nr  prodacte«  a afcaaL  I Ka*0mn.  Ohte.  Flted  Mar.  18. 1813.  AmU)  Ho.  784.117. 


omit,  itepka  m sited  a«  7.  Isis. 

713,887.  (CL  SIS— SC) 


tag  Mid  aad  members.  **--*‘-8  paste  carried  by  Mid  cod 
members  raopoctlrety.  awtnltte  rode  cenr.ee tted  tho  cod 


1.  Aa  attachment  pteg.  tactodted  a body  °r 
. . orhtalar  porcteo  prodded  with  oppositely  d* 

—her  carried  b,  th. 
bsdr  and  hsdad  two  oppositely  disposed  tecdoos.  s spring 
wtthte  tho  oocket  mad  holdted  the  tree  endo  of  tbe  »«-t|<>ni 
oxbmded^aad  two  Hager  Worts  connected  ooe  to  *be  trr 
£3  at  sort  sertloo  sod  slldsbly  moooted  ta  tho 
(or  coils polag  the  aecttana,  mM  block*  being  extended  by 
the  section*  she#  released. 


carried  hy  tho  sleeves  respectively,  each  of  mM  Anger*  bo- 
teg  U -aha pod  aad  hrttog  Its  outer  arm  Mteodteg  ao8 
■tea dally  peraBaf  to  the  adjacent  c*U  aad  eagagteg  th# 
exposed  porttea  of  the  lattor  throagboot  the  eras  tor  por- 
tteo  or  tho  extoot  s(  Odd  ora  sad  horiagTte  tedo  edges 
1 I 1 im  far  olirtrlrot  laorhteM  him  Of  af  ITOP  teteteo  te  eogagomeat  with  tho  walls  termed  hy  tho  adjacent 
ttooa  sad  plates  of  copper  tetoroporaad  hotwooa  said  Ires  removed  porttea  o(  tho  tenia t loo % 

laminations.  aad  a wladteg oa Mid  core,  aald  eoppor  pteteo  ,n„ 

projecting  beyond  tho  extorter  oorfBoo  of  tho  core  aad  Ita  I *81. MB.  BLECTRIC  mmnUTIOM  STSTHM.  Iwa 
wiadlag#  00  00  to  form  aalteot  ■sagos  adapted  to  dtetepoto  * Joan.  Haam  C^.l^  Mod  Mar.  18  IMS.  . Serial 
Mot.  No.  784,81a.  (CL  171 — SIB.) 


■Qt  nostril/,  tho  teuhMm  of  tho  oodo  StepNOd  beoosth  Motions  «M  released, 

respective  rods  being  rtteoeod  to  expom  tho  wire,  oleeveo 

■ndobly  moon  ted  os  each  of  Mid  redo,  contact  Anger*  1.081.3*8.  SELECTOR  MECHANISM.  Eowasa  B.  CasPT 


aad  Ahoo  P.  Drxow.  Now  York.  N.  T..  oaotgaora  to 
Wootera  Electric  Company.  Chicago.  111.,  a Corporation 
at  tUlaote  Filed  Jan.  11.  1808.  Serial  Ne.  410.330. 
(CL  178—37  8.) 


THERMOPILE.  William  V.  CooumftL 


roahtegtaw  XL  C.  Sited  Oct.  38.  181A.  Bartel 
(Defeat ad  ho  tho  pal*"  * “ 


ihUa.)  (CL  171—73.) 


1.  la  aa  electric  dtetrlhottea  system,  the  « 
with  a tenanting  aatt  tomprietag  a dynamo  al 
chine  aad  prime  mover,  aad  dtetiOadag  mates, 
ago  battery,  a relay  /or  coaaecdng  the  am 
aaao  electric  machine  for  tho  parpeao  of  monte 
as  a motor  for  stardag  paapoam.  and  a connect!* 
Uo  relay  sod  a dtetHNttog  mate  for  tho  port 

orroagod  behind  aald  aportaro.  STORAOB  BATTERY.  Auoowp  I 

3.  to  a thermal  gaaorator.  a ptaraBty  of  iiiMnoa.  wIim  , fittMotrr.  sad  Jooara  Braacormn.  Now  1 
of  dloatmOar  motalo  jotaod  ha  said  istdrm,  a plafrt^  aategnofa  to  O00M  Storage  Battery  Company, 

of  ondo.  of  Medlar  wires  heteg  joined  aaar  tho  on*  of  aach  tteo  of  New  York.  Filed  Aag.  SB.  1813. 

motel  aad  supporting^ moans  A*r  Mtd  wtroo.  717.433.  (CL  S84— 83.) 

1*81*63.  MAQNHTIC  CHUCK.  Earn  C Pattoo, 

Providence,  K.  L,  aaatgaor  te  D A W Fom  Cempaay, 

Providence,  R.  L.  a Corpora tteo  of  Shade  IMAad.  FUod 
Apr.  38.  1811.  Bertel  No.  888^83.  (CL  80—88.) 


L la  a selector  switch  eootrolllag  drviea.  tho  oomhtan- 
ttea  with  a plurality  of  rotetleoly  adjustable  matnUar 
■on tiara,  at  a part  havtnf  relative  movmaoat  with  reotpoot 
te  aald  controller  whore,  and  atop  mobs  brought  latn 
aetteo  hy  the  mechanical  eoAperatloa  of  cald  ralattoaty- 
movahio  part  with  aald  controller  where  Jointly.  accord - 


1.081.414.  ELECTRIC  HKATTNQ  ELEMENT.  Alonso 
A.  Tuan.  New  Britain.  Coon  , aaalgaor  to  London. 
Ftary  A Clark.  Now  Britain.*  COem.  a Corporatlen  of 
CoaaecdeaL  Piled  May  *.  MlS-  Bartel  No.  788.818 
(CL  *18-71.)  i 


1.  The  combination  with  a storage  battery  Jar.  battery 
pteteo  aad  tonainola  extending  ap  therefrom,  of  a rtgM 
bar  oxtandteg  aeroeo  tho  tap  of  the  Jar  aad  piwetdod  wtu 
1 la  a magnetic  chock,  tho  comhtaatten  of  a magnetite  openings  Nr  roretvtag  tho  terminate  tea  the  ptataa, 
lag  coll  and  a core  Nr  the  na*.  oa#  aad  of  Which  te  pro-  mean,  for  detachably  Mwotag  the  bar  N the  MmIo. 
vided  wltt  o plurality  of  pole  -mrojectteho  the  turn  of  and  - doteehoUo  ettng  ortMdlng  from  the  ends  *f  ^V^ot 
which  am  arranged  parallel  with  each  otter  aad  ttaate  aroaad  boaaath  tho  jaf.  wharohy  tte'platoa  May  ha  Itftotf 
veroaty  of  sad  at  acota  aagtea  with  th#  loa«oM  BbmiIm  eat  of  tho  jar  or  tho  whole  jar  Bftod.  dwendNg  opoa 

whottM  the  mm  te  aoowod  N the  ctom  bar. 
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is.  Book  “How  to  Obtain 
and  “What  to  Invent” 
end  rough  sketch  for  free 
patentability.  Patents  ad- 
sale  at  our  expense  In  Man- 
Journals. 

i CHANDLEE,  Patent  Atty’* 
1006  F.  St,  Washington.  D.  C. 

DO  YOU  WANT  TO  KNOW 


LEARN  HOW  A PATENT  MAY 
BE  MADE  VALUABLE 

Send  for  Thia  ( WHAT  YOU  SHOULD  KNOW 
FREE  ROOK  J WHAT  TO  INVENT 
V.  7TUK  1 WHAT  NOT  TO  INVENT 
which  toll*  yon  ( HOW  TO  SELL  YOUR  PATENT 

CfflM  at  MtTMl  ftUita  and  r*p.rt  la  tnry  mm  wlth.it  ikun 

H.  L.  WOODWARD,  BOO  G St.,  Washington,  D.  C. 


WALTON  HARRISON 


ELECTRICITYI 


MIATT  p,««m 
PATENTS 
1868-1913 


PATENTS 

Our  free  booklets  toll  how,  what  to  invent,  How 
T o Choosb  An  Attorney,  and  save  you  money. 

Prosperous  clients  in  all  statos.  Bast  Bank 
and  other  references.  WRITE  TODAY 

D SWIFT  Ar  PH  3,5  SEVENTH  ST.. 

• o vr  ir  1 at  LU.,  Washington,  d.  c. 


25  yean  practical  experience 
in  inventing  maklnc.  pat- 
enting and  selling  electrical 
and  mechanical  devices. 

II  C.  THOMSON 
206  tuton  Rldr  . Rocton.  MaM. 

ExclualYe  Washington  Rep. 


MONEY 

for  you  if  you  enly  start  right  All  yen  require 
is  ene  good  Idea  and  ysur  fortune  is  made. 

Let  us  aid  yeu  in  developing  your  idea#  and 
put  them  in  good  commercial  shape. 

We  can  do  the  same  for  you  that  we  have  dene 
for  others.  We  know  how  thing*  must  he  made 
to  have  a market  value. 

With  our  staff  of  trained  engineers  and  me- 
chanics we  are  able  to  design  anything  no  matter 
how  small  or  how  large;  how  simple  or  how  in- 
tricate the  article  may  be  we  can  handle  it,  and 
save  yeu  money. 

Don’t  waste  your  money  on  expensive  patents 
before  you  have  your  invention  perfected,  you 
may  have  the  same  expense  over  again. 

Our  receipt  for  your  idea  is  safer  and  a better 
protection  to  you  than  anyone  else  can  give  yeu. 

What  Means  Have  You  to  Get  In  Con- 
tact with  the  Right  People T 

We  are  right  in  the  center  of  all  business  and 
it  will  be  to  your  interest  to  consult  us. 

We  Manufacture  In  Any  Quantity 

and  make  parts  by  the  piece  of  every  conceivable 
material  with  greatest  accuracy. 

GEARS  of  all  descriptions. 

Differential  and  straight  magnet  winding,  etc. 
FREE — We  will  give  you  advice  on  all  tech- 
nical questions  direct  if  yon  enclose  a Sc  stamp 
for  postage. 

MULLER  & IABLONSKY 

Bank  and  Blaackar  St.  Naw  York 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics." 
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Tecbucally  Trained  Men  Needed 
In  Business  Departments 

Men  like  yourself  who,  owing  to  your 
mechanical  and  technical  training,  are 
badly  needed  to  cell  either  by  Adver- 
tlslaf  or  personal  Saleamnaaliip. 
Why^— because  you  can  give  a more  thor- 
ough explanation  of  the  mechanical  de- 
tails of  electrical  mechanical  devices — 
machines,  motors,  etc. 

Now,  since  you  have  this  great  advan- 
tage, of  knowing  the  mechanical  details — 
learn  how  to  “commercialize  your  knowl- 
edge; Study  Advertising  or  Salesmanship. 

Within  a few  months  after  you  enroll 
with  this  University,  you  will  be  readv, 
thoroughly  capable  of  taking  any  of  the 
numerous  positions  in  the  Business  De- 
partment of  the  large  number  of  concerns 
seeking  ‘Technically  Men  Commercially 
Trained**  to  either  take  charge  of  the  Ad- 
vertising Departments,  Assist  or  become 
Sales  Correspondent,  Copy  Writer,  Sales- 
man. Traveling  Business  Promoter,  etc. 

The  field  is  new,  large  and  succeedingly 
profitable. 

SEND  FOR  BOOKLET  TODAY 
explaining  either  our  course  in 
Advertising or  Salesmanship 

North  Amrriran  Knittrrottg 

332  Peoples  Gas  Building,  Chicago 


L 


{Chicago  College  of  Advertising. 
Chicago  College  of  Salesmanship. 
National  Traffic  College. 


LI 

i 


CIVIL  SERVICE 

position*  are  ssry  dsslmMs.  flood  salary.  abort  hoar*,  ooiy  work, 
plsnssnt  sarroandinr*.  life  positions,  steady  work,  thirty  day* 
cation  and  thirty  days  tick  loavo  annually  with  pay.  46.20)  ap- 
pointment* made  laet  yaar.  Ho  political  poll  needed.  Common 
school  education  sufficient.  Moat  bo  IS  years  or  ovtr.  Fall  Infor- 
mation about  how  to  sosur*  those  petition*  and  question*  need  by 
the  Civil  Service  Commission  fro*. 


COLUMBIAN  CORRESPONDENCE  COLLEGE,  WASHINGTON,  0.  C 


FREE  BOOK  ON  MOTORIN 

.siww.nvTrACHiNa  Explains  how  ws  can  start  TOD  In  ths 

■ f \BV MAIL.  Auto  Business  as  Repairman.  Ch suffer ir, 

^ Salesman  or  Auto  Mechanician  with 

I Dyke’s  Nsw  Idea  Wsrklst  Msdtl  Syt- 
I tssi  of  ceacMrz  hr  mall  ami  our  new 

— F ldeo  EwpMywsst  Piss.  Our  sours# 

o ru  MO  NwpMss  all  ifsltlss,  Magastss,  Self- 

Km  BUK^n.lAhilh-MU.  giart,*!  asd  LlshUav  Systsais.  Don't 
miss  It — Seed  for  Booklet  NOW  I 

Dyks*s  School  of  Motorls*  Box  19,  Rso  Bid#.,  St.  Louts,  Mo. 


Obtain  free  booklet  explaining 
how  the  QUINN  WRITTEN  METH- 
OD with  Dr.  Quinn’s  patented  device, 
the  COLOROTONB.  revolution  I zee  the 
teaching  of  music,  ana  saves  three-quarters  of 
the  time,  effort,  and  coat  usually  considered 
nc eessary  to  learn  piano,  organ,  and  singing. 
Discard  old  • fashioned  methods,  and  invest- 
igate this  simple,  yet  scientific  method,  en- 
dorsed by  leading  musicians,  which  teaches  you 
right  In  your  own  homo,  to  play  chords 

sr«rar,.siis.*«air 

ylvsn  away.  « your  nnnm  ranches  oe  soon  sosofb. 


MARCUS  LUCIUS  QUINN 
CONSERVATORY  OP  MUSIC 
NMN.  NarSn  Avn.  SepL  M.  I.  X.  CtUeege.  M. 
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SELENIUM  AND  SELENIUM 
CELLS 


( Continued  from  page  196) 


is  constantly  varying  with  the  words 
spoken  into  the  transmitter. 

In  addition  to  the  type  of  selenium 
cell  previously  described,  a second  type 
of  cylindrical  shape  with  solid  porce- 
lain core  has  been  manufactured  by  a 
Berlin  electrician  who,  by  the  aid  of  his 
cylindrical  cells  and  an  up-to-date  sys- 
tem of  wireless  telephony  by  light, 
succeeded  in  speaking  over  a distance 
of  several  nautical  miles. 

The  above  two  types  of  selenium 
cells  are  manufactured  with  solid  cores, 
and  thus  possess  the  disadvantage  of 
being  exposed  to  the  light  on  one  sur- 
face only  and  the  resulting  loss  of  effi- 
ciency can  only  be  overcome  by  using 
selenium  cells  without  any  core.  The 
manufacture  of  such  cells  involved  con- 
siderable difficulties,  but  a London  elec- 
trician, after  much  experimenting,  suc- 
ceeded in  devising  three  types  of  selen- 
ium cells  which  are  exposed  to  light  on 
both  surfaces. 

The  sensitivity  of  a selenium  cell  is 
thus  increased  fully  75  per  cent.,  and 
the  change  of  resistance  takes  place  to 
the  full  extent  almost  immediately. 
The  cells  are  manufactured  in  flat,  cyl- 
indrical and  conical  forms,  and  do  not 
differ  much  in  sensitiveness.  Each  can 
be  employed  for  ordinary  experiments 
where  the  highest  efficiency  is  required. 
It  is  advisable,  however,  to  choose  the 
most  suitable  form. 


The  flat  selenium  cells,  having  large 
plain  surfaces,  work  most  satisfactorily 
in  diffused  light,  while  the  cylindrical 
and  conical  cells  show  certain  advant- 
ages when  fixed  in  the  focus  of  a con- 
centrating lens  or  a parabolic  mirror. 

The  resistance  of  these  selenium  cells 
ranges  from  2,000  to  60,000  ohms.  They 
vary  in  sensitiveness  from  4:  1 to  15 : 1 ; 
that  is,  the  resistance  of  a good  selen- 
ium cell  decreases  in  the  ratio  of  15  to 

1 when  taken  from  the  dark  and  ex- 
posed to  bright  sunlight.  The  electro- 
motive force  to  be  used  with  these  cells 
varies  for  different  experiments  from 

2 to  60  volts  and  the  current  should  not 
exceed  0.03  amperes.  This  compara- 
tively low  amperage  is  quite  sufficient 
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to  actuate  a sensitive  galvanometer  or  a 
telephone  receiver,  so  that  either  one  can 
be  inserted  directly  in  the  circuit  of  the 
selenium  cell  and  battery.  If  it  is  de- 
sired to  operate  apparatus  requiring  a 
stronger  current,  it  must  be  worked 
through  the  agency  of  a sensitive  re- 
lay. The  selenium  cells  with  plain  sur- 
faces are  manufactured  as  devised  by 
Siemens.  Two  thin  wires  are  formed 
into  flat  spirals,  and  carefully  placed  on 
a small  disc  of  mica.  A thin  sheet  of 
crystalline  selenium  is  placed  on  top, 
and  the  whole  is  put  under  slight  pres- 
sure. This  arrangement  is  heated  to 
about  220  degrees  Centigrade,  when 
the  melting  selenium  slowly  fills  the 
narrow  space  between  the  two  wires. 

After  cooling  the  cell  is  placed  in  a 
paraffin  bath  and  slowly  heated  to 
about  180  or  200  degrees  Centigrade, 
when  the  selenium  again  assumes  its 
“crystalline”  condition.  To  show  its 
sensitiveness  to  light,  the  cell  can  either 
be  inserted  in  a circuit  comprising  a 
battery  and  sensitive  galvanometer,  or 
can  be  put  in  the  circuit  of  a Wheat- 
stone Bridge.  The  resistance  of  these 
cells  varies  between  2,000  to  10,000 
ohms  and  will  drop  in  the  ratio  of  6 : 1 
or  8 : 1 when  the  cell  is  exposed  to 
bright  sunlight.  The  diameter  of  these 
cells  ranges  from  one  inch  to  two  and 
one-half  inches. 

The  “Photo-microphone”  is  an  ap- 
paratus used  for  transmitting  speech  by 
the  aid  of  light.  This  apparatus  consists 
of  a highly  sensitive  selenium  cell,  a 
manometric  capsule  with  acetylene 
burner,  a large  concave  mirror  on  an 
iron  stand  and  an  acetylene  generator. 
The  selenium  cell  is  connected  with  a 
battery  of  nine  dry  cells  and  two  tele- 
phone receivers.  It  faces  the  small 
acetylene  flame  which  is  fed  by  the 
generator.  The  acetylene  gas  flows 
through  the  manometric  capsule  which 
is  provided  with  a large  membrane  of 
mica  and  a speaking  tube.  Speaking 
against  the  membrane  will  result  in 
corresponding  vibrations  of  the  small 
acetylene  flame,  which  will,  therefore, 
continually  alter  its  intensity.  These 
vibrations  of  the  flame  can  be  observed 
in  a rotating  mirror. 

The  selenium  cell  being  thus  illumi- 
nated, it9  electrical  resistance  continu- 
ally alters  and  the  oscillations  of  the 

( Continued  on  page  22 7) 


PATENTS 

If  you  have  an  invention  which  you  wish 
to  patent  you  can  write  fully  and  freely 
to  Munn  & Co.  for  advice  in  regard ' to 
the  best  way  of  obtaining  protection. 
Please  send  sketches  or  a model  of  your 
invention  and  a description  of  the  device, 
explaining  its  operation. 

AU  communications  are  strictly  confiden- 
tial. Our  vast  practice,  extending  over 
a period  of  more  than  sixty  years,  enables 
us  in  many  cases  to  advise  m regard  to 
patentability  without  any  expense  to  the 
client.  Our  Hand-Book  on  Patents  is 
sent  free  on  request.  This  explains  our 
methods,  terms,  etc.,  in  regard  to  Patents, 
Trade  Marks,  Foreign  Patents,  etc. 

All  patents  m cured  through  u«  are  dcacrihed  without 
coet  to  the  patentee  in  the  SCIENTIFIC  AMERICAN. 

MUNN  & COMPANY 

SOLI  CITORS  OF  PATENTS 

351  BROADWAY.  NEW  YORK 
mi  62S  F STREET.  WASHINGTON.  D.  C. 


INVENTORS 

There  is  always  a demand  for 
YOUR  good  INVENTIONS. 

Consult  me  before  you  apply  for 
Patents  in  this  or  any  other  Country. 

Your  invention  will  receive  my 
personal  attention. 

YOU  are  entitled  to  the  best  sendee 
and  the  strongest  claims,  why  not  get 
both? 

Send  me  sketch  or  model  of  your 
invention  and  I will  advise  you  with- 
out charge  as  to  its  Patentability, 
Practicability,  and  possible  commer- 
cial value. 

Write  fer  CARO  which  wifl  ratitle 
Yeu  te  advice  Iqr  nal  FREE 

ARTHUR  PHKLPS-MARR 

Solicitor  of  Patonto  and  Eloctrlcal 
Enginoor 

106-1 10  Fulton  St.,  New  York 


When  writing,  please  mention  “M.  E.  and  M.” 
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Book  Reviews 


Any  book  reviewed  in  these  columns  may  be  secured  through 
our  Book  Department. 


INSTRUCTIONS  IN  PRINTING 

A course  in  modern  printing  has  recently 
been  published  under  the  title  of  “Practical 
Typography”  in  which  many  features  serve 
to  highly  recommend  the  work  for  use  in 
schools. 

“Practical  Typography”*  is  published  in  the 
form  of  a loose-leaf  book  with  a durable 
paper  cover.  The  various  sheets  may  be  re- 
moved for  the  further  convenience  of  the 
student  in  practicing  the  exercises.  The  con- 
tents are  arranged  in  the  form  of  instructions 
and  also  as  “copy”  for  exercises,  so  that  the 
student  can  set  up  the  type  and  at  the  same 
time  be  taught  certain  information  pertaining 
to  the  subject  of  which  the  exercise  is  an 
example. 

The  book  covers  the  subject  of  printing 
thoroughly,  beginning  with  a treatise  on  cor- 
rect spacing  and  finishing  with  the  making  up 
of  a book.  The  author's  long  experience,  not 
only  as  a practical  printer  but  also  as  a 
teacher  of  printing,  is  strongly  in  evidence 
throughout  the  work.  All  the  instructions 
represent  the  highest  standards  of  modern 
printing,  and  will  enable  the  student  to  be- 
come an  expert  compositor  capable  of 
handling  the  most  difficult  composition. 

Although  the  work  is,  of  course,  primarily 
intended  for  the  apprentice  in  printing,  it 
contains  a mass  of  information  that  should 
be  invaluable  to  many  skilled  printers.  The 
suggestions  on  improved  typographical  ar- 
rangements; the  tables  relating  to  the  number 
of  ems  contained  in  a pound  of  type,  standard 
book  sizes,  sizes  of  flat  writing  paper,  stand- 
ard sizes  of  ruled  paper,  standard  envelope 
sizes,  number  of  words  to  an  inch,  number 
of  leads  to  a pound,  standard  book  measure- 
ments, sizes  and  weights  of  paper,  standard 
sizes  of  cut  boards,  and  amount  of  paper  re- 
quired for  a job;  as  well  as  many  other  sim- 
ilar features  will  appeal  to  even  the  master 
printer,  advertising  man,  book  publisher  and 
anyone  else  interested  in  modern  printing. 

* Practical  Typography,  by  Geo.  E.  McClellan. 
Published  by  The  Manual  Arts  Press,  Peoria,  111. 
Contains  63  exercises  and  the  necessary  instructions. 
Durable  paper  cover.  Price,  $1.50. 


WIRELESS  TELEGRAPHY 

One  of  the  most  recent  additions  to  the 
Cambridge  Manuals  of  Science  and  Litera- 
ture is  a short  work  on  wireless  telegraphy, 
prepared  by  Mr.  C.  L.  Fortescue,  M.  A.,  Pro- 
fessor of  Physics,  Royal  Naval  College, 
Greenwich,  England. 

This  book,  “Wireless  Telegraphy,”*  has 
been  written  by  the  author  with  the  view  of 
explaining  in  as  simple  a manner  as  possible 
the  workings  of  a modern  wireless  station,  as 
well  as  the  principles  involved  in  this  mar- 
velous system  of  communication.  Although 


the  subject  of  wireless  telegraphy  is  neces- 
sarily a highly  technical  one,  the  author  has 
made  the  explanations  simple  enough  for  any 
reader  possessing  only  a general  scientific 
knowledge  to  thoroughly  understand  them. 
No  attempt  is  made  to  delve  deep  into  the 
subject;  the  book  being  intended  solely  for 
the  layman. 

The  first  few  chapters  are  devoted  to  ex- 
planations of  the  phenomena  involved  in  wire- 
less transmission  and  reception,  and  as  far  as 
possible  the  author  has  given  most  excellent 
mechanical  analogies.  Two  chapters  are  de- 
voted to  the  application  of  the  principles  in 
actual  wireless  communication.  The  balance 
of  the  book  describes  the  uses  of  wireless 
telegraphy  on  board  ships,  the  use  of  wire- 
less telegraphy  between  fixed  stations  over 
land  and  sea,  the  employment  of  this  means 
of  communication  for  naval  and  military  pur- 
poses, and,  lastly,  a short  treatise  on  wireless 
telephony. 

This  work  is  highly  recommended  to  the 
beginner  or  anyone  desiring  a general  knowl- 
edge of  wireless  telegraphy,  and  is  a worthy 
addition  indeed  to  the  Cambridge  Manuals  of 
Science  and  Literature. 

* Wireless  Telegraphy,  by  C.  L.  Fortescue.  M.A. 
Published  by  the  Cambridge  University  Press,  Lon- 
don. For  sale  by  G.  P.  Putnam’s  Sons,  New  York 
City.  Contains  148  pages  and  20  illustrations.  Cloth 
bound.  Price,  $0.40. 


PATENTS  AND  TRADE  MARKS 

Inventors,  investors  and  manufacturers,  in- 
terested in  the  development  of  new  ideas  will 
welcome  the  work  of  Mr.  Henry  C.  Thomson 
entitled  “Patents,  Trade-Marks  and  Design 
Patents”  in  which  authentic  information  re- 
garding these  subjects  is  given  in  simple  and 
readily  understood  language.  The  author’s 
experience  as  a patent  attorney  and  general 
patent  expert  has  eminently  qualified  him  to 
prepare  such  a work  in  a compact  form. 

“Patents,  Trade-Marks  and  Design  Pat- 
ents”* covers  all  the  phases  involved  in  the 
developing  of  new  ideas.  It  informs  the 
reader  on  the  judicial  aspects  of  patented  in- 
ventions, the  financing  of  patent  enterprises, 
and  every  other  topic  connected  with  the 
patenting  of  an  invention  and  the  litigation 
which  may  ensue  in  the  struggle  that  follows 
for  commercial  supremacy.  The  author  dis- 
cusses claims  and  disclaimers,  infringement 
and  injunctions,  copyrights,  prints  and  labels, 
and  damages  and  profits.  In  each  case  the 
discussion  is  enhanced  by  the  quoting  of  the 
important  points  that  have  been  brought  up 
in  court  cases.  In  order  to  make  the  work 
more  intelligible,  the  author  has  arranged  it  in 
question  and  answer  form  throughout,  and 
has  avoided  the  use  of  any  confusing  legal 
expressions. 
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A Great  Technical  Library 

In  Simple  Language 

Out  of  a world-wide  experience  in  teaching  the  engineering  trades  and 
professions  by  correspondence  the  International  Correspondence  Schools  have 
perfected  the  greatest  system  of  textbooks  in  existence.  More  than  $2,000,000 
has  been  expended  in  their  preparation  and  $100,000  is  spent  annually  to 
keep  them  up  to  date. 

Prompted  by  many  requests  for  these  textbooks  without  the  correspondence 
instruction  the  publishers  have  issued  a special  edition  from  which  the  very 
elementary  subjects  and  examination  questions  have  been  omitted.  These 
volumes  are  now  being  offered  for  sale  to  the  general  public  in  lots  of  five  or 
more  on  easy  monthly  payments. 

Choose  the  Books  Yon  Need  Exclusive  Features 

The  119  volumes  included  in  this  Library  cover 
nearly  every  phase  of  mechanical  and  electrical 
work,  mining,  architecture,  advertising,  business, 
commercial  law,  etc.  Being  designed  for  home 
study,  these  textbooks  are  written  in  the  very 


simplest  terms  so  that  men  with  only  an  ordinary 
education  can  easily  understand  them.  And  each 
volume  is  indexed  and  cross-indexed  so  completely  that 
any  desired  information  can  easily  be  located  on  a 
moment’s  notice.  The  following  is  a partial  list  of 
the  different  lines  of  work  covered  by  this  Library : 
Civil  Engineering  Business 

Concrete  Engineering  Chemistry 

Electrical  Engineering  Automobile 

Mechanical  Engineering  Architecture 

Telep.  and  Teleg.  Engineering  Shop  Practice 
Just  indicate  on  the  attached  coupon  the  subject  in  which 
you  are  interested  and  mail  the  coupon  to  us.  This  will  not 
obligate  you  in  the  least  but  will  bring  you  a complete  table 
of  contents  of  the  volumes  on  this  particular  subject, 
together  with  our  plan  of  easy  monthly  payments. 

International  Textbook  Company 

Box  992-L,  Scranton,  Pa. 


They  are  more  profusely  illustrated 
than  any  other  technical  books. 

They  are  written  in  s simpler  style 
and  more  easily  understood 
terms  than  any  other  tech- 
nical hooks. 

They  are  used  as  text-  ^ _ 

books  by  more  than  f ■ I.  T.  CO- 
200  of  the  leading  ^ mm  vv. 

colleges  and  uni-  f • Box  992-L, 
venitie..  X.1  Scrsntoa,  Pa. 

Without  obligating  me 
in  any  way  you  may  send 
_ ®c  catalog  and  description 
»"  u °f  volumcs  on  the  subjects 
before  which  I have  placed  an  X. 

1 — Civil  Engineering  Business 

— Concrete  Engineering  Chemistry 

1 " . Electrical  Engineering  Automobile 

— Mechanical  Engineering Architecture 

— Telep.  ft  Teleg.  Engineering  She  p Practice 


ties. 

They  are  kept 
thoroughly 
revised 
and  up 
t 0 
date 


Nam*  _ 
St.  and  No.  _ 
City 


State  . 
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Typewriter  Sensationi 


2 


DOLLARS  A MONTH 


Buys  a 
Genuine 
Standard 
No.  2 
SMITH- 
PRE- 
MIER 

Typewriter 
and  at  $71.20 
lets  than  the 
original  price.  ... 

Never  before  has  anything  like  this  been  at- 
tempted . Dealers  get  $3.00  a month  rent  for  this 
make  of  machine,  not  nearly  as  perfect  “ the  one 
we  will  send  you,  and  _you  pay  only  TWO  DUL- 


5u  pay 

LARS  A MONTH  AND  OWN  IT. 

A Guaranteed  Typewriter  $28.80 

Perfect  machines  only*  complete  outfit, 
nothing  extra  to  bay,  no  strings  of  any 
kind  to  tbln  offer  Just  think  of  buying  such 
a typewriter  for  $8.80  down  and  $2.00  a month. 
Cash  price  $27.40.  Thousands  of  people  have  paid 
$100.00  cash  for  Smith-Premiers.  It*»  standard, 
by  many  considered  the  best  typewriter  ever  built. 
A key  for  each  character,  so  each  character  is  al- 
ways the  same,  a type  brush  for  cleaning  tne  type 
built  into  the  machine;  the  tilting  carriage  throws 
all  previous  writing  in  plain  sight  of  the  operator. 

Comes  to  you  with  complete  operating  instruc- 
tions, tools,  waterproof  cover,  practice  paper,  every- 
thing ready.  It  runs  beautifully.  Write  as  perfect 
' * letter  as  quickly  and  easily  as  any 

It’s  wonderfully  sim- 


and  clean-cut 

machine  bought  for  $100.00.  _ _ 

pie;  a child  can  operate  it  with  half ^ an  hours 
practice  and  rapidly  attain  speed.  It’s  strongly 
built  and  will  give  you  years  and  years  of  honest 
service  and  complete  satisfaction. 

Send  the  Coupon  and  Wo  Will  Ship  You  Th  i 
Smith-Premier  Typewriter 

When  the  typewriter  arrives,  deposit  with  the  ex- 
press agent  $8.80  and  take  the  typewriter  three  days 
and  try  it.  If  you  find  it  to  be  the  best  type- 
writer you  ever  saw,  satisfactory  in  every  respect, 
keep  it  and  send  us  $2.00  each  month,  until  our 
special  price  of  $28.80  is  paid.  If  you  don’t  want 
to  keep  it,  return  it  to  the  express  agent,  and  he 
will  give  you  back  your  $8.80,  and  return  the  type- 
writer to  us.  We  will  pay  the  return  express 
charges. 

You  won’t  want  to  send  this  machine  back  after 
you  have  seen  it  and  tried  it.  You  can’t  imagine  the 
perfection  of  these  machines  till  you  see  one,  and 
the  price  is  $71.20  lean  than  the  catalogue 
price,  and  it  is  guaranteed  just  as  if  you  paid 
.$100.00 

Only  200  orders  will  be  filled  on  this  offer. 

Act  today  to  be  sure 

This  coupon  states  the  terms.  Fill  it  out,  send  it 
now,  today.  You  can’t  lose,  and  it’s  the  greatest  eco- 
nomical typewriter  opportunity  you  will  ever  have. 

COUPON 


I HARRY  A.  SMITH,  No.  180  North  Dearborn  Street.  Chicago.  Ill- 

1 Ship  me  a No.  2 Smith-Premier,  f.  o.  b Chicago,  as  do- 
I scribed  in  this  advertisement  I will  pay  you  the  $20.00  l>al- 
I anon  of  the  SPECIAL  $28.80  purchase  price,  at  the  rate  of 
I $2.00  per  month.  The  title  to  remain  in  you  until  fully  paid 
| for.  It  is  understood  that  I hare  three  days  in  which  to 
| examine  and  try  the  typewriter.  If  I choose  not  to  keep  It  I 
I will  carefully  repack  it  and  return  it  to  tho  express  agent.  It 
i is  understood  that  you  give  tho  standard  guarantee  for  one 
\ year. 

Name 


♦ 


When  writing,  please  mention  **M.  E.  and  M.” 


This  book  should  be  in  the  hands  of  those 
who  are  interested  m new  inventions, 
whether  they  be  inventors,  investors  or  manu- 
facturers of  patented  specialties. 

* Patents,  Trade-Marks  and  Design  Patents,  by 
Henry  C.  Thomson.  Published  by  The  Bellevue  Pub- 
lishing Company,  Boston,  Mass.  Leather  covered. 
Price,  $6.00. 


A BOOK  ON  SWITCHBOARDS 
AND  PROTECTIVE  APPA- 
RATUS 

Under  the  title  of  “Switchboards,  Switching 
and  Protective  Apparatus,0*  Mr.  C.  C.  Adams, 
B.  S.,  Switchboard  Engineer  for  the  General 
Electric  Company,  has  prepared  an  interest- 
ing and  complete  work  on  modern  switch- 
board practice.  The  author  is  indeed  well 
qualified  to  write  upon  the  subject  he  has 
chosen,  having  been  engaged  for  several  years 
in  solving  switchboard  problems  for  one  of 
the  largest  electrical  companies  in  the  United 
States. 

The  book  opens  with  an  introduction  in 
which  the  functions  of  the  switchboard  are 
explained  to  the  reader.  Following,  is  a de- 
scription of  the  various  forms  of  switchboards 
as  well  as  a table  of  switchboard  diagram 
symbols.  The  work  then  goes  on  with  in- 
structions regarding  the  different  arrange- 
ment of  instruments  for  diversified  purposes, 
and  also  a brief  description  of  the  different 
component  parts  and  instruments  that  go  to 
make  a switchboard.  The  text  is  written  from 
a practical  man’s  point  of  view,  the  author 
evidently  having  endeavored,  in  preparing  the 
work,  to  furnish  an  instructive  guide  for  the 
electrical  engineer  and  electrician  actively  en- 
gaged in  switchboard  construction  or  opera- 
tion. 

“Switchboard,  Switching  and  Protective  Ap- 
paratus” is  exceedingly  well  illustrated,  not 
alone  with  diagrams  and  drawings,  but  with 
photographic  views  of  the  switchboards  and 
instruments. 


* Switchboard.  Switching  and  Protective  Appa- 
ratus, by  C.  C.  Adams,  B.S.  Published  by  American 
School  of  Correspondence,  Chicago,  111.  Contains 
119  pages  and  72  illustrations.  Cloth  bound.  Price, 
$1.00. 


INSTRUCTIONS  IN  DRAFTING 


Under  the  title  of  “Drafting  Room 

Series,”*  an  interesting  collection  of  in- 
structive charts  and  text  books  has  been  pub- 
lished for  vocational  schools,  evening  schools, 
technical  schools  and  engineering  students. 

The  series  consists  of  text  books  divided 
into  three  separate  parts — Part  i,  Reading 
Machine  Drawings;  Part  2,  Machine  Draft- 
ing ; and  Part  3,  Interference  of  Moving 
Parts  and  Tooth  Gears.  There  are  also  54  in- 
struction plates  printed  on  stiff,  white  card- 
board. The  entire  series  is  contained  in  an 
attractive  cloth  filing  box  on  which  the  title 
is  printed  in  gilt.  The  top  of  the  filing  box 
may  be  used  as  an  easel  when  the  cards  are 
being  studied. 

The  entire  work  has  been  treated  by  the 
author  from  an  unique  viewpoint  The  in- 
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structions  on  machine  drawing  are  the  result 
of  a new  analysis  of  the  processes  of  com- 
mercial drafting  by  one  that  is  a practical 
draftsman,  engineer  and  teacher.  A striking 
feature  of  the  text  books  is  that  the  author 
has  refrained  from  choosing  merely  difficult 
and  time-consuming  problems,  but  instead  has 
selected  problems  that  present  certain  prin- 
ciples. The  aim  has  been  to  develop  skill, 
not  through  repetition,  but  through  under- 
standing. In  all,  the  series  forms  a very  com- 
mendable course  in  drafting  for  anyone  de- 
sirous of  learning  or  attaining  increased  skill 
in  the  art 

• Drafting  Room  Series,  by  Frederick  H.  Evans, 
M.E.  Published  by  The  Manual  Arts  Press,  Peoria, 
111.  Contains  three  text  books  and  64  instruction 
plates  in  a cloth-covered  filing  box.  Price,  complete, 
$2.00.  The  three  parts  are  offered  separately,  viz.: 
Part  1,  $0.76;  Part  2,  $1.26  and  Part  8,  $0.90.  The 
foregoing  prices  include  the  filing  box.  if  the  box 
is  not  desired.  $0.26  may  be  deducted  from  these 
prices. 


Harley-Davidson  Step-Starter 

one  of  the  many  exclusive  patented  features  of  the 
1914  Harley-Davidson  permits  the  machine  to  be 
etarted  with  the  rider  in  the  saddle  and  both  wheels 
on  the  ground.  Other  exclusive  improvements  are 
SelectiveTwo-Speed— Double  Brake  Control— Double 
Control  of  Free  Wheel— Folding  Foot  Boards— Ful- 
Floteing  Seat.  Write  for  descriptive  literature. 

Harley-Davidson  Motor  Co., 

367  B Street  MILWAUKEE,  WIS. 


New  Typewriter5 18 

* In  U.  S.  A. 


MODERN  ELECTRIC  WIRING 

Probably  no  better  book  could  be  found  for 
the  practical  electrician  than  the  recently  pub- 
lished book  entitled  “Electric  Light  and  Motor 
Wiring,”*  which  is  of  the  conventional  vest- 
pocket  size. 

The  work  opens  with  a discussion  on  the 
various  forms  of  circuits  as  well  as  the  dif- 
ference between,  and  the  characteristics  of, 
alternating  and  direct  currents.  In  the  treat- 
ment of  each  subject,  the  Underwriters'  point 
of  view  is  closely  adhered  to.  Then  follows 
instructions  in  condensed  form  on  the  various 
points  that  the  electrician  is  confronted  with 
in  every-day  wiring  for  motors  and  lights. 
The  materials  required;  method  of  wiring  for 
different  dwellings,  stores  and  factories;  the 
installation  of  fixtures;  cut-outs;  the  Under- 
writers' requirements  for  each  instance;  and 
invaluable  tables  and  formulae  are  only  a few 
of  the  many  subjects  covered  by  the  book. 
Although  there  are  almost  innumerable  works 
on  elementary  electricity  as  well  as  advanced 
electrical  engineering  in  all  its  branches,  this 
little  volume  covers  a field  that  has  strangely 
been  neglected.  It  is  a practical  book  for  the 
practical  electrician  and  it  will  prove  a useful 
addition  to  any  electrical  library. 

• Electric  Light  and  Motor  Wiring , by  Geo.  J. 
Kirchgasser.  Published  by  Electroforce  Publishing 
Co.,  161-171  Michigan  St.,  Milwaukee,  Wis.  Contains 
270  pages  and  142  illustrations.  Leather  cover.  Vest- 
pocket  size.  Price,  $1.00. 


A REDUCTION  IN  PRICE 

Owing  to  the  large  number  of  copies  printed 
of  the  second  edition  of  “Experimental  Wire- 
less Station”  by  Philip  E.  Edelman,  the  price 
has  been  reduced  from  $2.00  to  $1.50. 


The  wireless  articles  in  this  issue  should 
prove  of  considerable  interest  to  those  read- 
ers who  are  interested  in  radio  communica- 
tion. The  contribution  describing  tne  con- 
struction of  a rotary  tuning  transformer  is 
profusely  illustrated  and  thoroughly  ex- 
plained The  article  regarding  the  Tarra- 
gon is  of  timely  interest,  since  it  deals  with 
another  means  Uncle  Sam  has  inaugurated 
to  enforce  the  wireless  laws. 


A Btmarhable  Typewriter,  Carried  in  Grip  o r in 
Overcoat  Pocket,  Standard  Keyboard.  JOoet  All 
That  Higher  Priced  Machines  Ho.  Over]33fOOO  in 
Use.  JTo  Typewriter  it  Made  Better.  The  Beaton: 
Bsaestt  Pertabls  Typswrttsr  has  leu  than  250  parts  against  1T0O 
to  8700  in  others.  That's  w by  it  costs  $32  to  $82  leas.  Built  In 
same  factory  hy  experts  who  make  the  famous  Elliott-Flsher  Billing 
Machines  that  cost  from  $175  to  $1000. 


All  Important  Improvements 


near  vltlble  writing,  easy  touch, 
little  noise,  perfect  alignment, 
adjustable  margin,  reversible 
Inking  ribbon.  84  character  uni- 
versal keyboard.  Makes  original 
and  two  copies.  Same  writing 
aa  big  machines.  Handsome, 
business-like  little  machine; 
working  parts  of  case-hardened 
steel.  Strong,  rigid,  no  shaking 
can  hurt  It.  Rubber  platen. 
Takes  paper  up  to  9 in.  wide. 
Marginal  stop  scale  and  point  - 


lnU.S.A. 


$18 


or.  bell  signal.  Indestructible 
type.  Makes  writing  drudgery 
a pleasure.  Tou  can  hold  In 
lap  and  write  on  train.  Easy 
to  learn.  60  to  100  words  a 
minute  rv#*lble.  Thoroughly 
guaranteed  for  one  year  and 
■old  "ii  BBflOW  ■ back  - unless  - 
sat  is  tied  guaranty.  Portable — 
weighs  only  4%  lbs.  Tou  can 
carry  for  home  ussl  butlneu  or 
trips  Price  includes  neat  oar. 

e also  deliver  fre* 
Write  today  for  illustrated 
catalog  giving  full  particulars. 

A a ante  w®  h*T®  a 

RgOII*  good  propo- 
sition for  live  agents 
In  some  open  terri- 
tory. Ask  for  details. 

CHAS.  BENNETT 
TYPEWRITER  CO. 
ini  cwm  ran 

n: 


MONTH  BUYS  THIS 

VISIBLE  OLIVER 
T YPEW  RITER 

Nothing  Down — Free  TrlaL  Leu 
than  Agents*  Prices.  Shipped  on  ap- 
proval. If  you  want  to  keep  it,  eend 
us  $4  a month.  Our  woklet  la  worth 
sending  for  because  It  tells  yon  how 
to  save  $41.50.  It’s  i BEE. 

TYPEWRITERS  DIST.  SYNDICATE 

166  M 67  N.  Michigan  Blvd.,  CHICAGO 


$4  PER 


GREATEST  BARGAINS  in 
HISTORY  of  TYPEWRITERS 

3,000  Machines  to  Select  From 


• Underwoods.  . $80.00 

Olivers  25.00 

L.  C.  Smiths 27.00 

Itemlnartons 15.50 

Royals 30.00 

Smith  Premier 18.5ti 


an<l  other  makes  $10  and  up.  Expert  repairing  and 
rebuilding.  Every  machine  in  perfect  condition 
and  guaranteed  two  years.  Write  for  our  liberal 
free  trial  offer  and  cut  rate  prices. 

All-Mtkej  Typewriter  Exchange  Co. 

155  N.  Clark  St  Chicago,  III. 
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NEW  THINGS 

Electrical— Wireless — Mechanical 


A COMBINATION  BLOWING  AND 
VACUUM  OUTFIT 

There  arc  many  owners 
of  shops,  factories  or  labo- 
ratories that  would  not 
hesitate  to  install  a vacuum 
cleaning  outfit  were  it  not 
for  the  prevailing  wrong 
impression  that  such  an 
equipment  involves  consid- 
erable expense.  Everyone 
realizes  the  advantages  of 
a vacuum  system  of  clean- 
ing for  either  the  home  or 
the  place  of  business.  But 
the  manufacturer  is  in  a particularly  good 
position  to  derive  the  greatest  benefit  from 
such  an  outfit,  not  only  on  account  of  the 
cleanliness  that  can  be  effected  in  the  plant 
and  office,  but  also  from  the  fact  that  the 
outfit  can  be  used  for  a wide  diversity  of 
other  work  in  the  establishment. 


INTERIOR  VIEW 


A ROTARY 
VACUUM  PUMP 


A SIMPLE  SEPARATOR  TANK 


In  connection  with  most  vacuum  cleaning 
outfits,  there  is  generally  supplied  a rotary 
vacuum  pump  such  as  that  manufactured  by 
Leiman  Bros.,  62  John  street,  New  York  City. 
This  particular  vacuum  pump  is  not  only  lim- 
ited to  its  use  as  a suction  pump,  but  can 
also  be  employed  as  a blower  in  connection 
with  sandblasts,  gas  furnaces,  blowpipes,  agi- 
tation. etc.,  as  well  as  many  other  uses  such 


as  cleaning  dust  and  dirt  out  of  intricate 
parts  of  machinery,  electric  motors,  and  other 
similar  equipment.  This  pump  can  also  be 
used  for  melting,  brazing,  annealing,  etc. 

Anyone  can  make  a vacuum  cleaning  plant 
without  any  expensive  equipment  other  than 
a vacuum  pump.  In  the  accompanying  illus- 
tration is  shown  a simple  separating  tank  that 
can  be  readily  constructed  from  an  ordinary 
40-quart  milk  can  which  can  be  procured  at 
the  expense  of  a few  dollars.  The  cover  of 
this  can  forms  an  air-tight  tank  and  is  there- 
fore especially  adapted  for  this  work.  A 
round  hole  is  cut  in  the  cover  and  a pipe  con- 
nection made  as  shown  in  detail  in  the  sketch. 
The  pipe  or  hose  connecting  the  tank  with 
the  cleaning  tool  is  attached  at  this  point.  The 
connection  from  the  can  to  the  pump  is  made 
at  the  bottom  in  a similar  manner.  This  can 
is  to  act  as  a screen  to  prevent  the  dust  and 
dirt  from  entering  the  pump  and  it  is  there- 
fore necessary  to  provide  a screen  in  the  can 
to  catch  the  dust  and  dirt.  This  is  accom- 
plished by  means  of  a bag  made  in  a suitable 
shape  to  set  into  the  can  about  three-fourths 
of  the  way  down,  and  to  rest  over  the  neck 
of  the  can  in  such  a manner  that  the  cover 
will  be  drawn  down  over  the  top,  holding  it 
secure.  This  bag  may  be  made  of  some  suit- 
able material  such  as  canvas,  canton  flannel, 
or  silk  bolting  cloth,  depending  on  the  amount 
of  dirt  and  dust  to  be  removed.  The  connec- 
tion to  the  pump  is  made  by  means  of  a pipe 
nipple  and  union.  The  machine  is  now  ready 
for  operation  after  attaching  a belt  to  the 
pump  from  a motor  or  a line  of  shafting. 

By  following  the  simple  directions  given  in 
the  foregoing  paragraphs,  anyone  possessing 
an  ordinary  mechanical  ability  can  install  a 
complete  vacuum  cleaning  outfit  at  a minimum 
cost — the  only  appreciable  expense  being  the 
cost  of  the  rotary  pump.  Aside  from  its  use 
as  a vacuum  cleaner,  such  an  equipment  may 
be  used  for  a large  number  of  purposes  al- 
ready mentioned. 


A WIRELESS  TESTING  STATION 

The  firm  of  C.  Brandes,  Inc.,  has  recently 
installed  in  its  new  offices  at  No.  1 Liberty 
street,  New  York  City,  an  elaborate  show- 
room for  the  sale  of  standard  wireless  re- 
ceiving apparatus  from  the  best  manufactur- 
ers in  the  country,  as  well  as  for  demonstrat- 
ing its  high  grade  line  of  wireless  receivers. 

In  connection  with  this  showroom,  the  firm 
has  erected  a large  aerial  on  the  roof  of  the 
building — a 20-story  modern  skyscraper — for 
the  testing  of  wireless  instruments  and  re- 
ceivers. The  aerial  is  over  350  feet  high  and 
about  100  feet  long.  It  is  of  the  looped  type 
and  comprises  four  wires  mounted  on  eight- 
foot  spreaders;  the  wires  being  brought  down 
from  both  ends  to  a point  on  the  roof  half 
way  between  the  extreme  ends.  In  all,  the 
aerial  is  over  250  feet  long. 
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“YANKEE** 
No.  10 
Right  and  left 
ratchet:  and  rigid. 
Ratchet-shifter 
move*  lengthwise. 

No.  11  with 
•hifter  that  moves 
across  the  tool,  r 


Man  who  uses 

old-fashioned  screw- 
drivers does  so  be- 
cause his  tool  dealer 
hasn’t  shown  him  the 
various' YANKEE” 
Ratchet  Drivers  and 
their  special  advan- 
tages. Man ! Get 
after  your  dealer — 
on  these  ingenious 

“YANKEE" 

TOOLS 

fofcz/te  $eIWi  7?lochamuA 

Ask  to  see  this 
“YANKEE”  No.  10 
Ratchet  Screw-driver 

2- in.  Blade  .35  «-in.  Blade  .70 

3- in.  “ .50  8-in.  “ .80 

4*in.  *‘  .55  10-in.  “ .90 

5-in.  “ .60  12-in.  “ 1.00 


W rrltt  for  Yankee * Totl  B—k"^ftr  me- 

chanics and  htusehe/ders,  »r  **  * Yankee' 
T—li  in  the  Garage ” ftr  mtttrisls. 


The  “RED  DEVIL”  Family 

IS  A VERY  LAROE  ONE 

OVER  3000  MEMBERS— RET  ACQUAINTED 
Here  are  two  of  them 

Thi*  tool  is  Bonded,  or  insured  for  two  years* 
service.  It  is  a handsome,  thin  nose  model,  and 
will  go  into  many  places  that  the  large,  bulky 
pliers  will  not  get  into.  Your  dealer  has  it — or  if 
not,  we  will  send  a sample  on  receipt  of  60  cents, 
post  paid.  * 

N°.  642 

Convenient 

6X"  Size 

The  most  powerful  nipper  made.  Hand  honed 
cutting  edges.  If  your  dealer  can’t  supply  we  will 
send  one  sample  on  receipt  of  75  centa 

You'll  never  find  “ Red  Devil " on  a poor  tool 
Send  for  Booklet. 

SMITH  & HEMENWAY  CO. 


NORTH  BROS.  MFG.  CO.,  Philadelphia 


166-7  CHAMBERS  ST. 


NEW  YORK 


JSr 


ELECTRICIANS! 

You  need  a screw-driver  that  will  combine  per- 
fect insulation  with  convenience  and  strength. 


Starrett 


Electricians’  Pocket  Screw-Driver 

is  made  especially  for  electricians.  It  has  four  blades  of 
different  widths  carried  in  a magazine  handle.  This  handle 
is  hardened  rubber,  giving  perfect  insulation.  The  screw-driver 
will  stand  for  good  long  hard  service.  You  need  it.  Send  for 
Catalog  20 W . It  shows  other  tools  you  need. 

The  L.  S.  Starrett  Go.,  Athol,  Mass. 
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A SCENE  IN  THE  BOSTON  SCHOOL  OF  TELEGRAPHY 


Among  the  hundreds  of  such  places — each 
specializing  in  some  one  profession  or  indus- 
try— I was  delighted  to  find  a model  school 
whose  specialty  is  instructing  the  students  in 
all  branches  of  Telegraphy;  Railroad,  Com- 
mercial and  Wireless  being  the  most  impor- 
tant. 

This  institution  is  known  as  the  Boston 
School  of  Telegraphy,  and  as  a great  many 
persons  are  interested  in  this  subject,  I will 
give  a brief  outline  of  what  I found  out 
about  it  during  my  investigations. 

For  the  first  thing,  I was  struck  by  the  ideal 
location  for  a school  of  this  type.  Located  at 
18  Boylston  street,  it  is  within  easy  access 
of  both  the  North  and  South  Stations,  sub- 
way, tunnel  and  surface  lines  from  all  parts 
of  the  city  and  suburbs. 

I was  conducted  through  the  school  itself 
by  one  of  the  instructors,  and  right  here  I 
want  to  say  that  in  no  other  school  was  I 


Digitized  by ' 


LIGHTNING  SWITCH 

A 6on  V.  100  Amp.  o 

Accepted  Switch  for  ^ 

YOU  SAVE  60  CENTS  BY  BUYING  OF  ME 

Sent  C.  O.  D.  by  Parcel  Post.  Postage  from 
your  rone  required  with  order.  Weight  6 lbs. 

WM.  DUMMEH  ROWLEY,  MASS. 

SLA^.CA^T^crJrW  Mechanical  Supplies  and  Material 

S*  A of  n]l  k'rvi*. 

/T  t CSTA.0CUC.  ■ EXPERIMENTAL  AND 

fj£wS3r&rsA8?®tt!,i  LIGHT  machine  work 

132  MILK  STREET.  BOSTON 

When  writing,  please  mention  4*M.  E.  and  M.” 


Grobet  Swiss  Files 


are  the  standard  of  excel- 
lence  in  files  and  have  been 
for  over  100  years. 

__  ^ ^ We  send  postpaid  as  an 

introducer  48  files  especially 
adapted  for  tool  makers  and  machinists  on  receipt 
of  95.00. 

This  is  a chance  to  get  a set  of  files  you’ll  appreci- 
ate and  we’ll  get  future  orders. 

Montgomery  & Co. 

103  Fulton  St.,  New  York:  City 


BRASS  GEARS 


GENUINE 

ARMSTRONG  STOCKS  and  DIES 

FOR  THREADING  PIPE  OR  BOLTS 

MALLEABLE  IRON  HINGED  VISES 

pipe  Cutters 

Manufactured  by 

THE  ARMSTRONG  MFG.  CO. 


A STORY  BOOK  FREE 

Very  Interesting  and  Instructive  to 

thoee  wanting  the  very  beet  edge 

tools  made. 
A.  postal  ad* 
dressed  t 0 
Mack  Co.. 
18  Brown’s  Race.  Rochester. 
N.  Y.,  sole  makers  for  more 
than  thirty  years  of  the  famoue  D.  R.  Barton  tools,  will  bring 
It  with  their  catalogua  [In  writing,  mention  this  magazine  ] 


The  aerial  was  inspected  by  the  Board  of 
Fire  Underwriters  who  did  not  insist  on  the 
fulfilling  of  the  conditions  of  their  require- 
ments in  this  particular  instance.  The  regu- 
lations applying  to  this  case  were  that  a 
ground  wire  should  be  run  to  the  street  side 
of  the  water  meter,  which  would  have  neces- 
sitated running  a conductor  22  stories  to  the 
basement  of  the  skyscraper.  The  Underwrit- 
ers permitted  the  ground  wire  to  be  attached 
to  a steam  radiator  in  the  offices.  This  is 
said  to  be  the  first  ground  of  this  description 
which  has  been  approved  by  them. 

All  the  wireless  apparatus  and  telephone  re- 
ceivers handled  by  C.  Brandes,  Inc.,  are  dis- 
played in  a well  lighted  showcase,  and  a test- 
ing table  is  provided  for  enabling  customers 
to  determine  the  merits  of  the  various  articles 
the  firm  has  for  sale.  Wireless  operators  and 
experimenters  are  extended  a cordial  welcome 
to  visit  the  offices  of  the  firm  at  any  time. 


AN  IDEAL  TELEGRAPH  SCHOOL 


The  writer  recently  made  a trip  to  Boston, 
the  home  of  schools  and  colleges,  to  look  up 
and  investigate  private  schools  of  various 
kinds,  for  a friend. 


337  Knowlton  St.  BRIDGEPORT,  CONN. 

NEW  YORK  CHICAGO 


I IBP  -gp 


sKV, 


ft  f 


AxM 


Cat  by  An  entirely  new  process.  The  most 
Accurate  made  and  at  prices  that  cannot  he 
equalled  by  others  Every  gear  has  a hub. 
center  painted  et>ony  back,  edges  turned 
true,  highest  grade  red  brass,  and  much 
heavier  than  others.  We  carry  the  largest 
stock  in  the  world,  and  every  gear  listed 
Is  always  shipped  on  date  of  order. 

SEND  FOR  CIRCULAR 
CHICAGO  STOCK  GEAR  WORKS 
18  So.  Fifth  Ave.  Chicago 

The  Crescent  Universal  Wood  Worker 

is  firing  such  absolute  satisfaction  that 
you  could  not  help  but  be  pleased  with  it 
if  you  want  a substantial,  durable,  con- 
renient  combination  wood  worker.  Get 
our  catalog  telling  all  about  it,  and  de- 
scribing our  lino  of  bandsaws,  saw  tables, 
shapers,  jointers,  borers,  planers  and 
matchers,  planers,  disk-grinders,  variety 
wood  workers'  band  saw  blades. 

THE  CRESCENT  MACHINE  CO. 

45  Columbia  Street.  Leetonia,  O. 
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EARN  YEARLY 

*5.000  to  *10.000. 

IN  THE  REAL  ESTATE  BUSINESS 


‘ matter  where  you  live,  if  you  want  an  independent  business  of  your 
own.  send  your  name  and  address  and  I will  mail  you  our  64  Page  Book, 
showing  how  you  may  earn  $3,000  to  $10,000  a Year  in  the  Real 
Estate.  Brokerage  and  Insurance  Business. 


free 

BOOK 


OUR  SYSTEM  IS  A POSITIVE  SUCCESS 


We  will  teach  you  by  mail  and  appoint  you  SPECIAL  REPp|$ 
of  the  oldest  and  largest  co-operative  realty  company  in  the  world  and  help  jwj 

EXCEPTIONAL  OPPORTUNITY  FOR  MEN  WITH< 

Write  today 

I.  H.  JOICE,  Pres.  433  Dearborn  St., 


fENTATIVE 

tv k e money  from  the  start. 

Ot,.  capital 

**uICAGO,  ILL, 


Use  KEROSENE  Engine  Free! 


BaKflU 

■ . ,, 


DYNAMOS  MOTORS 

We  are  making  a specialty  of  a small,  compact, 
sturdy  little  generator  for  charging  storage  bat- 
teries and  private  lighting  plants.  Capacity  ten- 
sixteen  candle  power  Tungsten  lamps.  They  are 
correctly  designed,  well  built,  have  brush  rocker, 
reaction  brush  holders,  removable  bronze  bearing 
shells  are  shunt  wound  for  voltages  of  24  to  50 
Machine  complete  with  pulley  and  field  rheostats, 
$20.  Voltages  55  to  110,  $22;  under  24  volts, 
$24.  A 24-volt  storage  battery,  $2G.  Send  for 
circular  B for  other  sizes  of  motors,  dynamos, 
commutators,  armature  discs  and  other  motor  parts. 

F.  E.  AVERILL,  442  Niagara  St.,  Buffalo.  N.  Y. 


VACUUM  PUMPS 

Tools,  Hose  and  Parts 

(r>r  cleaner*  at  wholesale.  Electric 
or  raeoline  power.  For  stationary 
house  or  flat  machine  or  wagon 
outfit  Our  pumps  ruire<i.  will 
stand  an y wear.  Assemble  vour  own 
machine.  Saves  half  Dept.  E. 

VACUUM  SUPPLY  CO.,  Ann  Arbor,  Mich. 


SMALL  GAS  & GASOLINE  ENGINES 

Air  and  water  cooled.  K end  1 H.  P. 
Unsurpassed  for  laboratory  experimental  work 
and  for  operating  washing  machines  and  light 
machinery-  Can  be  used  for  small  individnal 
electric  light  plants;  complete  circulars  for 
stamps.  Also  get  our  No.  12  toy  and  engine 
catalogue  or  No.  20  engine  and  general  catalogue. 
10  cents  each  feoin  ureferred)  refunded  on 

first  order.  AMATEUR  MECHANICS  SUPPLY  CO 

M0  D Mooadnork  Bloek.  CHICAdO 


Ann* -Navy  \uetlon  Itn  r«;nJ  us 
MffiSTN  SADDLES  $3.00  up  NEW  U N I FORMS. $1.50  up 

Shoe*,  pair  1.85  “ Army  Revolvers  1.65  “ 

TEAM  HARNESS.  21.85  “ HAVERSACKS  .10  “ 

I l coggings,  Pair 18  44  " Swords 35  4 * 

TENTS  3.85  “ 44  7 Shot  Carbine*  2.95  “ 

Colts  Cal.  45.  U.  S.  A.  Revolvers  $7.50  Cartridge*  Icea. 
Springfield  Mauser  Sp’t  g Rifle  11.85  Cartridges  2c  en. 

Army  Breech  Loading  Rifle  with  Cartridge $1.00 

420  Large  page  CYCLOPEDIA  CATALOGUE.  Over 
5.000  illustration*.  BEST  BOOK  PUBLISHED  ON 
NVAR  WEAPONS  mailed  25c.  Established  50  years, 
net*  llnmiernuin,  KOI  RMway,  X.  Y.  City 


Electric  Flashlight  Pistol 

Complete  with  fwo  batteries 
and  tungsten  light.  Gun  metal 
finish,  handy  to  carry,  never  in 
theway.  Size  3x3}4.  It’sno toy 
but  a neat,  handy  flashlight. 

Protect  yourself  in  the  dark. 

Price,  prepaid*  $41.00, 

SEND  FOR  CIRCULAR 
M O II  It  II  It  4>  S . . 2S10 
N.IIalftted  St..  CHICAGO 


FAUCET  WATER  MOTOR 

fcSfr  Complete  with  emery  C?  5(1 

/2k  wheel,  buff  wheel,  pulley  V 

to  run  sewing  and  washing  ma- 
chine,  polish.  In  some  cities  where 
wc  have  no  agents,  and  where  the 
water  pressure  is  good,  a sample 
r|M  f 1 motor  will  be  given  free;  apply 
at  once  ^ you  want  to  make  some 
^■^KPCL  Vf  extra  money,  or  if  you  can  devote 
your  whole  time,  liberal  salary  and 
commission  will  be  paid. 
ALCOHOL  STOVES,  LAMPS 
AND  FLAT  IKONS 

ENGINEERS  WANTED  to  send  for  catalog  of 
indicators.  Reducing  Wheels  Planimeters.  Address 


L1PPINCOTT  M.  S.  CO. 


Newark 


K2  Colombia  St., 


New  Jersey 
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The  Economy  of 
Good  Tools 

is  a fact  so  well  known  that  you  do  not  need  to  be 
reminded  of  it.  The  only  problem  in  your  mind  is 
what  tools  best  represent  true  economy.  It  is  a prob- 
lem of  easy  solution,  for 


DISSTON 
BRAND  GOODS 

(Quality  Guaranteed) 

have  withstood  the  hardest  test  of  all — the  test  of 
time. 

Aside  from  the  long  record  of  Disston  Saws,  covering 
several  generations,  you  will  find  that  nearly  every 
Disston  tool,  embracing  trowels,  plumb  and  levels,  try 
squares,  bevels,  screw  drivers,  etc.,  has  an  efficiency 
record  of  anywhere  from  25  to  50  years  or  longer. 
During  those  periods  of  their  manufacture  the  demand 
has  steadily  increased,  and  is  increasing  more  than 
ever  today.  True  economy  in  tool-buying  means  look- 
ing for  the  Disston  name  and  trademark. 


Send  five  2-cent  stamps  for  DISSTON  HANDBOOK 
— tells  how  to  set  and  file  saws 


HENRY  DISSTON  & SONS 

Incorporated 

Keystone  Saw,  Tool,  Steel  and  File  Works 
PHILADELPHIA,  U.  S.  A. 


1 
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ihown  more  courteous  and  kind  attention, 
everything  was  explained  in  a clear,  concise 
way. 

The  students  enter  for  a period  ranging 
from  three  to  six  months,  at  a nominal  cost 
of  from  twelve  to  fifteen  dollars  per  month 
according  to  the  branch  of  telegraphy  they 
are  desirous  of  learning.  The  classes  study 
in  light,  pleasant  rooms  where  they  work 
about  five  hours  a day.  Each  student  has  in- 
dividual work  so  that  he  or  she  can  proceed 
as  rapidly  as  possible  and  cannot  be  retarded 
by  others  in  the  class  who  are  apt  to  be  some- 
what slower. 

I was  greatly  fascinated  with  the  wireless 
station,  which,  I was  informed,  was  construct- 
ed with  a great  regard  for  details  at  a cost  of 
nearly  $4,000.  Instruction  in  this  branch  in- 
cludes practice  with  all  the  systems  used  to- 
day so  that  upon  graduating  a student  may 
secure  work  with  any  company,  anywhere. 

Another  interesting  fact  brought  to  light 
was  that  with  hardly  an  exception,  all  the 
graduates  in  the  past  few  years  were  able  to 
secure  employment  readily,  and,  what  is  bet- 
ter still,  to  hold  their  positions. 

On  leaving  I was  presented  with  their  cata- 
log, a neat  book  written  in  a clear,  compre- 
hensible manner,  which  on  reading  later  proved 
to  be  without  a mis-statement.  These  cata- 
logs are  mailed  on  request  to  all  who  are  in- 
terested in  telegraphy  or  those  that  are  de- 
sirous of  learning  some  profession  or  other 
and  are  still  undecided. 

In  closing,  I would  state  that  anyone  desir- 
ous of  securing  a thorough  training  in  any 
branch  of  Telegraphy  will  do  well  to  write 
to  the  Boston  School  of  Telegraphy,  18  Boyl- 
ston  street,  Boston,  Mass.,  for  the  literature 
of  that  institution. 


TRANSFORMERS  FOR  ALL  PUR- 
POSES 

Among  the  many  products  of  the  Packard 
Electric  Company  is  a complete  line  of  trans- 
formers for  all  purposes. 


BELL  RINGING  TRANSFORMER 


One  of  the  most  popular  products  of  this 
firm  is  a closed  core  wireless  transformer  that 


HEALTH 
POWER 
» VIGOR 

WITHIN  TOUR 

8RASP 

80$  of  every  population  are^t 
only  “half  alive”  How  about 
yourself?  Are  you  suffering 
from  any  form  of  disease?  If  so, 
stop  and  investigate 

Oxydonor 

This  wonderful  instrument 
has  been  tested  in  thousands  of 
cases  of  disease  of  every  name 
for  the  past  twenty-three  years 
and  today  stands  on  its  merits. 
We  court  the  severest  investiga- 
tion. Many  of  the  best  families 
throughout  the  World  are  using 
OXYDONOR  exclusive  of  all 
drugs  and  medicine. 

192  PABE  BOOK 

mailed  free  at  your  request, 

Just  fill  out  the  coupon  and 
mail  or  a post-card  will  do. 

Ask  about  our  proposi-  / dr.  h. 
tion  to  Sales  Agents.  S*  co^ 

A No.  1 territory  is  lopta 

open  to  high  class  i FHtfc  av«.. 
men. 

Write  Today 

DR.  H.  SANCHE 
& CO., 


Dept.  23 
489  Fifth  Ave.f 
New  York,  N.  Y. 

3*4  St.  Catherine 
St.,  W , 

Montreal.  P.  Q., 


New  York 
004  St.  Cilhirli* 
St.,  West,  ■•■treat, 

P.q.,Caa. 

Please  send  me. 
absolutely  free  and 
prepaid,  your  192  page 
book  giving  full  particu 
lars  of  OXYDONOR. 
I assume  no  obligation  of 
any  kind. 
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One  Days  Pay 
One  Mans  Work 


■ made  by  Jos.  Hancock,  Lamoni,  Iowa. 
Schearer,  Montana,  made  $22. 35  in  5 hours. 
Miller.  Iowa.  Made  $13.65  in  one  afternoon.  We  have 
proof  ot  this  and  hundreds  of  similar  reports.  No 
matter  who  you  are  or  where  you  live,  here's  your 
chance  to  double  your  present  salary  or  income, 
working  during  spare  time  or  permanently  ns  a one 
minute  photographer . No  experience  needed.  A 
new.  live  butanees  of  big  cash  profit*.  You  can  work  at 
home  or  travel,  enjoy  the  healthful,  outdoor  work  and 
become  independent  in  your  own  biudnena.  Invent  on© 
cent  for  a postal— ask  us  for  proof  of  what  others  are 
doing — of  what  you  can  earn  with  a 

Man  del  Post  Card  Machine 


A portable  post  card  cal  lory.  Takes,  finishes  and  delivers 
photo  post  cards  and  buttons  in  a minute’s  time— makes, 
five  different  styles  of  pictures  in  3 nixes.  No  plat**,  film*  or  dark* 
room.  One  minute  pictures  sell  like  wildfire  Every  body  buys.  Picnics, 
fair*.  carnival*,  busy  corner*,  small  town- 
and  large  cities-BIg  Monoy  Evorywhoro. 

This  Picture  - 
Taking  Outfit 

gives  yon  a com  plot©,  ready 

made  business  that  produces  pro- 
fit* for  rou  at  once.  You  can  moko 
lOOto  200  sale*  a day,  easy.  Eueh 
aale  brings  8c  to  16c  clear  profit. 

Small  capital.  Salo  of  first  aup- 
plica  brings  back  practically  your 

entire  investment.  Wr‘ts  at  c 

for  full  particular*  FREE. 

The  Chicago  Ferrotype  Co] 

75  Ferrotype  Bldg,.  Chicago;  ar 
Dept.  76  Public  Bk.  Bldg..  NawYork 


Will  You  Accept  $75  A Week? 

Yas! — You’ll  make  that  and  more,  easily.  If  you  start  at  onca 
with 

Diamond  Post  Card  Gun 

A new  invention — takes  official  sire  post  cards  and  photo 
buttons.  4 sizes,  without  films,  plates  or  darkroom.  Turns 
out  5 to  8 a mlnuto— you  net  8a  profit  on  every  click  of  the 
bulb. 

Positively  No  Experience  Needed 

to  mako  this  BIG.  easy  Money  at  Fairs.  Parks.  Carnivals,  etc., 
all  year  round.  Send  for  particulars  at  once. 


INTERNATIONAL  METAL  L 

2233  A.  W.  12th  St, 


FERROTYPE  CO.. 

Chicago,  III. 


GoiNTo  the  Motion  Picture  Business 


irrou  CANNOTBEAT  IT  FOR 
1 MAKING  BIG  MONEY  QUICK 

Send  For  this  Book-lt  tell*  how  you  can 

start  with  a a mall  capital,  explain*  everything 
pertaining  to  trio  baameaa  and  how  to  cooduct  it 
profitably,  illustrate*  and  dencribea  the  proper 
machines  and  outfit*  to  uso.  It’*  a regular  guide 
for  anyono  contemplating  engaging  in  thi*  big 
i monoy-maktng  business,  or  who  want  to  buy  roa- 
'chine*.fllm,acce*«oric*,otc..on  tho  paVmont  plan. 

, Sent  fre*  upon  request 

P.  A W.  Sales  Co.  733  Como  Bldg..  Chicago 


DETECTIVES 


I TRAIN  YOU  BY  MAIL 

and  then  create  for  you  opportunities  to  cam  $100 
to  $300  & month,  also  rewards.  Fascinating— 
chance  to  travel  or  work  In  your  owu  community. 
My  experience  handling  many  famous  cases  makes 

rny  personal  Instructions  very  practical.  Men  or 
women.  Write  now  for  full  detain  sent  In  Plain 

Sealed  envelope  FREE. 

Mr.  Francis  Rene,  1307  Marquette  Bldq.,  Chicago,  III. 


We  can  furnish  any  book  pablftahed. 
Write  Book  Dept.v  Modern  Publishing 
Co.,  231  Fulton  St.,  If.  T. 


When  writing,  please  mention  “M.  E.  and  M.” 


is  said  to  contain  over  30,000  turns  of  wire. 
It  is  rated  as  a 13,200  volt  transformer  and 
has  a capacity  of  almost  one-half  kilowatt; 
the  primary  being  capable  of  drawing  four 
amperes  without  injury.  A novel  feature  of 
this  transformer  is  its  high  voltage,  which 
permits  of  using  it  with  a very  small  con- 
denser so  as  to  secure  the  maximum  efficiency 
with  the  short  wave  lengths  to  which  the  ama- 
teur is  now  restricted  since  the  wireless  laws 
became  effective.  The  transformer  is  sold 
complete,  ready  to  be  placed  in  a suitable 
case,  for  $9.00. 

The  Packard  Electric  Company  also  manu- 
factures lighting  and  power  transformers  that 
possess  many  improvements.  These  trans- 
formers are  provided  with  four  ventilating 
ducts  in  the  yokes,  which  communicate  with 
channels  inside  the  windings  and  insure  a 
supply  of  cool  oil  where  it  is  most  needed. 
A special  type  of  core  is  used  which  equalizes 
the  magnetic  density  in  all  parts  and  insures 
against  cross-magnetization. 

Another  product  of  the  firm  that  has  proven 
exceedingly  popular  is  the  A-W  Regulator 
which  is  of  new  design  and  intended  for 
series  lighting  circuits.  It  has  now  been  on 
the  market  for  about  four  years  and  has 
proven  highly  satisfactory.  It  has  no  floating 
coils  or  moving  parts  whatever,  and  there- 
fore operates  instantaneously  to  compensate 
for  lamp  trouble  and  short  circuits. 


COMPLETELY  ASSEMBLED  WIRELESS  TRANSFORMER 


A complete  line  of  bulletins  describing  all 
the  various  Packard  products  has  just  been 
printed  and  will  be  gladly  furnished  to  any- 
one addressing  the  Packard  Electric  Com- 
pany, Warren,  Ohio. 


AN  IMPROVED  AUTOMATIC 
TELEGRAPH  TRANSMITTER 

Dodge’s  Telegraph,  Wireless  and  Railway 
Institute  of  Valparaiso,  Ind.,  one  of  the  best 
known  schools  of  its  kind  in  the  United 
States,  has  recently  perfected  an  automatic 
transmitter  that  sends  signals  of  a similar  na- 
ture to  those  of  a wireless  station. 
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'HAT’S  the  point — “What  d’ye  KNOW?”  Today  it’s  a battle  of  wits — 
and  brains  win . Muscle  and  brawn  don’t  count  so  much  as  they  used  to. 

In  the  conquest  for  good  jobs  and  big  salaries  it's  brains — not  brawn — 
that  win  the  day.  “What  d’ye  KNOW?”  is  the  one  great  question  that  draws 
the  line  between  defeat  and  victory — between  “wages”  and  “salary” — between# 
you  and  the  Boss. 

What  do  YOU  know?  Are  YOU  so  expert  in  some  line  of  work  that  you  can 
“make  good”  as  a foreman,  superintendent,  or  manager?  If  not,  why  don’t  you 


Schools  to  show  you  how  you  CAN  “make 
good”  on  a big  job. 

* For  more  than  21  years  the  I.C.S.  have  been 
showing  men  how  to  do  better  work  and  earn  bigger 
salaries.  Every  month  over  400  students  write  of 
promotions  or  salary  increases  through  I.C.S.  train- 
ing. What  the  I.C.S.  are  doing  for  these  men 
they  can  do  for  YOU. 

No  matter  where  you  live,  how  old  you  are,  what 
hours  you  work,  or  how  limited  your  education — 
if  you  can  read  and  write  and  are  ambitious  to 
learn — the  I.C.S.  can  train  you  in  your  own  home, 
during  your  spare  time,  for  a more  important 
and  better-paying  position. 

Mark  and  mail  the  attached  coupon — it  won’t 
obligate  you  in  the  least — and  the  I.C.S.  will 
show  you  how  you  can  acquire  this  salary-raising 
ability  by  their  simple  and  easy  methods. 

It  will  cost  you  nothing  to  investigate — it  may 
cost  a lifetime  of  remorse  if  you  don’t.  ^ 

Mark  and  Mail  the  Coupon  TODAY 


: INTERNATIONAL  CORRESPONDENCE  SCHOOLS  ♦ 

♦ Box  *2,  SCRANTON,  PA. 

• Explain,  without  further  obligation  on  my  part,  how  I can  » 

♦ quality  (or  the  position  before  which  I mark  X. 

Electrical  Engineer 

Civil  Service  * 

Electric  Lighting  Supt. 

Railway  Mail  Clerk  ♦ 

Electric  Car  Running 

Bookkeeping  # 

Electric  Wiremun 

Stenography  X Typewriting  M 

Telephone  Expert 

Window  Trimming 

Architect 

Show-Card  Writing  * 

Building  Contractor 

Lettering  it  Sign  Painting  ♦ 

Architectural  Draftsman 

Advertising  ♦ 

Structural  Engineer 

Salesman  ♦ 

Concrete  Construction 

Commercial  Illustrating  . 

Mechanical  Engineer 

Industrial  Designing 

Mechanical  Draftsman 

Commercial  Law 

Refrigeration  Engineer 

Teacher 

Civil  Engineer 

English  Branches  ♦ 

Surveyor 

(•owl  K n icll.ii  for  ktery  One  « 

Mine  Superintendent 

Agriculture  « 

Metal  Mining 

Poultry  Farming  M 

Loroiaotlte  Fireman  \Knjr. 

Plumbing  & Ml ,-arn  Fitting 

Stationary  Engineer 

Sheet-Metal  Worker 

Textile  Manufacturing 

Navigation  Spanish  ♦ 

Gaa  Engines 

Language*  French  ♦ 

Automobile  Running 

Chemist  German  * 

♦ 

♦ 

♦ 

♦ City 

• 

State  i 
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Hit*  fM  • a 


iMjwrdoor? 


BEIL  OUT 


The 


that 


the  bell  is  O JC.,  bet  you  ere  simply  ip  4 vet  i 
haring  BATTERY  TROUBLE-  • 


A Viking 
Bell  Ringer 


installed  in  piece  of 
year  batteries  will  do 


ewer  with  your  bell 
tronhee  for  ALL  TIM. 


IT  LASTS  FIIEYEL—  Hi 
■iftof  ports  MH  ti  star 

Ask  your  dealer 
about  it. 


6H  A VIKING  TOY  TRANSFORMER 


for  your  boy — useful  and  instructiro.  Full  informa- 
tion on  request.  ADDRESS  DEPT.  C. 

Viking  Electric  Company,  Inc. 

152 

Chambers 
S treat 

Niw  Tat,  N.Y. 


HOUSE  or  ELECTRICAL  NOVELTIES 

Famous  “FRANCO’* 

Flashlights,  Batteries 


and  Miniature  Lamps 


The  above  Illustrate*  our  Pistol  Flash- 
Light— A Pavorlte 


Complete  with  Tungsten  SI  KA 
Lamp  and  Battery  . . 

▲T  YOUR  DEALER* 

Interstate  Elactrie  Novelty  Ce. 

JTetp  York  OJMeaae 

SO  Park  JPIees  SOS  I.  St*  A—. 

m m. 


Ill  JTetp 


When  writing,  please  mention  "M.  E.  and  M.” 


This  instrument  is  an  outcome  of  the  “Na- 
tional” Automatic  Telegraph  Transmitter  that 
has  been  used  for  a large  number  of  years  in 
teaching  students  to  become  operators  at 
home.  The  sounder  has  been  replaced  by  a 
special  high  pitch  buzzer,  and  a telephone  re- 
ceiver with  headband  is  included  with  the 
outfit.  The  same  arrangement  of  sending  the 
messages  is  employed,  namely,  a paper  ribbon 
with  perforations,  corresponding  to  dots  and 
dashes,  is  run  past  a pivoted  lever  which 
moves  in  accordance  with  the  perforations 
and  opens  and  closes  a circuit  through  suit- 
able contact  points.  The  clock  work  mech- 
anism for  moving  the  tape  can  be  adjusted  to 
any  speed  and  the  tone  of  the  buzzer  can  be 
varied  to  suit  requirements. 


AUTOMATIC  TELEGRAPH  TRANSMITTER 

The  paper  records  for  the  automatic  wire- 
less transmitter  are  quite  complete,  beginning 
with  the  first  reel  for  sending  single  letters 
and  ending  with  the  last  reel  containing  regu- 
lar wireless  messages.  The  striking  feature 
of  the  record  is  that  the  characters  are  not 
exactly  accurate,  but  have  been  made  by  a 
skilled  wireless  operator  sending  in  the  con- 
ventional manner.  Thus,  the  student  becomes 
accustomed  to  signals  just  as  they  are  usually 
transmitted  and  not  to  perfect,  machine-made 
records.  This  feature  is  a very  commend- 
able one. 

For  full  particulars  regarding  this  instru- 
ment as  well  as  the  various  courses  in  teleg- 
raph offered  by  the  institute,  correspondence 
should  be  addressed  to  Dodge’s  Telegraph, 
Railway  and  Wireless  Institute,  7th  street, 
Valparaiso,  Ind. 


COLLEGE  RADIO  CLUB 

The  College  Radio  Club  announces  the 
result  of  its  election  of  officers  for  the 
new  year,  as  follows:  Charles  E.  Barr, 
president;  William  E.  Lambe,  secretary, 
and  John  T.  Shea,  treasurer. 

The  club  now  numbers  twenty  enthu- 
siastic members,  all  students  of  Christian 
Brothers  College  of  Memphis,  Tenn., 
where  a course  in  “Radio  Telegraphy" 
has  recently  been  added  to  the  curri- 
culum. 
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We  teach  you  Elec* 
tricity  by  giving  you 
the  actual  work  to  do. 

You  Learn  By  Doing! 


You  learn,  not  from  books, 
but  through  personal  inspec- 
tion and  actual  handling  of  all 
tools,  material  and  ip&chinery 
used  in  the  electrical  profes- 
sion today.  Our  system  of 
teaching  is  distinctly  our  own 
and  used  by  no  other  school 
of  its  kind. 

Our  course  is  an  engineer- 
ing course  simplified,  yet  con- 
taining all  the  elements  neces- 
sary to  the  student’s  success. 
It  eliminates  the  frills  and 
spectacular  demonstrations  that 
serve  to  amuse  but  do  not  in- 
struct. It  aims  to  make  the 
student  a working  power 
rather  than  a store-house  of 
theory  which  he,  cannot  apply. 

From  the  day  of  entrance  to 
the  day  of  graduation  a stu- 
dent in  our  school  is  an  in- 
dividual, not  a member  of  a 
class,  of  a section  or  division. 
He  enters  when  he  is  ready  to 
start  and  he  stays  in  the  school 
until  he  is  actually  qualified  to 
hold  a position  in  any  of  the 
many  lines  of  the  electrical 
profession. 

Visit  our  school.  It  possible, 
ana  see  our  students  at  work 
or  write  tor  tree  booklet  de- 
scribing our  course  and  sys- 
tem of  Instruction. 


The  New  York 
Electrical  School 

26  W.  17th  Street 
New  York  City 


Big  Money 

in 

Electricity 

The  electrical  field  affords  a wonderful 
opportunity  to  boys  with  a liking  for 
electrical  work.  The  salaries  paid  are 
large — promotion  rapid,  and,  best  of  all, 
the  profession  is  not  overcrowded. 

The  International  Correspondence 
Schools  of  Scranton  can  make  you  an 
expert  in  the  line  of  electrical  work  you 
like  best.  Hundreds  of  boys  have 
already  won  success  through  I.  C.  S. 
help.  You  can  do  the  same.  Every- 
thing is  made  so  clear  that  you  can 
learn  in  your  spare  time,  regardless  of 
where  you  live  or  what  you  do.  No 
books  to  buy.  See  your  parents  about 
it — they  want  you  to  succeed. 

There’s  big  money  in  electricity. 
Get  after  it  by  marking  and  mailing 
the  attached  coupon  to-day . Finding  I 
out  costs  you  nothing. 

INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  992. B.  SCRANTON,  PA. 

Explain,  without  farther  obligation  on  my  part,  how 
before  which  iVnnrlr  X. 


Automobile  Banning 
■inn  Snperintendent 
Mine  Foreman 
Plumbing.  Steam  Pitting 
Concrete  Conetrnetlea 
Civil  Engineer 
Textile  M *n n factoring 
Stationary  Engineer 
Telephone  Expert 
Mechnn.  Engineer 
■eebnnienl  Drnftamnn 
Architectural  Drnftamnn 
Electrical  Engineer 
Elec,  lighting  Supt. 


Civil  Service 
Architect 
Chemist 
Languages 
Commercial  English 
Building  Contractor 
Industrial  Designing 
Commercial  Illustrating 
Window  Trimming 
Show  Card  Writing 
Advertising  Man 


[ng 


I Name- 


I Preset 

I 


>nt  Occupation- 


Street  and  No.- 
Oity 


8tate_ 
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RHEUMATISM 


My  New  Drafts  are  Relieving  Thousands 
in  Every  Stage  of  this  Cruel 
Disease  without  Medicine 


S«nd  Postal  for  Dollar  Trial  FREE 


To  everyone  suffering  with  Rheumatism,  I 
make  this  unlimited  offer:  Send  me  your  address 
and  I’ll  send  you  by  return  mail  a Regular  Dollar 
Pair  of  my  New  Foot 
Drafts  to  try  free — fresh 
from  my  laboratory  and 
ready  to  begin  their  soothing 
help  the  minute  you  put  them 
on.  They  are  working  wonders 
in  every  stage  of  Rheumatism, 
whether  Chronic.  Acute, 
Muscular,  Sciatic,  Lum- 
bago, Gout,  or  other  form — 
no  matter  where  located  or  how 
severe. 

Letters  are  coming  on  every 
mail,  from  all  over  the  world, 
telling  of  cures  by  my  Drafts 
in  the  most  difficult  cases,  even 
after  80  and  40  years’  suffering 
and  after  the  most  expensive 
treatments  had  failed.  No  mat- 
ter what  your  age  or  how  many 
Frederick  Dyer  othcr  attempts  have  faded.  I 
want  you  to  Try  My  Drafts 
Free  without  a cent  in  advance.  Then,  afterwards, 
If  you  are  fully  satisfield  with  the  benefit  received,  if 
you  feel  that  you  have  at  last  found  the  long  sought 
cure,  you  can  send  me  One  Dollar.  If  not,  simply  wnte 
me  so.  and  they  cost  you  nothing.  1 take  your 
word — I leave  it  all  to  you.  You  can  see  that  1 
couldn’t  have  such  unbounded  faith  in  my  Drafts  if  I 
did  not  feel  positive  that  they  iraochauk 
are  more  prompt  and  sure 
than  any  other  remedy 
known.  Don’t  hesitate.  Re- 
member I’m  taking  all  the 
risk  of  failure,  not  you.  My 
valuable  illustrated  book  on 
Rheumatism  comes  Free  with 
the  Trial  Drafts.  Address  Frederick  Dyer,  Dept. 
282,  Jackson,  Mlcbl  gan.  Send  Today. 


THIS  OXYGENATOR  TT1  TD  TT1  TT1 
BOOKLET  JO  JLv.  Jjj  JtLi 


ok  nan  and  woman  In  tbs 
land  should  road  this  gnat  bssMst 
Costs  nothing  to  got  It.  Ik  points 
tbs  way  to  honsst  health,  true 
wwalth.  real  happfneee.  The  more 
you  have  suffered,  the  oovonr  your 
aflmout.  the  more  you  have  **doo- 
tored” — the  more  you  need  to  toad 
this  wonderful  story  about  Oxygenator,  the  moot  mar- 
volouo  discovery  of  the  sga.  No  matter  what  the  ag*  It 
Is  to  your  advantage  to  rood  this  book!*  bom  cover  to 
oover- whether  you  have  tom  orb  or  bowel  trouble,  rheu- 
matism, liver,  kidney  or  blsddor  dk  order,  oetarrh.  bug 
or  bronchial  trouble.  Mood  or  nervous  dlssass, 
or  weakness  peculiar  to  men  er  women,  eorofula.  Bright'! 
dlsceae.  Mood  poieon,  appendicitis,  or  what.  H dnws 
how  thousands  have  bean  cured  by  thio  wonderful  dleoov- 
ery  without  medicine  or  knife,  and  after  an  alas  fhilsfl. 

WESTERN  OXYGENATOR  COMPANY 

BHATRICB.  KHB& 


Ri<y  Entertainer  320  Jokes  and  Riddles, 

Dig  cnienamer  183  P„)or  Gkmee  anj 

Magic,  18  Tricks  with  Cards,  73  Toasts,  7 
Comic  Recitations,  3 Monologues.  22  Funny 
Readings.  Also  Checkers,  Chess,  Dominoes,  Fox 
and  Geese,  9 Men  Morris.  All  * Oc.  postpaid. 

DOWN,  709  So.  Dearborn  Street,  Dept  37  Chicago.  III. 
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A SYSTEM  OF  COMPRESSED  AIR 


(Continued  from  page  160) 

In  conclusion,  a note  is  appended  in 
which,  the  method  of  calculating  in  con- 
nection with  these  compressors  is  given. 

Note:  i.  Method  for  determining  the  avail- 
able horsepower  of  a head  of  water. 

Horsepower  of  Head  = Height  of  Head 
multiplied  by  Quantity  of  water  passing  over 
per  second  multiplied  by  62.5  (the  result  here 
is  in  ft.  lbs.)  divided  by  550. 

E.  g. : A head  of  water  69  ft.  high  with 
a volume  of  7 c.  ft.  per  second  will  have  a 
horsepower  of: — 

69  X 7 X 62.5 


550 

= 55  H.P. 

2.  Method  for  finding  the  quantity  of  water 
required  to  develop  any  desired  horsepower 
of  air  from  a hydraulic  compressor. 

In  using  this  method  it  is  usual  to  regard 
the  compressor  efficiency  as  75  per  cent,  or  94 
of  the  horsepower  developed  by  the  head  of 
water.  Sometimes  a specific  efficiency  of  the 
compressor  is  stipulated  in  the  contract,  in 
which  case  these  remarks  do  not  apply. 

4 

Quantity  of  Water  = — X desired  H.P. 

3 

of  air  X 550  4-  ht.  of  Hd  of  Water  4-  62.5. 

Suppose,  for  instance,  it  is  required  to  cal- 
culate what  volume  of  water  in  a head  of  71 
feet  will  develop  5,100  H.P.  in  the  air  deliv- 
ered; we  proceed  thus: 

4 5100  550  1 2 

Quantity  = — X X X — X 

31  1 71  125 

299200 

= c.  feet  per  sec. 

355 

= 843  c.  feet  per  second. 

In  the  above  calculation  multiplying  by  550 
reduces  the  H.P.  of  the  water  to  foot  lbs.  of 
energy.  Dividing  this  result  by  the  height  of 
the  head  of  water  obtains  for  us  the  weight 
of  water,  whence,  knowing  the  weight  of  one 
c.  ft.  of  water  to  be  62.5  lbs.  the  volume  per 
second  is  simply  deduced. 


MORRISANIA  RADIO  CLUB 

On  November  4,  the  Morrisania  Radio 
Club  was  organized  at  937  College  ave- 
nue, Bronx,  N.  Y.,  and  the  following 
officers  were  elected:  A.  Frey,  presi- 

dent ; R.  Hagen,  vice-president ; L. 
Folkes,  treasurer,  and  V.  Fritch,  secre- 
tary. All  wireless  amateurs  in  New 
York  City  are  cordially  invited  to  join, 
as  the  purpose  of  this  organization  is  to 
bring  the  amateurs  into  closer  touch. 
All  communications  should  be  addressed 
to  the  secretary. 
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This  Superb  Artist  Model 

Piano  Shipped  FREE 

Yes  free,  positively  and  absolute- 
ly free.  You  do  not  have  to  pay  us  a single  penny  now  or  later. 

We  merely  ask  you  to  accept  it  on  free  trial  in  your  home.  We  do  not  even  ask 
for  any  deposit  or  any  guarantee — not  even  any  C.  O.  D.  payment  to  us.  We  pay 
all  freight  charges  to  your  nearest  railroad  station.  This  offer  is  made  direct  to 
you  without  any  middleman's  profits,  no  jobber’s  profits,  no  dealer’s  profits  be- 
tween us  and  you.  You  get  this  superb  Evans  Artist  Model  Piano  under  our 
direct  selling  plan  from  $100  to  $200  less  than  you  can  buy  a cheap  commercial 
piano  from  your  local  dealer.  Write  today— get  full  particulars  of  this  great  offer. 


Easy  Payments— 

Never  mind  the  money.  Our  low  whole- 
sale price  and  easy  payment  terms  are  so  very 
liberal  that  you  never  think  of  the  money. 

This  offer  places  you  in  the  very  same  posi- 
tion as  if  you  were  a dealer;  you  buy  it  at 
exactly  the  same  price  as  the  deafer  buys.  You 
do  business  direct  with  the  factory  and  get  the 
piano  at  our  low  rock  bottom  price  with  all 
middlemen’s  profits  cut  out. 

We,  the  manufacturers  of  the  Evans  Artist  Model 
V*awOL  V/llvl  Piano,  will  ship  direct  to  you  from  the  factory  your 
choice  of  any  of  our  artist  pianos  free.  We  prepay  the  freight.  You  make  no  deposit 
of  any  kind  to  us..  We  want  you  to  hear  its  pure,  vibrant  tone — we  want  you  to 
examine  its  splendid  workmanship— we  want  you  to  compare  the  Evans  Artist 
Model  Piano  with  any  other  piano  made.  If  at  the  end  of  the  4 weeks  free 
trial  you  are  not  convinced  that  the  Evans  Artist  Model  Piano  is  the  one 
piano  for  your  home,  ship  it  back  at  our  expense. 


No  Money  Down— 

Not  one  cent  on  this  amazing  free  trial 
offer.  You  do  not  have  to  pay  a single  cent 
to  us  unless  you  decide  to  keep  the  piano.  If 
you  want  to  send  it  back  do  so  at  our  expense. 
If  you  are  satisfied  with  the  piano  after  80 
days  free  trial  and  decide  that  you  want  to 
keep  it,  our  easy  payment  plan  is  open  to  you. 
Take  your  time  to  pay  for  it. 


Mail  Coupon  NOW 

and  full  particulars  of  the  greatest  piano  offer  ever  made.  It  means 
a saving  from  8100  to  $200  on  the  purchase  of  a piano.  To  the  first 
buyer  in  each  locality,  we  offer  a two-years’  course  in  music  free. 
WRITE  TODAY— NOW. 

EVANS  PIANO  CO. 


DEPT.  494 


CHICAGO. 


FREE 
Coupon 

F.O. 

Evans  Piano  Co. 
Dept.  494,Chicago,  111. 
Gentlemen  — With 
the  understanding  that 
I am  not  buying  any- 
thing, you  may  send  me 
free  prepaid  a copy  of  your 
Art  Catalog  and  full  partic- 
lars  of  your  direct  selling  plan. 


Name. 


Address. 

When  writing,  please  mention  "Modern  Electrics  and  Mechanics.*1 
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WE  CARRY  A STOCK  OF 

KNAPP  GOODS 

LEVY  ELECTRIC  CO. 

839  Market  Street  Sea  Francisco,  Calif 


K.  & D.  Measirinf  Instnments 

ViltMtar,  Ni.  n,kwmtH,  lb.  20,  Price,  $100 


Our  mearavins  instruments  are  inexpensive  but 
well  made  and  designed  for  practical  work. 

For  sale  by  all  dealers,  or  will  be  sent  express 
prepaid  upon  receipt  of  $2.23.  Send  for  our  cata- 
log No.  9-A.  of  high  grade  battery  motors  and 
small  dynamos.  All  dealers  should  write  for  cata- 
log and  prices  of  our  line. 

KENDRICK  & DAVIS  CO. 

Manufacturers 

Lebanon  Now  Hampshire 


BOY  ELECTRICS 

The  KNAPP  LEADER — The  Best 

FRICK 

$£50 

tiuirMtMd  ai 
K.pret.at.d 


Many  other  motors  at  all  prices. 

Live  dealers  everywhere. 

Order  direct  or  ask  your  dealer  to  show  you 
the  Knapp  line  and  insist  on  getting  Knapp  goods. 

Dealers  not  already  handling  the  Knapp  line 
should  ask  for  prices^ 

Catalogue  illustrating  full  line  of  dynamos, 
motors  and  electrical  novelties  free  on  request. 

Knpp  Electric  ft  Novelty  Co.  tl 


When  writing,  please  mention  "M.  E.  and  M.” 


HIGH  FREQUENCY  CURRENT 
APPARATUS 


( Continued  from  page  164) 

45  inches  long  or  more,  are  wax  impreg- 
nated, the  wax  being  applied  while  the 
coil  is  in  a vacuum  so  that  all  air  bubbles 
are  removed  from  the  mass.  These  air 
bubbles  are  the  cause  of  many  break- 
downs in  large  coils.  For  a 12-inch  spark 
coil  it  is  not  necessary  to  have  the  sec- 
ondary impregnated  in  a vacuum,  but 
if  the  maker  has  the  facilities  for 
producing  a vacuum,  the  insulation  and 
life  of  the  coil  may  be  much  enhanced. 
To  impregnate  the  secondary  in  a va- 
cuum, the  secondary  when  completely 
wound,  is  placed  in  an  air-tight  metal 
cylinder  having  sufficient  strength  to 


withstand  the  heavy  strain  to  be  imposed 
upon  it  when  exhaustion  takes  place. 
When  exhausted  to  the  maximum  de- 
gree attainable,  the  hot  wax  is  admitted 
to  the  chamber  where  it  will  thoroughly 
permeate  every  part  of  the  winding. 
After  it  has  become  cold,  it  is  removed 
from  the  cylinder.  Paraffine  wax  of 
good  quality  will  be  satisfactory  for  all 
purposes  here,  but  beeswax  is  a much 
better  insulator,  although  it  costs  about 
three  to  four  times  as  much  as  paraffine. 
In  using  paraffine  wax,  care  must  be 
taken  that  it  never  reaches  the  boiling 
point  or  not  over  100  degrees  Fahrenheit, 
as  it  then  loses  to  a considerable  degree 
its  insulating  properties.  The  best  way 
to  heat  it,  is  to  have  a melting  pan  or 
vessel  set  within  another  larger  one  con- 
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taining  water,  similar  to  an  oatmeal 
cooker.  About  the  simplest  and  most  ef- 
ficient method  of  impregnating  the  sec- 
ondary wire  is  to  immerse  the  spools  of 
new  wire  in  melted  paraffine  wax,  until 
all  air  bubbles  cease  to  rise  from  them, 
indicating  that  the  wire  is  thoroughly 
permeated  with  the  wax. 

The  secondary  for  this  coil  is  to  be  di- 
vided into  90  pies,  each  pie  % inch  thick. 
To  wind  the  pies  or  sections,  a winding 
machine  must  be  fashioned,  a sketch  of  a 
simple  one  being  given  in  Fig.  2.  The 
centre,  or  core,  of  fibre,  should  be  Y\ 
inch  larger  in  diameter  than  the  outside 
diameter  of  the  insulating  tube  over  the 
primary  coil  and  have  its  edge  slightly 
tapered  so  that  it  will  readily  release  it- 
self from  the  pie  when  the  latter  is 
wound.  The  sides  of  the  form  may  be 
of  hard  wood  or  brass.  For  use  in  wind- 
ing transformer  sections  where  the  turns 
on  the  pie  must  be  counted,  a bicycle  cy- 
clometer can  be  attached  so  as  to  register 
one  point  for  every  revolution  of  the 
form.  If  not  of  the  resetting  type,  sim- 
ply subtract  the  reading  at  starting  from 
that  observed  at  finishing  and  the  answer 
will  be  the  number  of  turns  on  the  pie. 
The  distribution  of  the  total  amount  of 
wire  on  the  secondary  among  the  90 
pies,  is  most  easily  accomplished  by  di- 
viding the  gross  weight  of  wire  by  90, 
which  gives  2.13  or  2%  ounces  of  wire 
to  each  pie  for  the  No.  36  winding  and 
22/z  ounces  per  pie  for  the  No.  34 
winding. 

When  the  wire  on  the  spools  has  been 
all  prepared  as  described  above  by  im- 
mersing in  hot  wax,  the  arrangement  il- 
lustrated in  Fig.  3,  will  be  found  quite 
suitable  for  winding  the  pies.  A bunsen 
gas  flame  is  placed  upon  a table,  about 
two  feet  below  the  wax  impregnated 
spool  of  wire ; the  rising  heat  keepine  the 
wax  soft  while  it  is  wound  on  the  form. 
Use  no  more  heat  than  that  required  to 
keep  the  wax  soft  and  hot.  When  the 
requisite  amount  of  wire  is  on  the  pie 
winder,  remove  the  lock  nuts  from  the 
shaft,  and  with  the  aid  of  a thin  flat 
knife  inserted  between  the  wire  and  the 
side  of  the  form,  loosen  the  pie  which 
will  hold  its  shape  nicely  and  the  tapered 
centre  block  will  come  out  easily.  If 
the  centre  block  does  not  come  out  easily, 
place  a turn  of  thin  paper  around  it  be- 
fore starting  to  wind  the  next  pie. 

After  the  pies  have  all  been  wound, 


Yn  Can  Vary  the  Tew  or 
Pitch  of  Yanr  Spark 

at  will  by  using  the 


BARNES  VARIABLE 
SPEED  A.  C.  MOTOR 

on  your  revolving  spark  gap. 


in  two  sizes  suitable  for  direct  con- 
nection te  any  gap  from  H K.W.  to  6 K.W., 
or  larger,  and  in- 
stantly variable  in 
speed  from  1,000 
to  7,000  revolu- 
tions per  minute 
without  the  use 
of  external  reais- 
other 


regulating  devices. 
Absolutely  reliable 
and  positively 
non-heating.  High 
efficiency  at  all 


The  Barnet  Mo- 
tor is  indispensable  to  Dentists,  Jewelers,  Tool- 
makers,  and  all  who  require  a reliable  source 
of  power  at  variable  speed  on  A.  C.  and  D.  C. 
circuits. 

For  the  Motion  Picture  Machine,  the  motor 
Is  an  acquisition.  The  simplicity  of  the  con- 
trol is  invaluable  under  such  circumstances. 
Let  na  send  you  fine  catalog. 


BARNES  MFG.  CO. 

777  Belmont  Street.  SUSQUEHANNA.  PA. 


Preserve  Your  Magazines 

How  often  have  you  wished  to  read  a cer- 
tain article  on  How  to  make  one  special  in- 
strument and  found  the  copy  lost  or  mutilated. 
You  will  be  glad  to  know  that  we  have  suc- 
ceeded in  securing  a really  practical  binder,  you 
can  now  have  Modem  Electrics  & Mechanics 
in  the  form  of  a bound  book,  ready  to  refer 
to  at  any  time. 

THE  BIG  BEN  BINDER 

Is  the  ilmpleat  binder  made.  TTie  binding  la  aa  sim- 
ple aa  sticking  paper*  on  an  ordinary  file.  Rach 
binder  hold*  twelve  numbers  of  Modern  Elect rlca  & 
Mechanics  The  Big  Ben  Binder  has  the  ap- 

pearance of  a regular  bound  book. 
TVip  cover  is  of  rallum  de  line:  the 
name  ■ Lamped  In  real  gold  leaf. 
The  binder  makes  a richly  bound 
volume  that  will  be  a handsome  addi- 
tion to  your  library.  By  medal  ar- 
rangement we  can  furolah  you  with 
this  binder  for 

Only  $1 

Just  send  us  your  name  and  ad- 
dreea  on  a slip  of  paper.  Simply  aay 
"Bond  me  your  binder.  I euoioee 
|1."  The  binder  will  be  sent 
promptly,  all  chargee  prepaid. 

Send  in  your  order  now  to 

Modem  Electrics  & Mechanics 


When  writing,  please  mention 
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Furniture  On  Credit 

WRITE  FOR  MAMMOTH  BARGAIN 
BOOK  PICTURING  4,782  ARTICLES. 

SPIEGEL,  MAY,  STERN  CO. 

1299  WMt  98th  Strait,  Chicas*. 

FROM  MAH 

SAVE  40  CENTS 

mi  mry  ima  of  t**s 
refill  ar  2-for-a-auarter 
•nart  nodsl — th«  aaa-  i 
••n't  favorite  aaoag  S 
Mta  wha  know. 

Bond  ter  CatalofM  aad 
Pajaaa  Swats*  Saopka 

LEAGUE  COLLAR  O 

LER  to  wcarcr 

coij.ars 

\ soft  or  Laaadsred 

A \ *1.10  • Dot 

\ r\  / PAJAMAS 
V V All  States  Hi  Mm 

Y M $1.10  a Suit 

3..9A  Hop*  St*.  Brooklyn.  N.  Y. 

DON'T  TRY  TO  BE  A 

CHAUFFEUR 


or  (to  to  Any  school  to  loam,  or  part  with  your 
hard  earned  dollars  until  you  have  read  our  valu- 
abl  guide  FIRST.  It  tells  what  you  should  PAY 
and  what  you  should  GET.  Do  not  be  deceived  by 
schools,  which  claim  everything  and  give  you  noth- 
ing. YOU  CAN'T  AFFORD  TO  SPEND  ONE 
CENT  TIIAj  YOU  GET  OUR  GUIDE.  It  costs 
nothing  and  may  save  you  many  dollars.  Write 
now  for  this  FREE  lK>ok. 

PRACTICAL  AUTO  SCHOOL.  70G  Beaver  St.  New  York 


Toy 
Transformers 


DIAMOND 
TRANSFORMER  CO 

816  SECOND  AVE. 
PITTSBURGH 


Miniature 

Transformers 


110  Volts  to  ^ 
8-88  in  t Volt  Steps 


PA. 


110  Volta  to  6 
110  - “ 18 


THE  WHITE  FLYER 

Yon  build  it $1.00 

Wo  build  it $2.28 

Postpaid. 


MODEL 

AEROPLANES 

Our  new  Dopordusaia  model 
is  a winner 

Write  for  free  handbook  of 
Models  and  Supplies 


Wading  River  Mfg.  Co.,  Wading  River,  N.  Y. 


m -igra' 


B 


O Y S!  Get  a Big 
BLERIOT  MONOPLANE 


THAT  WILL  FLY,  given  free  for 

selling  12 — 18K.  heavy  Gold  Filled 
Scarf  Pins  at  25  cent*  each. 
Send  for  the  pins  to-day.  When 
■old  return  $3.00  and  we  will  send  the  Monoplane.  LENOX 
NOVELTY  CO..  52  Harrison  Ave..  Jersey  City.  N.  J. 


WIRELESS  MArNUAL 

AND  CATALOG  C OF  ELECTRI- 
CAL SUPPLIES  AND  NOVELTIES 
DAVID  KILLOCH  CO.  Dept.  C 67  Murray  St..  N.  Y. 


FREE 


We  can  furnlnk  any  book  published. 
Write  Book  Dept.,  Modern  Publishing 
Co.,  231  Fulton  St.,  N.  Y. 


When  writing,  please  mention  “M.  E.  and  M.” 


they  must  be  assembled  over  the  insulat- 
ing tube.  All  the  pies  should  be  wound 
in  the  same  direction  and  every  other  one 
reversed  in  its  position  when  assembling, 
after  the  manner  depicted  in  Fig.  4.  The 
object  of  doing  this  is  to  prevent  the 
crossing  over  of  the  leads  from  one  sec- 
tion by  those  of  another,  causing  a pie 
to  be  short-circuited  sooner  than  if  the 
method  here  shown  is  followed.  By  re- 
versing every  other  pie  it  is  possible  to 
connect  first  two  inside  leads  and  then 
two  outside  leads  together,  the  direction 
of  the  current  always  being  in  the  same 
direction.  Three  well  paraffined  paper 
discs,  each  about  6 mils*  thick  and  1 
inch  greater  in  diameter  than  the  pies, 
should  be  placed  between  every  pie  and 
its  neighbor  in  assembling.  A view  of 
the  cross-section  of  the  secondary  is 
shown  in  Fig.  4a. 

To  keep  the  secondary  winding  as 
compact  as  possible  the  special  heating 
copper  or  iron  shown  in  Fig.  5 is  very 
useful,  its  diameter  being  the  same  as 
that  of  the  pies.  As  each  pie  and  its 
paper  discs  are  set  on  the  tube,  the  warm 
iron  is  pressed  down  over  it,  causing  the 
secondary  to  be  quite  solid  when  com- 
pleted, leaving  not  less  than  2*4  inches 
between  the  end  sections  and  the  ends  of 
the  tube. 

The  construction  of  the  interrupter  and 
condenser  is  covered  in  the  next  chapter. 

* 1 mil  = one-thousandth  of  an  inch. 

( To  be  continued  in  the  March  issue ) 


HOW  TO  COLOR  ELECTRIC 
LIGHTS 

Take  a little  white  shellac,  thin  it 
down  with  alcohol,  and  by  dipping  the 
bulb  in  this  solution  a splendid  imita- 
tion of  frosted  glass  is  obtained.  Care 
must  be  taken  to  have  the  shellac  very 
thin,  otherwise  it  will  not  run  smooth. 
If  one  desires  green,  purple,  red,  blue 
or  any  other  color,  buy  a package  of 
egg  dye  of  the  color  required,  dissolve 
it  in  wood  alcohol  and  pour  it  into  the 
shellac.  The  cost  is  only  *4  cent  for 
each  light. 

Contributed  by  R.  Lisle  Braught. 


It  is  interesting  to  note  the  numer- 
ous churches  throughout  the  United 
States  that  are  now  using  electric  signs 
to  attract  attention. 
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Name 


State 


Money 
Always  There 


You  can't  afford 
to  overlook  this 
opportunity  1 0 
increase  your 
salary  and  better 
your  position. 
Mark  and  mail 
the  coupon  NOW. 


Your  special  training — or  lack  of  it — 
hits  you  right  in  the  money  pocket.  If 
you’re  not  earning  enough  to  more  than 
make  both  ends  meet,  or  if  the  work 
you’re  doing  is  uncongenial,  now  is  the 
time  to  right  these  conditions  by 
acquiring  the  special  training  that  will 
make  you  successful  and  happy. 

Select  from  the  attached  coupon  the 
particular  occupation  you  like  best,  mark 
the  coupon  as  directed  and  mail  it  today. 
That’s  all  you  have  to  do  to  learn  how  the 
International  Correspondence  Schools  can 
train  you  at  home  and  in  your  spare  time — 
no  matter  where  you  are,  what  you  do,  or 
what  your  age.  If  you  can  only  read  and 
write , the  way  is  open . 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  992,  SCRANTON,  PA. 

Cxplmn.  without  further  obligation  on  my  part,  how 
I can  qualify  for  thu  position  before  which  I mark  X. 


Electrical  Engineer 
JSlec.  Ltsrh  ting  Supt 
Electric  Car  Running 
Electric  Wiremnn 
Telephone  Expert 
Architect 

BulldingContractor 
Architectural  Draftsman 
Structural  Engineer 
Concrete  Construction 
Meehan.  Engineer 

Meehan  lea  I Draftsman 
Refrigeration  Engineer 
Civil  Engineer 
Surveyor 
Mine  Superintendent 
Metal  Mining 
Locum o tl v e Ei re m an  it  E n g. 

Stationary  Engineer 

Textile  Manufaeturing 
Ga*  Engine* 

Automobile  Running 


Present  Occupation  _ 


Civil  Service 
Railway  Mull  Clerk 
Bookkeeping 
Stenography  A Typewriting 
Window  Trimming 
Show  Card  Writing 
Lettering  k Sign  l*a!ntlng 
Advertising 
Salesman 
Commercial  Illustrating 
Industrial  Design  tug 
Commercial  Law 
Teacher 

English  Branches 
Good  English  for  EveryOne 
Agriculture 
Poultry  Farming 
Dumbing  k Steam  Fitting 
Sheet  Metal  Worker 
Navigation  Spanish 

Language*  French 

Chemist  German 


Street  and  No._ 


Whta  writing,  pleue  mention  “Modern  Electrics  end  Mechanics.” 
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TELEGRAPHY  TAUGHT 

IN  THB  SHORTEST 

POSSIBLE  TIME 


The  Omnigrmph  Automatic  Transmitter  combined 
with  standard  key  and  sounder.  Bends  your  tele- 
graph messages  at  any  speed  just  as  an  expert  oper- 
ator would.  Five  styles  |8  up.  Circular  free. 

tangnph  Ik  CL  39#  GarthaA  St,  Hear  Yet 


F P ADM  WIRELESS 
LEAKn  TELEGRAPHY 


The  demand  for  competent  men  is  increas- 
ing daily  in  the  wireless  field.  We  pre- 
pare students  to  take  the  government  ex- 
amination in  the  shortest  possible  time. 
Our  students  are  with  the  Telefunken  and 
Marconi  Wireless  Companies  Call  or 
write  at  your  earliest  convenience  for  cir- 
cular. 

DAY  AND  EVENING  CLASSES 

BARRETTS  WIRELESS  SCHOOL 

344  B.  152nd  SL  Nsw  York  City 


THE  BEST  EVENING  COURSE  IN  WIRELESS  IN  NEW  YORK 

If  you  live  nearby  and  wish  to  hold  your  present  position,  while  studying  at  night  Complete 

equipment— twelve  lns^uctom  -^crnment  license— under  a Marconi  Engineer 

UOperatiif  sal  Construction 
Evening  Coaraea  in  ®,|2a*erlJ,»  Drafting 

Spaaiah  tor  Opcrntore 
Sets  class  <«  Engineering  starts  soon. 


nots  cuus  w ~ — 

T . M.  C.  A.  TH.EBRAFH  SCHOOL.  »4»  —•»  W*w  Tor* 


SEE  THE 

WORLD 


Our  Operators  are  with  tha 

MARCONI  WIRELESS  COMPANY 
UNITED  FRUIT  COMPANY 
U.  $.  GOVERNMENT 

Wireless,  Railroad  and  Commer- 
cial telegraphy.  Day  and  Even- 
ing. Low  monthly  rates. 

PHLA1EIPIU  SClia  OF  WIIOESS  TEUUtflY 
in  flaw.  PUWAT  MHIMI 
mu  ari  COR  flMEB  PlUUdfU.  PI 


(EARN  TELEGRAPH 


Bless.  Also  superior  station 
_ Splendid  opportunities.  De- 

Imami  greater  than  supply.  Graduates  s 
We  own  and  exclusively  occupy  two  large  modem  I 
hmfwUnf  equipped  with  R.  R.  and  Western  Unisol 

(raa  and  eomplata  $8,000  Maroon  1 Wirslos*  Station.  Old*  I 
_„t  and  larva  it  acbool— aat  89  jaara.  Invaatmont  »»  000. 1 
■Radorsod  by  Railroad.  Wlralaas  and  Wastarn  Union  OffW  I 
' ‘ Ksport  practical  Wachsrs.  Living  axpanaaa  may  ba  I 
>d.  Tuition  low  Easy  paymanto-  Catalog*  Proa. 

I Mr'i  Tihtml  Mray  I fimw  IntlMs 

7 th  H treat  Valparaiso.  lad. 


annul. 


LEARN  TELEGRAPHY  FREE 

We  teach  you  by  mall.  Wireless.  Commercial  and  Railroad 
Telegraphy.  Our  couree  cotta  you  nothing. 

Write  to-day  for  free  booklet  containing  full  details. 

BROOKLYN  TELEGRAPH  SCHOOL 
W.U.  Telegraph  B ld  g.  30  Fulton  St.,  Brooklyn,  N.  Y 
Largest  Telegraph  School  In  the  U.  S. 


with  76  in.itp.tloo.  for  nok- 

ing  Batteries,  Dynamos.  Motor* 

Telegraph  apparatus.  Telephone.  Lights.  Bella.  Alarm  a.  Coil*. 
“Wireless"  Currant  Reverse*  Electric] 


\ 1 "Wireless"  Currant  Rev^er,  Klactric  Bngms l me . 

trleal  Experts  so  that  anyone  can  understand  it.  With  Cat.  All 

;j.  C.  Dom,  705  S.  Dearborn  It,  Dept  48,  Chicago,  lilt 


MARCONI  OPERATORS  SEE  THE  WORLD 


Be  a Telegraph  Operator 

Hew  method.  Home  Instruction.  Posi-  ■ 

tlona  now  open.  Big  salaries.  Com- 
plete Students  outfit  end  lessons  Bent  / 

on  TIN  DAY*  FHMM  ' 

TRIAL.  Write  today 
for  FEE*  BOOK  *nd  Q 

■stS^egnSb  Schsol  b Bld«-  Kansas  City’Mo 


Sm  The 
WoiM  and 
Gat  Paid 
Fer  Doing  It 

h.-  M-d  ^ 

t government  license  we  assure  you  of  n good  poridon. 

Join  the  next  cUee  — beginning  sow.  Wmi  nt 
once  for  full  information  and  rote*.  Don  I doing. 


As  i Merooni  wfcelaes 
operator  you  will  have  e 
chance  to  visit  oil  the 

ISTSSSi  “ioClhAmwic.  in  Europe  «d 


MARCONI  WIRELESS  TELEGRAPH  SCHOOL  OF  INSTRUCTION, 


1120  PROSPECT  AVE. 
CLEVELAND,  OHIO. 


When  writing,  plegee  mention  “Modern  Electric*  and  Mechanic*” 
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SELENIUM  AND  SELENIUM 
CELLS 


( Continued  from  page  205) 

electric  current  actuate  the  telephone 
membranes  in  true  accordance  to  the 
operator’s  voice.  Speaking,  singing 
and  whistling  can  be  distinctly  heard 
in  the  telephone  receivers.  The  vi- 
brating acetylene  flame  is  at  the  focus 
of  a concave  mirror  in  order  to  increase 
the  illumination  of  the  distant  selenium 
cell.  The  insertion  of  a small  disc  of 
metal,  cardboard,  etc.,  between  the 
selenium  cell  and  the  flame  will  in- 
stantly stop  the  transmission.  The 
apparatus  will  work  in  diffused  day- 
light as  well  as  in  the  dark. 


THE  LICENSED  WIRELESS  OP- 
ERATORS OF  WESTERN 
NEW  YORK 

The  East  Buffalo  Wireless  Club  has 
been  reorganized  for  the  season  of  1913- 
14.  Not  liking  the  name  previously  used 
by  the  club,  a new  name  has  been  adopt- 
ed, and  the  club  is  now  known  as  the 
Licensed  Wireless  Operators  of  Western 
New  York. 

Meetings  are  held  on  the  second  and 
fourth  Tuesday  of  every  month.  Inas- 
much as  the  club  has  only  been  organized 
a short  time,  the  membership  is  not  very 
large  at  present,  but  there  are  prospects 
of  many  more  amateurs  joining  during 
the  winter. 

The  club  will  be  pleased  to  communi- 
cate with  other  similar  organizations  or 
any  individuals  interested  in  wireless 
telegraphy.  All  communications  should 
be  addressed  to  A.  H.  Benzee,  secretary- 
treasurer,  701  Walden  avenue,  Buffalo, 
N.  Y. 


RADIO  AMATEURS  OF  DETROIT 

A change  has  recently  been  made  in 
the  organization  of  the  Radio  Amateurs, 
of  Detroit.  The  present  officers  are: 
Arthur  A.  Smith,  president,  721  Hub- 
bard avenue,  and  Charles  O.  Apgar,  sec- 
retary and  treasurer,  520  16th  street,  De- 
troit. The  club  is  desirous  of  communi- 
cating with  other  similar  organizations, 
and  all  communications  shguld  be  ad- 
dressed to  the  secretary. 


WIRELESS 

Railroad — Commercial 

T ELEGRAPH  Y- — 

At  the  oldest  and  largest  school  in  the  East, 
giving  a complete  course  at  low  rate  of  tui- 
tion. Our  new  $4,000  wireless  station  com- 
plete. 

ALL  GRADUATES  PLACED  IN  GOOD  POSITIONS 


Next  class  date,  February  and. 

Write  for  Catalogue.  Open  all  Summer. 


V ! “YOU  KNOW  US” 

!;  LET  US  KNOW  YOU 

Correspondence  Course 

BOSTON  SCHOOL  OF  TEU6RAPHY  STS 


Learn  Wireless,  Railroad,  and  commercial  telegraphy;  classes 
day  and  evening;  latest  wireless  apparatus  used;  pupils  receive 
wireless  messages  from  ships  and  stations  many  miles  away. 
Write  or  call  for  descriptive  matter,  terms  and  bulletin 
giving  positions  held  by  our  graduates. 

The  PArNE  Uptown  BUSINESS  SCHOOL 
Bos  A"  1931  Broadway,  near  65th  St.,  New  York  City 


?:ur0WN  BOSS 

AGENTS  EARN 
BIG  MONEY 

selling  Golden  Rule  genuine  hand  forged  English  Razor  Steel 
Knivea  We  will  put  any  photo  or  lodge  emblem  on  one  side  of 
the  transparent  handle,  and  name  and  address  on  the  other.  We 
have  a complete,  fully  guar- 
anteed line  of  knives,  rarort. 
strops  and  cutlery  specialties. 

Quick  sales.  Big  profits.  Ex- 
perience unnecessary.  Write 
today  for  catalog  and  terms. 

Golden  Rule  Cutlery  Co..  552  W.  Lake  St.,  Dept.  108  Chicago 


What  18c  Will  Do 

The  little  matter  ol  ISc  in  stamps  w ill  bring  you  the  Path* 
flnderfor  13  weeks  on  trial.  The  Pathflnderis.inillustrated 
weekly,  published  at  the  Nation's  Capital,  for  the  Nation  ; now 
in  its  2 1st  year  of  increasing  success.  The  paper  fills  the  bill 
without  emptying  the  purse;  it  costs  bu  ill  a year.  If  you  want 
to  keep  posted  on  what  is  going  on  In  the  world,  at  the  least  ex- 
pense of  time  or  money,  this  isyour  means.  If  you  want  a pa- 
per in  your  home  which  is  sincere,  reliable,  entertaining,  whole- 
some. the  Pathfinder!  s vours.  Ifvou  would  appreciate  a pa- 
per which  puts  everything  clearly,  fairly.  brirtU  - here  it  Nat 
last.  Send  only  15c  to  show  that  you  might  like  siu  h a paper, 
and  we  will  send  the  Pathfinder  on  probation  13  w eekv  The 
1 Sc  <1  oes  not  repay  us.  but  we  are  glad  to  i n \ est  in  New  } rirnds. 
Address  The  Pathfinder,  Box  27,  Washington,  P.  C. 


When  writing,  please  mention  “W.  E.  and  M,” 
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Wireless  Telegraph  Contest 

The  Wireless  Station  and  Laboratory  contest  is  a regular  monthly  feature. 
The  best  photograph  submitted  each  month  is  awarded  a first  prize  of  Three 
Dollars;  second  best,  Two  Dollars;  third  best,  One  Dollar. 

The  description  of  a station  should  not  exceed  250  words.  Write  on  one 
side  of  the  paper  only,  using  as  many  separate  sheets  as  are  necessary.  De- 
scriptions should  be  written  in  ink — not  pencil.  Typewritten  descriptions  using 
double  spacing  are  preferable  to  any.  It  is  advisable  to  send  two  prints  of  the 
photograph  whenever  possible — one  toned  dark  and  the  other  light — in  order  to 
permit  of  choosing  the  one  best  adapted  for  reproduction.  Prints  should  be 
sharp  and  distinct. 

This  competition  is  open  to  all,  irrespective  of  whether  they  arc  subscribers 
or  not. 


FIRST  PRIZE 

We  are  submitting  a photograph  of 
our  receiving  station  for  entry  in  your 
wireless  contest. 

The  instruments  comprising  this  set 
are  mounted  about  a mahogany  table, 
within  which  most  of  them  are  con- 
cealed. At  the  left  end  of  this  table 
may  be  seen  a number  of  adjusting 


STATION  OF  MESSRS.  ECKARD  AND  MC  FEETERS 

knobs.  The  one  at  the  rear  corner 
serves  to  adjust  a loading  inductance, 
the  capacity  of  which  is  about  10,000 
meters.  Just  in  front  of  this  are  two 
switches  used  for  adjusting  the  pri- 
mary of  a loose  coupled  tuner.  To 
each  of  the  contacts  of  one  of  these 
switches  are  connected  10  turns,  and 
to  each  point  of  the  other,  1 turn,  of 
the  primary  inductance.  This  arrange- 
ment affords  a very  fine  adjustment  The 
two  knobs  further  toward  the  front 
serve  to  adjust  the  coupling  and  induc- 


tance of  the  loose  coupler  secondary. 
To  the  right  of  the  above  switches,  and 
at  the  rear  of  the  table,  are  the  pro- 
jecting handles  of  two  Clapp-Eastham 
variable  condensers.  Nearby  may  be 
seen  a perikon  detector,  and  an  audion. 
The  pair  of  trans-Atlantic  receivers 
seen  lying  on  the  table  have  been  re- 
placed by  three  sets  of  navy  type 
phones  since  the  photograph  was 
taken.  The  key  operates  a relay  con- 
nected to  our  transmitting  apparatus, 
which  is  located  in  another  part  of  the 
building.  The  receiving  room  in  which 
the  above  instruments  are  located  was 
especially  built  for  the  purpose,  and  is 
nearly  soundproof.  We  are  more  than 
pleased  with  the  results  we  are  getting 
from  this  set,  which  has  cost  a great 
deal,  both  in  time  and  money. 

A great  many  of  our  ideas  were  ob- 
tained from  Modern  Electrics . which 
we  have  taken  for  years. — Lewis  J. 
Eckard  and  John  McFeeters,  Philadel- 
phia, Pa. 


SECOND  PRIZE 

A photograph  of  our  wireless  station 
is  herewith  submitted. 

The  antenna  consists  of  4 strands  of 
7-22  phosphor  bronze,  220  feet  long, 
100  feet  high  at  one  end,  and  80  feet 
high  at  the  other.  ince  the  enactment 
of  the  wireless  lav  ve  have  erected  a 
small  antenna  for  the  200-meter  wave 
length. 

The  receiving  set  consists  of  the  fol- 
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Have  You  Seen  Our  New  325  Page 
Electrical  and  Wireless  Catalog? 

It  Is  A Record  Breaker! 


What  the  Catalog  contains— 


125  pp.  Wireless  apparatus. 
10  pp.  Wireless  materials. 
5 pp.  Transformers. 

5 pp.  Storage  Batteries. 
15  pp.  Telegraph  appa- 
ratus. 


35  pp.  Motors. 

12  pp.  Miniature  lamps. 

7 pp.  Flashlights. 

5 pp.  Massage  vibrators. 

18  pp.  Miniature  railways. 

4 pp.  Electric  light  plants. 
10  pp.  Ammeters,  voltmeters. 


6 pp.  Launch  lighting  sets. 

5 pp.  Shotguns,  rifles,  etc. 
8 pp.  Pocket  knives. 

12  pp.  Victrolas. 

1 2 pp.  Radiopticans. 

22  pp.  Electrical  and  me- 
chanical books. 


THE  WIRELESS  SECTION  is  four  times  as  large  as  most  exclusively  wireless 
catalogs,  and  contains  diagrams  and  complete  instructions  for  erecting  and  operating  small 
radio  equipmets  of  every  type. 


Anything  Electrical  or  Wireless  at  Lowest  Prices 


We  reproduce  below  a few  of  the  many  letters  which  have  recently  been  received. 
We  have  large  numbers  of  others  equally  enthusiastic  about  our  goods. 


A patron  in  India  writes:  Many  thanks  for  your 

beautiful  and  educational  catalog.  It  does  you  much 
credit  and  is  indeed  fit  for  the  table  of  a king.  It 
is  an  exquisite  production. 

A gentleman  in  the  West  says:  Just  received 

your  superb  catalog.  It  is  better  than  a $10.00 
text  book. 

Another  patron  writes:  It  is  certainly  well  gotten 

This  catalog  will  be  mailed  upon  receipt 
from  first  $1.00  order.  Cost  of  publication  ai 
than  those  really  interested. 


up,  and  any  one  interested  in  ‘‘anything  electrical” 
should  have  it. 

From  another  patron:  I am  greatly  pleased  with 

your  new  edition.  It  is  truly  a work  of  art  in  the 
catalog  line. 

From  another:  It  appears  to  me  that  you  have 

incorporated  in  your  catalog  the  cream  of  all  other 
catalogs  combined. 

of  6c.,  stamps  or  coin,  which  may  be  deducted 
id  low  prices  prohibit  distribution  to  other 


The  New  Compressed  Air 
Spark  Gap 


Have  you  read  the  article  about  it  in  last  month  s Modern  Electrics  & Mechanics  ? We  have  the 
exclusive  distributing  agency  for  this  new  invention  from  which  such  remarkable  results  are 
being  obtained.  Repeated  tests  have  proven  it  capable  of  increasing  the  efficiency  of  any 
ordinary  type  of  wireless  transmitter  from  50  to  90%.  Ask  for  special  descriptive  circular. 


Dealers  Attention — We  are  prepared  to  quote  liberal  terms  on  this  in- 
strument to  live  dealers.  Write  us  at  once  and  be  first  in  your  field. 


Our 


Guarantee 


li  an  assurance  of  perfect  satisfaction.  Oor  enor- 
mous business  has  been  built  up  by  selling?  only  tbe 
best  at  money  sawing?  prices. 


The  J.  J.  Duck  Company 

432-434  St.  Clair  St  Toledo,  O. 

Whsa  writing,  piss—  msatios  “Modra  Klsctrics  tad  Ifscbsska" 
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Brandes ’ 

Wireless 


Receivers 


Designed  for  Long 

Distance  Reading 

Our  headsets  are  carefully  tested  for  Long  Dis- 
tance Reading  before  they  leave  our  factory.  They 
must  come  up  to  our  standard  before  we  allow  them 
to  pass  from  our  hands.  Therefore,  in  buying 
Brandes',  you  are  assured  that  you  are  getting  Re- 
ceivers which  "have  made  good."  Send  stamp  for 
descriptive  matter. 

C.  BRANDES,  Inc. 

WIRELESS  RECEIVER  SPECIALISTS 

3 Liberty  St..  NEW  YORK 

Pacific  Coast — Aylsworth  Agencies,  14®  New  Mont- 
gomery St.,  San  Francisco. 

Chicago — Winger  Elec.  & Mfg.  Co.,  713  So.  Dear- 
born Street. 

Australia — G.  C,  Hamilton.  Ltd.,  177  Elizabeth  St., 
Sydney.  N.  S.  W. 


*10“ 


THE  TIME  SIGNAL  RECEIVING 
SET  (good  for  2500  miles) 


*1085 


A large 
capacity 
coupler 
with  a o 
eight  point 
secon  d a r y 
and  patent 
sliden.  Pri- 
mary and 
secon  d a ry 
wound  with 
silk  wire. 
Our  4 point 
loading  coil 

7K*  long  wound  with  No.  30  silk  w.re.  Good  for  any  wave 
you  are  after.  Correct  capacity  fixed  condenser.  Our  Don  t 
J«r  Out  Detector.  Buzzer  tester  and  key.  One  363  ohm  poten- 
tiometer. One  1 000  ohm  double  role  receiver  and  cord.  Oneniek- 
eled  headband.  Send  stamp  for  bulletin  "G"  of  other  remsrksble 
values.  NICHOLS  ELECTRIC  CO..  35  FRANKFORT  IT..  N.  Y. 


When  writing,  please  mention  "M.  E.  and  M." 


A loose  coupler  with  2,000  meter 
range,  3,000  meter  triple-slide  tuner, 
which  may  be  used  either  alone  or  as  a 
loading  coil ; ferron,  galena,  perikon,  and 
silicon  detectors;  two  variable  condens- 
ers; adjustable  condenser;  graphite  rod 
potentiometer,  and  two  pairs  of  Brandes 
trans-Atlantic  receivers. 

The  sending  set  consists  of  a j4-kw. 
closed  core  transformer ; enclosed  rotary 
spark  gap,  giving  a tone  exactly  like 
Cape  Cod;  adjustable  oil  immersed 
glass  plate  condenser;  pancake  oscilla- 
tion transformer;  hot  wire  ammeter, 
and  two  keys  with  heavy  silver  contacts. 

With  the  above  outfit,  which  is  en- 
tirely home  made  with  the  exception  of 
the  receivers  and  keys,  we  have  received 
messages  from  Porto  Bello,  Panama 


STATION  OF  MESSRS.  G.  B.  AND  T.  D.  RICHARDS. 

(NAY),  Colon,  Panama  (NAX),  Guan- 
tanamo, Cuba  (NAW),  and  all  the  coast 
stations  as  far  north  as  Cape  Sable,  Nova 
Scotia  (MSB).  While  using  J^-kw.  we 
have  transmitted  as  far  as  Wheeling, 
W.  Va.,  in  day  time,  a distance  of  50 
miles,  and  have  been  heard  at  Canton, 
Ohio,  85  miles  away,  while  using  J^-kw. 
of  power. 

We  have  worked  very  hard  to  bring 
our  station  to  its  present  state  of  perfec- 
tion, and  Modern  Electrics  has  been 
of  great  help  to  us.  No  other  magazine 
could  possibly  take  its  place  in  the  ex- 
perimenters’ library. 

We  would  like  to  communicate  with 
any  station  within  85  miles  of  Pitts- 
burgh. Our  call  is  BCT  or  8CI,  and  we 
are  generally  listening  from  7 o’clock 
until  10  o’clock  every  night. — George  B. 
Richards , Jr.,  and  Theodore  D.  Rich- 
ards, Pittsburgh,  Pa. 
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H-C”  RECEIVERS 

FOR  WIRELESS 
OPERATORS 


Weight  only  10 % 
ounces. 

Sensitive  to  the 
slightest  vibra- 
tion. 

They  excel  in  the 

essentials. 

Every  Set  is  fully 

guaranteed. 

Send  for  booklet 
No.  20E3 

The  Hottzer-Cabol  Elec.  Co. 

HUM,  ILL  IMMUNE,  MASS. 


Did  You  See  the  A USEFUL  apparatus 

BUZZOPLEX 

for  Learning  Wireless  Signals.  Testing  Crys- 
tal Detectors.  Regular  Wireless  Transmitting 
Key.  And  for  operating  regular  telegraph 
line  circuits  many  miles  long  with  one  cell  of 

Ko  tfonr  

— J * 

Send  for  free  descriptive  circular  of  the  Buzzoplex.  Also  Me#  $12.00 

for  our  new  Manual  of  Instruction  and  Wireless  Catalogue.  Subject  to  Discount 

1.  H.  BUNNELL  & CO.,  Inc.,  w ...  <..« 


A 13200  Volt  Transformer  for  $9. 

30,000  TURNS  OF  WIRE  ON  THIS  TRANSFORMER 

Do  you  realize  that  to  meet  the  government  require- 
ments you  must  use  a small  condenser? 

How  will  you  get  lull  power  out  of  a small 
condenser  ? 

The  answer  is,  Use  high-voltage  transformers.'* 
In  other  words,  Packard  transformers.  The 

above  transformer  is  almost  a l/t  kw.,  for  it  can 
be  used  with  4 amperes  primary.  Order  today 

The  Packard  Electric  Co. 

WARREN,  OHIO. 


When  writing,  please  mention  "Modern  Electrics  and  Mechanics. ” 
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This  detector  has  a genuine  hard  rubber  base — 
not  composition.  All  the  parts  are  of  brass,  at* 
tractively  and  durably  nickel-plated.  Tension  at 
the  point  of  contact  can  be  instantly  varied  by  a 
simple  turn  of  knurled  rubber  knob.  Post  is 
pivoted  and  cup  is  rotatable  so  as  to  enable  every 
portion  of  crystal  to  be  reached.  Postpaid,  $9.00. 

A.  H.  Grebe  & Company 

10  VAN  WYCK  AVE. 
RICHMOND  HILL,  N.  Y. 


Electrically  Perfect. 
A great  favorite 
among  operators 


IMPROVED  DETECTOR 

nunsii  IV  CIMKKUL  mans  mums 


Triple  Adjustment. 
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For 

Better 


Wireless 


The  Thordarson 
W ireless  T ransform- 
er  Will  improve  your 
apparatus  and  in- 
crease your  range. 

It  is  built  in  three 
standard  types, 
5,000,  10,000  and  20,000 
volts,  with  special  windings  to 
order.  Connects  direct  to  A.  C. 
mains  — all  transfoimers  equip- 
ped with  flexible  impedence. 

Write  for  particulars 

THE  THORDARSON 
ELECTRIC  MFG.  CO. 

509  South  Jefferson  St.,  Chicago 


Note  Sliding  Adjustment 

Price  $2.00 


IMPERIAL 

DETECTOR 

The  be«t  detector  made  for 
amateur  use.  Is 

mounted  on  a polished 
fibre  base.  Has  the 
most  sensitive  adjust- 
ment of  any  detector 
made. 


SUPPLIES 

Buy  the  raw  material  and  make  your  own  instruments. 
Send  for  Catalogue  K 4. 

Imperial  Electric  & Mfg.  Co. 

6855  So.  Hal.ted  St.  CHICAGO.  ILL. 


“SECONDARY 

UNITS’' 

fo.  SPARK  COlUo 
TRANSFORMER 
SECONDARIES 

S.nd  2 esnt  lUmp  for  oar 
“8«coodsry  Unit’*  lssflst.  al.a 
for  cfttsloras  of  WIRELESS 
ippsrtlua  sod  supplies. 


Wssro  Chicago  A(*nts  for  "BRANDES"  WIRELESS  PHONES 


WINGER  ELECTRIC  & MFG.  CO.,  (Not  Ik.) 
7 13  So.  Dearborn  St.  Chicago,  III. 

tusssssars  to  Oawsas  A WIbbst  Blaotrle  Ca. 


THIRD  PRIZE 

I submit  a photograph  of  my  radio 
station  for  entry  in  your  “Wireless  Tele- 
graph Contest/’ 

The  receiving  set  consists  of  two  2- 
slide  tuners  hooked  up  in  an  original 
way,  two  variable  condensers,  Brandes 
2,oooohm  receivers,  potentiometer,  va- 
riometer, buzzer  test,  and  galena,  peri- 
kon,  ferron,  silicon,  and  carborundum 
detectors. 

For  sending  I use  a 1^2-inch  Mesco 
coil,  spark  gap,  key,  helix  and  condenser. 

I haven’t  broken  any  sending  records, 
but  in  receiving  I have  heard  very  dis- 
tinctly as  far  as  Colon,  Panama,  which 
is  a distance  of  about  2,500  miles.  I hear 
practically  all  the  Government  and  com- 
mercial stations  along  the  Atlantic  Coast. 

This  work  was  done  on  my  receiving 


\ 

I 
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WIRELESS  STATION  OF  EDNA  SCOTT 

aerial,  which  is  made  of  one  No.  20 
copper  wire,  800  feet  long  and  75  feet 
high,  while  employing  the  Perikon  de- 
tector and  Brandes  2,000-ohm  receivers. 

My  sending  aerial  is  100  feet  long, 
no  feet  high,  and  consists  of  4 strands 
of  No.  14  aluminum  wire.  My  call  let- 
ters are  MQ. — Edna  Scott , New  York 
City . 


As  a progress  of  the  times,  no  better 
example  could  be  found  than  the  in- 
stalling of  electric  wiring  for  lighting 
the  famous  Egyptian  temple  of  Ram- 
eses  II,  built  over  32  centuries  ago. 
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DOWN  MONTHLY 

DIAMONDS  ON  CREDIT 

SAVE  money  on  your  diamonds,  watches  and  jewelry  by 
buying  from  our  new  Catalogue  de  luxe,  which  explains 
our  easy  payment  system.  We  are  Importers  and  guarantee 
you  every  advantage  in  price  and  quality.  20  % DOWN 
and  10  °/o  MONTHLY.  Guarantee  certificate  with  each 
diamond.  Full  credit  allowed  on  exchange.  Transactions 
strictly  confidential.  Write  today  for  Catalogue  Number  21 

L.  W.  SWEET  & CO. 


Transmitting  Sets 
Receiving  Sets 
Transformers 
Condensers 
Spark  Gaps 

Oscillation  Transformers 
Wave  Meters 
Tuners  Keys 


Blitzen  Receiving  Set,  Price,  $33.00 


i THE  BLITZEN  TRANSFORMER 

lA  K.W.  $15.00  Vi  K.W.  $22.00  1 K.W.  $36.08 

If  its  wireless,  we  manufacture  it  in  the 
Clapp-  Eastham  shops,  the  Clapp-  Eastham 
way;  a little  better  than  the  best. 

The  most  complete  wireless  catalog  in 
America,  also  a catalog  of  parts  and  materials 
for  the  construction  of  apparatus,  sent  for  4c. 
stamps. 


CLAPP-EASTHAM  CO. 


143  Main  Street, 

A y la  worth  Agencies  Co. 

149  New  Montgomery  St.,  San  Francisco,  Cal. 
Western  Sales  Agent* 


CAMBRIDGE,  MASS. 

J.  J.  Duck  Co. 

432-434  St.  Clair  Street,  Toledo.  Ohio 
Central  States  Agent* 


When  writing,  please  mention  "Modern  Electrics  and  Mechanics,” 
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SEND  4c.  IN  STAMPS  FN  TIE  NEW 

amco  catalog 

Wt  muufwtun  (he  Largwt  Una  of  rallihlc 
wlralem  ipomtua  In  the  country.  Ow  too 
Wlrataao  la«trumeets  »4  20*  Part*,  wtt h 
wWc to  you  ou  build  your  own  Insuummte 
at  email  ooet,  art  shown  in  onr  Catalan 
Also,  Btorage  Calls.  Rectifier*.  ItuMfonssca. 
Motors  Dynamo*,  Steam  Bnglnee.  Wwila  IMa. 
Modal  Aaroplaoaa.  Mascrla  BAoycAa  iMmm* 
Flashlights  and  Supplies. 


Complete  sat  of  parts,  rtatfy 
assemble,  with  blua  print.. . .«|6. 


LlcenstecPAgents  for  the  Sale  of 

PERIKON  CRYSTALS 

,V  * (By  tbe  W.  8.  A.  Co.) 

MAiitour  uso  only,  f 1.00  P«r  m* 

SxONO  DISTANCE  WIRELBSS  CO.  SUPPUB5 


.CEO.  8.  SAUNDERS  A CO-,. 

IN  VoMagm  Stnst  WIN,  MAH  11  unmUn  Stmt 


wanted,  and  qulc 
CIRCULAR.  Pr 
$.75.  Both  $1.50 

B.  FRANCIS 

[ArUUMLHUR*  • I*- » ■ ■ 1 * ’ ’ — 

STANDS  FOR  GREATEST  EFFICIENCY 

This  Inductive  Tuner  will  greatly  Increase  your  Signals.  Is  equipped 
with  improved  Mlder^-Noo- Shrinkable  Tubes.  10  Point  Secondary 
Switch — will  respond  to  3200  Mater  Waves. 

C^rTtha?Wsa  Pitch  Into  that  of  a 560  Cyl.  aet.  by  IfutaUlng 
this  Varitone  Rotary  Gap.  Greater  Transmitting  Range.  Hard  Rubber 
Insulation. 

insui*«Du.  F0R  0UR  BULLETINS. 

This  Moitb  ONLY  $6.25  the  RADIO  APPARATUS  CO., 


Ik_ 

PRICK  This  Maatk 


New  High  Grate  Wireless  Apparatus 

fioaton  Variable  Condenser!  85  Plates ...$8.76 

“ Mineral  Detectors,  composition  base....  1.75 
'•  Combination  Mineral  Detector,  white 

marble  base  4*00 

" Double  Slide  Tnner 8.60 

" Helix,  fine  finish *-M 

M Junior  Condenser,  60c;  Large  Con- 
denser . . . 1.00 

M Snail  Spark  Gap,  60c;  Air-Cooled  Gap.  1.00 
Your  money  back  on  these  goods  if  not  satisfied. 
Alno  Boston  Agent  for  Blec.  Imp.  Co. 

NaMta  Spark  Ms  Ekctric  SipplM  Hi  FbsUfMs 

M.  MUELLER 

IS  Devonshire  Street,  Boston 


YOUR  RANGE 

depends  greatly  upon  the  detector  you  use. 
There  is  only  one  way  to  “get”  all  the 
signals  which  are  passing  over  you — 

Use  Our  AUDION  DETECTOR 

It  is  the  last  word  in  the  detector  line — 
extremely  sensitive — absolutely  permanent 
in  adjustment — not  affected  by  strong  sig- 
nals. Our  complete  detector  set  will  prove 
to  be  the  most  wonderful  instrument  you 
have  ever  used. 

Price,  $15.00. 

Tented  bnlba  only  $5.00. 
Renewal  bnlbn  $3.50  each. 

Old  bulbs  must  be  returned  with  order. 

Our  literature  will  be  sent  to  you 
immediately  free  upon  request. 

IE  WIRELESS  HER.  CR.  Catn,  IM 


Ha I cun  Junior 
Variable  Condenser 

New  Halcun  Junior  Variable  Condenser. 
Capacity  nearly  .001  MF.  16  stationary, 
15  movable  aluminum  plates.  Polished 
nickel  plated  brass  case.  Oil  tight. 

Price , Express  prepaid  in  the  United 
States  $5*00 

HALLER  CUNNINGHAM  ELECTRIC  CO.,  «8  M.rk.t  St,  s«n  Fr.nd.co,  c«iif. 
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DANGER  OF  ANESTHETIC  ELIM- 
INATED BY  ELECTRICAL 
DEVICE 


( Continued  from  page  153) 

blood  causing  a dot  in  the  windpipe,  is 
done  away  with  by  a suction  tube  insert- 
ed in  the  patient's  throat  by  an  attend- 
ant. This  connects  with  a bottle  in  which 
a vacuum  is  created  by  the  suction  pump, 
and  all  blood,  saliva  and  other  liquids  are 
immediately  drawn  off.  This  feature  not 
only  prevents  danger  of  strangulation 
but  enables  the  operator  to  work  with 
greater  ease  and  also  to  check  the  flow 
from  bleeding  vessels. 

The  time  required  for  an  operation  is 
shortened  by  the  use  of  this  device, 
which  alone  constitutes  a strong  recom- 
mendation, both  on  behalf  of  the  surgeon 
and  the  subject. 

Various  improvements  have  been  made 
in  this  apparatus  since  the  first  model 
was  developed  and  used;  the  principal 
advantages  of  the  present  device  being 
an  absence  of  noise  from  the  pump  and 
the  adoption  of  an  encased  motor  to  pre- 
vent any  danger  of  a spark  igniting  the 
ether.  » , 

In  accordance  with  the  best  traditions 
of  his  profession,  E>r.  Kellogg  has  de- 
clined to  commercialize  his  device,  and 
has  placed  his  latest  model  in  a Los  An- 
geles hospital  for  the  use  of  other  surg- 
eons. It  has  been  used  in  about  a hun- 
dred operations  with  complete  success 
and  its  adoption  elsewhere  will  probably 
revolutionize  the  administering  of  anes- 
thetic for  operations  on  the  throat  and 
nose. 
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A Handbook  of 

Practical  Electricity 

EVERY  man  interested  in  electricity  or 
mechanics  should  have  one  of  these 
Electrical  Handbooks.  It  explains  in 
clear  and  simple  terms  the  fundamental 
laws  of  mechanics  and  electricity,  and  con- 
tains all  those  rules,  formulas,  and  other 
information  that  you’ve  got  to  have  right 
off  the  bat — that  you  haven’t  time  to  search 
for  through  ordinary  textbooks.  This 
Handbook  was  compiled  from  the  Home 
Study  textbooks  of  the  International  Corre- 
spondence Schools,  and  is  3|  x 5$  inches  in 
size,  bound  in  silk  cloth,  and  contains  414 
pages  and  .238  illustrations.  Retail  price 
$1.25.  A few  of  the  subjects  treated  are: 

Electrical  Units;  Symbols  and  Quantities; 
Metals  and  Alloys;  Magnetism . Dynamos; 
Motors;  Armature  Winding;  Batteries; 
Alternating  Current  Apparatus;  Alternators; 
Transformers;  Wattmeters;  Transmission; 
Electric  Lamps;  Wiring;  Electric  Heating 
and  Welding;  Electromagnets;  Controllers; 

Car  Wiring;  Etc. 

Special  Offer:  For  a limited  time  we 

offer  readers  of  Modern 
Electrics  & Mechanics  one  of 
those  regular  $1.25  Electrical 
Handbooks  at  a Special  In- 
troductory  Price  of 

Send  your  order  Today. 


INTUtNATIONAft  ILXIbOOft  COMPANY 

Box  992  C,  Scranton,  Pa. 

I enclose  50  cents  lor  which  please  send  me  one  copy  «| 
the  $1-25  l.C.S.  Electrical  Engineer's  Handbook. 

Name 

St.  and  No. f 

City State 


Representatives  Wanted  in  Unoccupied  Territory 
When  writing,  please  mention  “M.  E.  and  M.” 


Digitized  by 


Google 


236 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  2. 


■ 

b roiiTii?!i!iiM  miirrriinr  n iiK!ririi:!T;r:!:i,iiT.ntTin!  r^nm^gririi?^ 

ip 

m 

Questions  and  Answers 
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Questions  and  queries  pertaining  to  electrical  and  mechanical  sub- 
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jects  and  of  general  interest  to  all  readers,  will  be  answered  in  this 
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department.  Name  and  full  address  of  the  sender  should  accompany 
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all  inquiries.  Questions  that  are  not  deemed  by  the  editor  to  be  of 

general  interest,  will  not  be  published  and  no  answers  will  be  given 
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THREE  PHASE  POWER.  — TYPE 
OF  TRANSFORMER. 

(9)  Theodore  A.  Smith,  New  York, 
writes : 

Q.  1. — I have  in  my  house  no  volt, 
60  cycle,  three  phase  current  and  I 
would  like  to  connect  in  a transformer 
so  as  to  get  a low  voltage  single  phase 
supply.  I am  afraid  that  if  I connect 
it  across  any  two  wires  that  the  sys- 
tem will  become  unbalanced  and  the 
transformer  will  not  work  as  well.  The 
transformer  is  only  a small  one,  having 
about  50  watts  output. 

A.  1. — The  only  way  for  you  to  do 
is  to  connect  the  transformer  across 
any  two  wires.  This  will  give  the 
same  effect  as  placing  it  on  a single 
phase  circuit  and  the  efficiency  of  the 
transformer  would  be  unchanged.  The 
circuit  will  be  unbalanced  by  loading 
only  one  phase,  but  such  a small  load 
as  this  will  not  be  of  any  consequence. 
The  motor  or  whatever  the  three  phase 
is  used  for,  is  probably  not  nearly  as 
well  balanced  as  to  have  any  harmful 
effect  produced  by  such  a small  load. 

Q.  2. — I have  been  told  that  if  the 
system  is  unbalanced  and  of  course  has 
different  values  of  current  flowing  in 
each  wire  that  I will  have  to  pay  for 
the  sum  of  all  of  the  currents.  This 
would  mean  that  if  the  transformer 
was  the  only  load,  I would  have  to  pay 
for  twice  the  current  used.  Is  this 
correct? 

A.  2. — There  is  often  a great  mis- 
conception in  regard  to  paying  for 
three  phase  power.  If  your  power  is 
metered  by  means  of  a polyphase  watt- 
meter you  will  pay  for  the  exact  amount 
of  power  used  regardless  of  whether  it 


comes  over  two  wires  or  over  all  three. 
For  convenience  consider  only  unity 
power  factor.  If  you  have  only  two 
wires  your  power  would  be  the  prod- 
uct of  the  voltage  between  those  wires 
and  the  current  flowing  in  one  wire. 
The  current  in  the  other  wire  would 
be  the  same  but  opposite  in  direction. 
When  you  load  just  two  wires  in  the 
three  phase  system  the  same  thing  is 
true.  Your  power  is  the  product  of 
the  current  in  the  phase  by  the  phase 
voltage.  Thus  you  will  pay  for  the 
same  amount  of  power  whether  it 
comes  from  a single  phase  supply  or 
from  one  phase  of  a polyphase  supply. 
When  you  are  using  all  three  phases 
with  unbalanced  loads  your  wattmeter 
will  record  the  power  supplied  in  each 
just  as  true  as  if  you  had  three  watt- 
meters on  three  single  phase  lines. 
There  is  no  harm  in  having  an  unbal- 
anced system  if  the  unbalancing  does 
not  overload  any  part  of  the  circuit. 
On  long  lines  it  is  necessary  to  con- 
sider regulation  if  the  system  to  be 
operated  is  very  badly  out  of  balance. 

Q.  3. — Which  would  be  the  better 
for  general  laboratory  work,  a high 
tension  open  core  or  a high  tension 
closed  core  transformer? 

A.  3. — The  closed  core  will  be  the 
most  efficient  and  will  have  the  most 
rugged  design. 


GROUND  FOR  WIRELESS  SUP- 
PLY LINE 

(10)  William  E.  Finley,  California, 
asks : 

Q.  1. — I wish  to  put  a new  fuse  block 
on  the  panel  board  in  the  basement  to 
supply  a line  to  go  to  my  wireless 
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MURDOCK  APPARATUS 


CONSISTENTLY  AND 


Receivers  No.  50 


No  more  sensitive  or  more  serviceable 
head  receivers  may  be  obtained  any- 
where for  all-round  work,  over  any  dis- 
tances, long  or  short.  The  sets  priced 
below  are  guaranteed  to  equal  in  sensi- 
tiveness any  wireless  receivers  on  the 
market  at  double  the  prices. 


2000  ohm  doable  set $7.50 

3000  44  44  44  8.50 


Receiving  Transformer  No.  341. 


Easily  and  deservedly  the  most  popu- 
lar receiving  transformer  ever  offered  for 
experimental  use.  It  works  with  the  pre- 
cision of  the  most  expensive  professional 
instrument:  its  appearance  distinguishes 
it  from  its  many  counterfeit  imitations; 
and  its  positive  efficiency  guarantees  sat- 
isfactory selectivity  in  every  tuning 
operation. 


PERMANENTLY  GOOD 


Receivers  No.  30L. 

A low  priced  high  resistance  equip- 
ment, satisfying  in  sensitive  operation 
the  most  exacting  requirements  and  easily 
surpassing  in  service  efficiency  any  simi- 
larly priced  competitive  makes.  An  ex- 
cellent equipment  for  experimenters  who 
desire  the  best  value  for  limited  expendi- 
ture. 

2000  ohm  doable  set $5.00 


Receiving  Transformer  No.  343. 

A moderately  priced  tuning  trans- 
former, the  same  in  principal  electrical 
components  as  our  No.  341,  differing 
mainly  in  minor  materials.  Capable  of 
accurate,  selective  tuning,  efficient  in 
every  way,  it  is  unquestionably  the  best 
low  priced  receiving  transformer  avail- 
able for  experimental  use. 


Price $15.00  Price $8.00 

Every  amateur  interested  in  serviceable,  efficient,  and  reliable  apparatus  ought 
to  have  a copy  of  our  Catalog  No.  12,  for  his  better  knowledge  of  the  GOOD 
apparatus  which  is  obtainable  at  FAIR  prices.  Get  YOUR  request  for  a copy  off 
TODAY. 

WM.  J.  MURDOCK  CO. 

40  Carter  St., 

CHELSEA,  - . - MASS. 

680  Howard  St.,  San  Francisco 

Murdock  Apparatus  is  sold  by  J.  J.  Duck  Co. 

432-434  St.  Clair  St.,  Toledo,  Ohio. 
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ROTARY  VARIABLE  CONDENSER 

of  large  capacity,  19  plate,  5 inches  in  diameter 
and  2^  inches  high  in  black  enameled  case  with 
hard  rubber  top  im 


$4.75/ 


Rotary  Variable  Condenser 

GET  LONG-DISTANCE  ■ 


f Pnimln**  Absolutely  perfect,  heavy  solid  mahogany  wood  work. 

vAJUpie*  Non-shrinkable  tubes— perfect  contact  primary  slider. 
Hard  rubber  4 point  secondary  switch.  All  metal  parts  highly  polished  and 
nickel  plated.  Price,  9.10.50  postpaid,  We  manufacture  a full  line  of  the 
highest  grade  wireless  instruments.  Circulars  for  8-cent  stamp. 

McCREARY-MOORE  JSXSXXS* 

508  HALL  BUILDING.  KANSAS  CITY.  MO. 


C.  IRAN  DEI 
RECEIVER! 


NEWARK  ELECTRICAL  SUPPLY  CO. 

We  sell  EVERYTHING  ELECT  RJ  CAL 

Our  Wireless  Manual  and  Electrical  Material  Catalog  GRATIS 

Write  for  It 

281  MARKET  ST.  NEWARK,  N.  J. 


If  You  Will  Take  Advantage  of  This  Right  Away 

In  addition  to  lending  GAS  ENERGY,  which  ia  the  liveliest  and  newsieat  for  those 
interested  in  gas  engines,  tor  one  year,  we  will  send  you  free  a copy  of  "How  to  Rnn  and 
Install  Gasoline  Engines."  GAS  ENERGY  covers  the  Stationary.  Portable.  Automobile. 
Marine.  Aeronautic,  and  Producer  fields  in  a way  that  no  other  paper  does.  Just  send  60c. 
in  postage  or  currency  and  we  will  enter  your  subscription  for  a year  and  mail  yon  gratia 
copy  of  the  above  mentioned  book. 

GAS  ENERGY  CO.,  22  Morn,  St,  NEW  YORK  CITY 


GUARANTEE 

YOUR  RESULTS 
BY  USING  OUR 

TRANSFORMERS 

High  Efficiency  Closed  Core  Type.  Best  Materials  and 
Workmanship.  Fully  Guaranteed. 

Type  “H” 

Genuine  Mahogany  Cabinet 

Do  not  be  Misled  by  Extravagant  Claims.  We  may 
be  a Little  Higher  in  Price  but  we  are  higher  in 
Quality. 

SPECIAL  a.  1 K.  W.  $25.00 

y,  k.  w.  $14.00 

Edgcomb-Pyle  Wireless  Mfg.  Company 

6029-6031  KIRKWOOD  ST.  PITTSBURGH,  PA. 
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transmitting  set.  The  supply  is  no 
volts  alternating  current.  Will  I have 
to  ground  this  line?  If  so,  where? 

A.  2. — A new  set  of  regulations  of 
the  Fire  Underwriters  requires  that 
new  installations  for  wireless  telegraph 
transmitting  sets  must  be  in  approved 
metal  conduit.  This  conduit  must  be 
grounded  by  a wire  not  smaller  than 
a No.  8 B.  & S.  to  the  water  pipe  on  the 
street  side  of  the  cut-off.  In  addition 
to  this  the  line  must  be  protected  by 
some  approved  form  of  protective  de- 
vice such  as  a grounded  carbon  rod  or 
a condenser  and  spark  gap.  As  the 
rulings  for  this  type  of  installation  are 
becoming  very  strict  you  had  best  see 
your  local  wire  inspector  before  mak- 
ing the  installation.  In  any  case  you 
will  be  obliged  to  have  his  approval  of 
the  installation  when  completed. 


MOTOR  SPEED 

(n)  Francis  Hammerle,  Mass., 
asks  : 

Q.  1. — Why  is  it  that  when  I con- 
nect a resistance  coil  across  the  field 
of  a shunt  motor  that  the  motor  speeds 
up? 

A.  1. — If  the  motor  speeds  up  it  is 
certain  that  the  size  of  the  resistance 
coil  is  such  that  its  resistance  is  low  in 
comparison  to  that  of  the  motor  field, 
or  else  the  available  amount  of  current 
for  the  motor  field  supply  is  small. 
The  coil  causes  part  of  the  current 
which  was  originally  going  through 
the  motor  field  to  go  through  the  coil 
and  thus  weakens  the  field,  or  the  cur- 
rent taken  by  the  coil  is  so  great  that 
the  drop  in  the  line  becomes  very  large 
and  there  is  not  sufficient  potential  at 
the  terminals  of  the  motor  field  to  per- 
mit the  original  current  to  flow.  When 
the  field  of  a motor  is  weakened  the 
motor  must  speed  up.  The  equation 
for  the  induced  voltage  in  the  motor 
armature  is  E=FNK,  where  E is  the 
induced  voltage,  F the  field  strength, 
N the  revolutions  per  minute,  and  K 
a constant  taking  into  account  the  type 
of  motor  and  the  units  used.  Thus,  if 
E is  to  remain  constant  and  the  field 
F is  decreased  the  only  other  variable 
N must  be  increased.  Thus,  when 
the  field  of  a motor  is  decreased  the 
motor  speeds  up.  This  practice  of 
placing  a shunt  resistance  on  the  field 


BARGAINS  IN  WIRELESS 


We  have  purchased  the  entire  stock  of  ravi 
and  finished  material  of  The  Etheric  Wireless 
Mfg.  Co.  and  offer  these  goods  at  2$c.  on  the 
dollar. 


Send  4c.  In  atampi  for  oar  8 complete 
eataloga  and  bargain  sheet  of  raw  ma- 
terial. 


We  are  West- 
ern agents  for 
The  Electro  Im- 
porting Co. 

Same  Catalog . 

Same  Prices . 

Boys  in  Chi- 
cago and  vicinity 
are  invited  to 
call  and  look 
over  our  line. 

Prompt  atten- 
tion given  mail 
orders. 


La  Salle  Light  Co. 

Former  location  of  Anderson  Light  A Specialty  Co. 
184-186  W.  LA  SALLE  ST.,  CHICAGO. 
Opposite  City  Hall. 


EXPERIMENTERS 
SAVE  MONEY!! 

Yon  Will  Need  It  Abont  CHRISTMAS. 
Use  transformers  instead  of  batteries. 

Full  directions  for  making  a transformer  at  a 
small  coat,  that  will  save  its  ooet  fat  rfx  weeks;  just 
what  you  need. 

NEW  BOOK, 

HOW  TO  MAKE  A TRANSFORMER 

IUuHratti. 

Price  SS  eta.,  postpaid,  to  any  P.  O.  is  U.  8. 
Address:— 

PWNfflWI  EIOUTIM  Emmie*,  US  lu  4t.  I mm,  N.I. 


■LOOSE  COUPLERS—! 


I 

Turned  wood  ends,  rules,  wire,  sliders,  etc., 
sold  separately.  We  carry  complete  parts  for  any 
wireless  instrument.  Write  for  price  ft. 

G.  S.  CROWTHER 

14 


LATEST  IN  DESIGN— $12.00 


1414  Pembroke  St.,  Victoria,  B.  C.,  Canada 


MEDALS,  BADGES  AND  CLASS  PINS 

From  Factory  to  You 
For  College,  School  or  Society. 

Special  Designs  on  Request. 

Mfurra.  of  W.  A.  O.  A.  Buttons. 

We  make  Pins  and  Medals  for  most  of 
the  large  schools  and  colleges. 

FRINT  & COMPANY,  52  Harrison  Av.,  Jersey  City,  N.J. 


When  writing,  please  mention  "M-  and  M.” 
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BARGAINS 

III 

Shaving  Sets 

the  Durham- 
Duplex 

A standard  35c.  shaving  set,  consist- 
ing of  one  genuine  Durham-Duplex 
Frame  and  Blade,  packed  in  a hand- 
some gold  decorated  case. 

While  they  last  ONLY 

By  parcel  post  prepaid . 


Here  Is  another  Good  One 

Gillette  Ue$t  Pocket 
triple  Silver  Set 

Known  the  world  over  and  never  be- 
fore sold  at  less  than  $5.00.  These 
are  genuine  standard  goods,  right  out 
of  stock,  consisting  of  the  regular 
Triple  Silver  Plated  case,  velvet  lined, 
with  12  genuine  guaranteed  Gillette 
Blades  (24  shaving  edges),  exactly 
the  same  as  you  buy  in  any  store  at 
$5.00.  An  acceptable 
present  for  anyone  at  yut/D 

By  parcel  post  prepaid . 

Griffith  Specialty  Co. 

172  Greenwich  Street 
New  York  City 


When  writing,  please  mention  *'M.  E.  and  M." 


of  the  motor  is  a very  foolish  thing  to 
do.  It  is  merely  consuming  power  and 
doing  no  good.  If  you  want  to  regu- 
late the  speed  put  the  resistance  in 
series  with  the  field  and  not  in  parallel 
with  the  field.  Increasing  the  series 
resistance  will  increase  the  speed  of 
the  motor. 


WSL  PRESS  SERVICE 

(12)  N.  Fargo,  North  Dakota,  asks: 

Q.  1. — Where  does  WSL  send?  I 

never  hear  any  one  answer  this  sta- 
tion. 

Q.  r. — WSL  sends  press  news  out  to 
ships  fitted  with  Debeg  apparatus.  The 
news  is  similar  to  that  sent  out  by  the 
Marconi  station  at  Cape  Cod.  The 
news  is  just  sent  broadcast.  Because 
of  the  fact  that  this  news  is  preceded 
by  a statement  that  it  is  for  Debeg 
ships  only,  other  ship  or  land  stations 
cannot  publish  a copy  of  this  news. 
The  Marconi  news  service  is  likewise 
protected.  Amateurs  would  do  well  to 
keep  this  fact  carefully  in  mind  because 
under  the  act  of  December  13,  1913,  it  is 
just  as  great  an  offense  to  publish  the 
news  copied  from  either  of  these  sta- 
tions as  it  is  to  publish  an  important 
Government  dispatch. 

LIGHTNING  PROTECTION 

(13)  Leo  Lafrie,  New  York,  asks: 

Q.  1. — If  I have  a home-made  switch 

on  a marble  base,  the  dimensions  of 
the  switch  being  essentially  those  of  a 
5oo  volt,  100  ampere,  D.  P.,  D.  T. 
switch,  can  I use  it  in  connection  with 
my  wireless  set  for  lightning  protection  ? 

A.  1. — If  the  mechanical  construc- 
tion of  the  switch  is  good  and  the  holes 
are  drilled  as  required  in  the  Fire  Un- 
derwriters specifications  there  will  be 
no  objection  to  using  the  switch.  Bet- 
ter be  sure  that  the  switch  is  in  com- 
plete accordance  with  ALL  of  the  re- 
quirements before  installing  it  so  as 
not  to  leave  any  loop  holes  by  which 
the  insurance  company  can  avoid  pay- 
ing your  insurance  in  case  your  house 
was  damaged  by  lightning  and  fire 
followed.  Get  your  local  inspector  to 
approve  the  switch. 

Q.  2. — Is  it  necessary  to  have  No.  4 
copper  wire  go  from  the  aerial  to  the 
switch  and  from  there  to  the  ground? 
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ELECTRO"  LOADING  COIL 


ELECTRO"  WIRELESS  KEY 


8487 

Our  new  loading  ooll  has  a ware  length  of 
approximately  5000  meetrs.  If  placed  In  se- 
ries with  either  a tuning  coll  or  a loose 
coupler  It  la  possible  to  catch  time  signals 
from  the  Arlington  Government  station  using 
2500  meters  ware  length.  The  use  of  our 
loading  ooll  enables  one  to  receive  messages 
from  almost  any  station,  no  matter  what  Its 
ware  length,  up  to  5000  meters. 

There  are  six  ate**,  each  switch  point  rep- 
resenting approximately  800  meters  wave 
length,  and  by  simply  revolving  the  knob  most 
any  ware  length  con  be  obtained. 

Size  is  4"  in  diameter  and  lVi"  In  height. 
The  diameter  of  the  hard  rubber  thumb  han- 
dle 1*  1".  WB  GUARANTEE  SATISFAC- 
TION. No.  8487  Electro  Loading C/\ 
Ooll.  as  described.  Price 


The  "Electro  8-10"  Dynamo 

(Improved  Type) 


An  entirely  new  departure  In 
Wireless  Key  building.  A dis- 
tinct “Electro”  advanoe. 

Ready  December  20th. 

_ss~w  mn Aiw  m 

« MEr  \ Our  key  will  poel- 

■ tlrely  not  heat  up 

■ e?en  amperes 

■ ■_  . _ are  used  for  hours  at 

a time.  Two  ex- 
tremely large  bind- 
ing poets  that  can  take  a No.  6 wire,  are  furnished.  The  contact  points 
are  solid  sliver  and  measure  %"  In  diameter;  they  are  built  In  auch  a 
manner  that  they  can  t>o  exchanged  In  less  than  two  minutes.  No  tools 
being  necessary  to  do  this. 

Inasmuch  as  an  Opal  Glass  Base  is  used.  It  will  be  understood  that  the 
Insulation  is  the  best  that  can  possibly  bo  had  and  there  need  not  be  any 
fear  of  short  circuit  as  with  metal  base  keys.  For  the  price  at  which  this 
key  Is  sold  It  is  positively  the  groatest  bargain  offered  In  wireless  keys 
to-day.  All  metal  parts  are  highly  nickel  plated  and  hand  polished 
and  buffed.  No.  9212  Wireless  Key  with  Opal  Glass  Bass  as<r  + -tC 
described . ^ * ■ / O 

GASOLENE  ENGINES 

This  gasoline  engine  is  a 
newly  developed  air  cooled  type, 
which  has  been  adopted  by  the 
U.  8.  Government  for  many 
purposes  including  the  driving 
of  wireless  generators.  It  Is 
well  made  In  every  particular 
and  develops  V4  H.P.  easily, 
with  speeds  variable  from  800 
to  2000  R.P.M.  Its  net  weight 
Is  23  lb.  and  It  measures  12 Vi" 
high,  by  1 sq.  ft.  door  space. 

Cylinder  has  l*i"  bore  by  1%" 
stroke.  The  flywheel  has  a di- 
ameter of  8",  the  pulley  a 
diameter  of  lli«.  It  is  air 
cooled  by  a fan  built  on  the 
flywheel,  2 cycle  type.  Jump 
ep&rk  Ignition.  Fuel  tank  In 
base.  Shipping  weight  35  lhe. 

No.  4600  V4  H.P.  gasoline 
engine,  complete  with  all  Ig- 
nition apparatus,  Including 
batter  lea  and  also  aa<i  f\r\ 
muffler  ^ZO.UU 

No.  4610  The  same  engine  but 
Vi  H.P.  with  ail 
Ignition  apparatus. 


810 

The  “Electro  8-10“  Is  s marvel  all 
through.  It  is  built  like  a watch,  and  solid 

as  a gun. 

At  2.000  revolutions  we  lighted  fifteen  8- 
voit  4 C.  P.  Tungsten  lamps. 

At  the  same  speed  we  also  lighted  six  8- volt 
8 C.  P.  Tungsten  lamps.  The  full  80  watts 
la  obtained  at  about  2.500  revolu- 


tion* 

kfachlni 


la  entirely  encloeed,  practically 
dustproof.  a radical  departure  In  dynamo 
building.  Shunt  Wound. 

Pulley.  2 Inches  diameter,  V- grooved  for 
round  belt. 

Size  over  all  is  7x4x4  inches.  Weight  Is  8 
lbs.  net. 

No.  810  “Electro  8 Volt  10  Am- 
Dynamo.*’  as  described...  *J* 


4301 

These  little  Instruments  are 
the  most  compact  and  durable 
meters  ever  produced  In  this 
country.  “Dead  beat,"  all 
metal  construction. 

No.  4300  “Electro*'  d» -i  on 
ammeter.  30  amP  t 1 
No.  4301  “EUectro’*  •*  ry  (- 

voltmeter . 8 volte.  l 

No.  4302  "Electro"  Volt  am- 

meter.  8 toIU.  50  ^ 


Yes.  It’s  oat  Oar  greet  1914 
Catalog  Ho  12.  Better  than 
ewer  More  e«a<1e  than  ever. 

“ Positively  LOWEST  PRICES  Hi 

Amirlca."  Thl*  le  what  It  eon  [ 
tain*:  9 pp  Treat!**  on  Wire 
le**  Telegraphy:  7#  pp  ef  1 
Wi relate  Used*,  Outfit*,  etc  . 

76  pp-  of  Electrical  Experi- 
mental Ooode,  Apparatus  _ 

Noweltle*.  ete  ; 12  pp.  Raw  Jy  / FLFPTRn 
Material*;  IS  pp  of  Fart*.  ^IMPflRTINr 

Supplies,  etc  16  pp  of  COMPAMV 

Tool*.  Machinery,  etc  ^ ANY* 

4 pp  of  Eloctric  Home  v 233  Z Fulton  St., 
Lighting  Outfits,  4 New  Tork  City. 

pp  containing  w ^ / I enclose  here- 
Free  Coupon  WUh  JC.  In  Stamps 

for  our  fa-  for  whlch  please  ^d 

\°  me  your  212  page  elec- 
y trie  cyclopedia  number 
S 12.  containing  4 50  Illustra- 
te^ tlons  and  over  1600  articles 
aP* / and  valuabls  Information  on 

r Electricity  and  Wlrelesa.  Book 
y'  also  contains  20  free  coupons  far 


mout  Wir r 

fee* 

Court* 


30  amperes. 


our  180 
leasons. 


wireless  course  In  twenty 


THE  ELECTRO  IMPORTING  CO. 

rn-l  Film  Strut,  NEW  TUI.  tract  Stira.  U w.  Iriatoir 


Name.  v. 
Address 
State. 
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Fire-Proof,  Ready-Made 

Garage,  $4952 


Genuine  "Edward*." 
flre-proof  garages, 
from  rain,  enow,  Are, 
riders;  save  big  garag« 
set  up  any  place.  Direct-from- 
p rices — $49.50  and  up.  Postal 
illustrated  64-page  catalog. 

The  Edwards  Mfg.Co. 


747.797  Eggleston  Avt„  Cincinnati,  Ohio 


HORO LOGICAL  DEPARTMENT 

BRADLEY  POLYTECHNIC  INSTITUTE 

Parwin*  Horol  official  in- 


stitute 

PEORIA.  ILLINOIS 

Largest  and  Best  Watch  School  In 
America 

We  teach  Watch  Work.  Jewelry, 
Engraving,  Clock  Work.  Optic*. 
Tuition  reasonable.  Board  and 
rooms  near  school  at  moderate  rates. 
9«nd  for  catalogue  of  Information. 


I Ruby  FREE- 

■ To  introduce  our  Genuine  M extec  I 


" brilliancy 


_ If  you  will  mention  thie  edverUe^eiUend  eend  6 two-cent 

•r  with  • eoet-ii rice  offer  for  cuttin*  end  mounun*. 
Write  today:  FRANCIS  E.  LESTER  COMPANY 

Dept.  MO  Mesllla  Park,  N.  Me*.  ' 1 


“THE  AUDION  DETECTOR 

Licensed  for  private,  amateur  or  experimental 
use  only.  The  only  Audion  Detector  manufac- 
tured for  the  use  of  amateurs  under  the  protection 
of  the  De  Forest  patents. 


Type  R.  J.  4 Audion  Detector  illustrated  above 
is  operated  by  heated  gases,  employs  a local  bat- 
tery and  is  complete  with  switches,  batteries, 
rheostat  and  necessary  connection. 

It  is  pronounced  by  experts  to  be  the  very 
best  Detector  obtainable  anywhere. 

Renewal  Audion  bulbs  may  be  secured,  in  ex- 
change for  old  or  broken  ones,  for  $3.50  and 
$5.00  each.  All  bulbs  are  tested  before  ship- 
ment. but  the  “X”  grade,  or  $5.00  bulbs  are 
tested  for  the  maximum  possible  sensitiveness. 
With  the  Audion  you  can  easily  increase  your 
range  from  60  to  100  per  cent. 

Order  One  Today.  Price  $15.00 

THE  RADIO  TEL.  & TEL.  CO.,  309  Broadway,  New  York 


When  writing,  plegse  mention  “M.  E.  and  M.” 


A.  2. — Yes,  it  is  essential  that  No. 
4 wire  be  used  all  the  way  from  the 
aerial  to  the  ground. 

Q.  3. — Must  I use  No.  4 wire  or  can 
I make  a cable  of  several  strands  of 
No.  18?  In  the  latter  case  how  many 
strands  must  I have  in  the  cable  to  re- 
place the  No.  4? 

A.  3. — It  is  perfectly  allowable  to  re- 
place the  single  No.  4 by  a cable  of  the 
same  cross-section,  in  fact  it  is  prefer- 
able. If  you  use  No.  18  to  make  up 
the  cable  you  will  have  to  use  26 
strands. 


THERMOPILES 

(14)  M.  Wilkins,  Oklahoma,  asks: 

Q.  1. — What  is  the  nature  of  the 
thermo-electric  or  heat  battery  in  re- 
gard to  its  lasting  qualities  and  prac- 
tical use  when  heated  by  the  flame  of 
a bunsen  burner? 

A.  1. — The  thermopile  battery  will 
last  almost  indefinitely.  However,  it 
is  not  considered  a very  practical  form 
of  current  generator  and  for  this  rea- 
son is  but  little  used  outside  of  demon- 
strating the  generation  of  electricity 
by  means  of  heating  the  junction 
of  two  dissimilar  metals.  The  draw- 
back of  the  thermopile  is  that  it  re- 
quires a considerable  amount  of  heat 
and  in  proportion  generates  but  little 
current.  It  is  advisable  to  employ 
chemical  cells  in  preference  to  the 
thermopile  unless  a considerable  vol- 
ume of  heat  is  available  at  low  cost. 


SPARK  COIL  ON  ALTERNATING 
CURRENT 

(15)  Omer  Cote,  Rhode  Island, 
asks : 

Q.  i. — Can  I operate  a five-inch 
spark  coil  on  60-cycle  alternating  cur- 
rent by  screwing  the  vibrator  down? 

A.  1. — The  use  of  spark  coils  on  al- 
ternating current  is  quite  possible  but 
not  always  satisfactory.  The  fre- 
quency of  the  alternating  current  sup- 
ply may  not  be  the  same  as  that  of  the 
vibrator  on  the  direct  current  supply. 
If  the  alternating  current  frequency  is 
less  the  spark  coil  will  not  work  as 
well  as  it  did  on  the  direct  current. 
This  will  doubtless  be  the  case.  Spark 
coils  are  best  operated  on  alternating 
current  when  fed  by  a step  down  trans^ 
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Edison 


W OU  like  Electricity.  You  want  to  master  it  1 
W jT  — make  it  your  life  work.  You  want  its  re-  } 
w ^ sponsibility  — its  high  pay,  its  splendid 
I opportunity  for  advancement. 

I What  is  your  surest,  safest,  shortest  way  to  the  top?  Learn 
I today  what  the  competent,  practical  instructors  in  this 
ft  highly  organized  school  can  do  for  you,  because  they  have 
I done  it  for  thousands  of  others. 

B Given  only  your  ability  to  read  and  write,  the  long  experi-  i 
Aence  of  these  splendid  teachers,  who  are  authorities  both  k 
in  classroom  and  actual  work,  will  personally  make  you  M 
a competent  and  practical  Electrical  [Engineer,  Dc-  ^B 
signer,  Draftsman,  Installer  or  Repairman.  The 
school  itself  offers  every  advanced  idea  in  Electrical 
Equipment,  complete  and  superior  apparatus,^^^y 
■k,  class  and  work  rooms  in  a light,  sanitary,^^^^ 
modem  building,  and  a complete  library  of 
the  world’s  best  electrical  works  and  magazines.  ^ 


STTS  work  is  personal,  practical,  positive.  T Q ) 

I For  ten  years  we  have  been  teaching  Elec-  I (1  |J  P | |)  TT|  C*  3 
^.trical  Engineering  in  all  its  branches  to  ^ ^ 

>ung  men,  fitting  them  for  better  positions  and 

igher  pay  than  they  could  make  in  any  other  I V "I  Id  K|{|V 

ie  of  work.  Thousands  of  our  graduates,  many  ^ ^ U 

of  whom  were  of  limited  means  and  small  1 J.  ZV  * 1 1 

education,  are  holding  responsible  positions  | I [Jk  I 1/  1 m 
?e  manufacturers  of  electrical  goods,  with  ^^-B*'X  M V>XX  1 

, telegraph  and  electrical  companies,  with  ^ 

electric  lighting  plants  and  street  railway  companies — Kh 

and  we  have  constant  demands  for  more.  Here  you  I | | f/ J | W I 
learn  by  doing  practical  work — not  by  correspondence  1 

school  methods. 

If  you  like  electricity — and  are  willing  to  work  and  study — VV  ' . " 

this  school,  chartered  by  the  State  of  Wisconsin,  can  teach  i Ml  yj 

you  and  fit  you  to  get  and  hold  a position  of  responsibility 
with  a fine  salary.  Our  Employment  Department  aids  all 
competent  graduates  to  satisfactory  positions. 

~ \c^x  Send  for  Free  Book  This  Very  Minute 

J^Bft  ' t \ Simply  marking  the  coupon  on  this  ■ 

a \ page  with  the  branch  in  which  you 
B are  most  interested  may  mean  a 

A '--t  1v  life  of  pleasant  work  and  good  sal-  ^ 

ary  instead  of  hard  work  with  small  ■ 
pay.  So  mark  the  coupon  N-O-W  \ 
jr* while  you  have  this  before  you  and  1 
send  it  to  us  immediately.  The  free  1 
^ book  we  will  send  contains  everything  1 

you  want  to  know  about  our  school ; 

9 ^ rT  describes  our  courses  and  tells  you 

7 about  the  BIG  practical  Electrical 

- 4-'  Engineers  who  teach  you  what  they 

. i have  been  a lifetime  in  doing  The  big 

FREE  book  is  YOURS  for  the  asking. 

,-.,*•—**—*  *»>..*. Send  for  it  immediately  on  the  coupon 

School  of  Engineering 

Chartered  by  the  State  of  Wisconsin 

1 6 1 - 1 bt»  Michigan  St. 

Milwaukee,  Wis. 


School  of  Engineering  of  Milwaukee. 

161-169  Michigan  Street. 

Milwaukee,  Wis. 

Gentlemen:  Please  send  me  without  obligation 
your  free  illustrated  booklet  and  full  Information 
about  what  your  school  will  do  for  me.  I am 
specially  Interested  In 

□Electrical  Wiring  I 1 Tib  phone  Installation 
1 1 a n d Switchboard 

□Motor  Dynamo  Work 

Work  and  Ann-  | I Mechanical  and  Elec- 

ature  Winding  I 1 tricnl  Drafting 

□ □Electrical  Engineering 

| 1 Day  or  j 1 Evening 

□Electrical  Testing  | J Classes  1 ( 

and  Meter  Work, i Spare  Hour  Employ  - 

( Check  desired  subject.)! | ment 

Name Address 


“The  Electrical  School 
that  Graduates  Experts ” 


Wben  ▼riling.  p Jttae  mention  "Modern  Etetric*  and  Meehan  ica,M 
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Get  Acquainted 

With  the  new  sport,  motoring  for  every- 
body. Learn  more  about  the  fascinat- 
ing little  cycle-car,  cosy,  comfortable,  fast 
and  low-priced.  Read 


Journal  of  the  Popular-Priced 
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former  giving  the  same  voltage  as  was 
used  on  the  direct  current.  Many 
spark  coils  which  ran  on  15  volt  direct 
current  have  been  put  on  the  no  alter- 
nating current  with  the  vibrator 
screwed  down  and  great  amazement 
expressed  when  the  coil  went  up  in 
smoke  as  the  key  was  pressed.  Be 
sure  that  you  do  not  impress  too  great 
a voltage  on  your  coil  when  you  place 
it  on  the  alternating  current. 

Q.  2. — If  the  coil  were  placed  on  the 
alternating  current  supply  and  the  vi- 
brator screwed  down  will  it  be  neces- 
sary to  use  a condenser  on  the  primary, 
and  where? 

A.  2. — No  condenser  will  be  neces- 
sary. The  function  of  the  condenser 
used  on  the  direct  current  was  to  re- 
duce the  sparking  at  the  vibrator. 


SPARK  GAP.  TRANSFORMER 
DESIGN 

(16)  John  M.  Murphy,  Toronto, 
Can.,  asks: 

Q.  1. — Would  it  be  possible  to  use 
the  synchronous  rotary  gap  described 
in  the  January,  1913,  issue,  on  alter- 
nating current? 

A.  1.— Yes. 

Q.  2. — Are  25-cycle  transformers  as 
efficient  as  60-cycle? 

A.  2. — For  all  practical  considera- 
tions, yes. 

Q.  3. — What  are  the  essential  differ- 
ences between  25  and  60  cycle  trans- 
formers? 

A.  3. — In  the  25-cycle  transformers 
the  volume  of  the  iron  is  greater  than 
that  of  the  50-cycle  transformers  by 
the  ratio  of  25  to  60.  This  is  necessary 
in  order  to  have  the  number  of  lines 
of  force  cut  per  second  equal  in  each 
case.  It  is  impossible  from  the  shape 
of  the  magnetization  curve  to  increase 
the  flux  density  in  the  iron  when  chang- 
ing from  60  to  25  cycles,  so  that  the 
solution  is  to  increase  the  size  of  the 
core.  The  size  of  the  core  means  that 
the  mean  length  of  turn  in  the  winding 
is  to  be  increased  and  more  wire  will 
be  used.  This  factor  is  small  so  that 
it  does  not  affect  the  efficiency  to  any 
appreciable  extent. 


WAVELENGTH.  RECEIVING  IN- 
STRUMENTS 

(17)  William  H.  Kibble,  New  York, 
asks: 
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Q.  1. — Please  give  me  a definition  of 
wavelength  and  explain  its  meaning? 

A.  1. — A wavelength  is  defined  as 
the  distance  between  the  crests  of  two 
successive  waves.  For  convenience  it 
is  measured  in  the  international  stand- 
ard of  length,  the  meter.  In  consider- 
ing electro-magnetic  waves  it  is  suffi- 
cient to  remember  that  a meter  is 
slightly  longer  than  a yard.  Waves  are 
sent  out  from  the  aerial  in  a manner 
similar  to  those  caused  by  a disturb- 
ance in  water.  The  water  waves  are 
much  shorter  than  the  electro-mag- 
netic waves  but  their  measurement  is 
just  the  same.  In  wireless  work  the 
wavelength  is  determined  by  the 
amount  of  inductance  and  capacity  in 
the  radiating  circuit.  The  greater  that 
either  of  these  quantities  is  the  great- 
er the  wavelength.  You  will  find  a 
complete  discussion  of  this  subject  in 
any  of  the  books  dealing  with  wireless 
telegraphy. 

Q.  2. — What  instruments  will  be 
necessary  for  me  to  receive  the  time 
signals  from  the  Arlington  station? 

A.  2. — You  will  need  a tuning  de- 
vice of  sufficient  size  to  receive  2,500 
meter  waves.  A loose  coupler  is  best 
suited  for  this  work.  You  will  need  a 
variable  condenser  across  the  second- 
ary of  this  tuner.  Besides  these  you 
will  need  the  usual  detector,  phones, 
and  fixed  condenser. 


RESISTANCE  OF  RECEIVERS. 
WIRELESS  BOOK. 

(18)  O.  Gauoin,  Jr.,  Rhode  . Island, 
asks : 

Q.  1. — Is  there  any  way  of  finding 
out  how  many  ohms  resistance  my  tel- 
ephone receivers  are? 

A.  1. — If  you  have  not  the  access  to 
some  school  or  other  laboratory,  or 
have  no  standards  of  resistance  of  your 
own  there  is  no  practical  way  of  find- 
ing out  the  resistance  of  your  receiv- 
ers. If  you  have  a resistance  box  the 
determining  of  the  resistance  by  the 
Wheatstone  bridge  method  is  very 
simple. 

Q.  2. — What  good  book  on  wireless 
is  there  that  deals  with  the  construc- 
tion of  the  latest  types  of  instruments? 

A.  2. — The  best  book  for  your  needs 
would  probably  be  the  one  by  Edel- 
man.  See  advertisement  in  this  issue 
regarding  the  sale  of  this  book. 
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A BATTERY  VIBRATOR 

(19)  Chas.  Coquillard,  New  York, 
asks: 

Q.  1. — How  can  I make  a good  bat- 
tery vibrator? 

A.  1. — A battery  vibrator  may  be 
easily  made  from  any  small  battery 
motor.  On  the  shaft  of  such  a motor 
mount  a small  brass  cylinder  off  cen- 
ter, so  that  more  weight  is  on  one  side 
than  on  the  other.  When  the  motor 
is  operated  this  will  cause  intense  vi- 
bration, depending  on  the  size  of  the 
weight  as  well  as  the  speed  of  the  mo- 
tor. By  inserting  a variable  resistance 
in  series  with  the  motor  the  speed  can 
be  changed  to  suit  requirements.  The 
applicator  should  be  mounted  on  any 
part  of  the  motor  frame.  If  desired,  a 
covering  of  metal  can  be  placed  around 
the  motor  and  the  applicator  attached 
to  the  outside  of  this  covering.  A han- 
dle will  facilitate  the  use  of  such  a 
vibrator  and  can  be  also  attached  to 
the  metal  covering. 


SHOCK  FROM  REACTION  COIL 

(20)  H.  L.  Baer,  Ohio,  writes: 

Q.  1. — I have  an  iron  ring  made  up 
of  laminations  with  a mean  radius  of 
two  inches,  and  a cross-section  of  four 
square  inches.  There  is  a gap  of  one 
inch  in  the  ring.  The  ring  is  wound 
with  330  turns  of  No.  14  wire.  Why  is 
it  that  when  I connect  three  dry  cells 
to  this  coil  and  then  break  the  connec- 
tion from  the  coil  that  I get  a very  se- 
vere shock  if  holding  the  two  connect- 
ing wires?  The  batteries  only  have  a 
voltage  of  about  four  and  without  the 
coil  I can  never  get  a shock  from  them. 

A.  1. — When  you  break  the  connec- 
tion you  do  not  get  the  effect  of  the 
four  volts  but  several  times  that  value. 
When  the  battery  is  connected  to  the 
coil  there  is  a magnetic  field  set  up 
by  the  current.  When  the  current  is 
broken  the  work  that  the  current  did 
in  setting  up  that  field  is  then  given 
out.  A high  voltage  is  induced  exactly 
as  a voltage  is  induced  in  a generator. 
You  may  get  several  hundred  volts  if 
the  coil  carried  a heavy  current  before 
the  break  was  made. 

Q.  2. — Where  could  a boy  of  18  ob- 
tain a position  that  would  pay  him 
enough  to  pay  his  board  and  lodging 
until  he  could  earn  a fair  wage  and  at 
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bert Hubbard's  latest  work.  It  con- 
tains 162  pages,  is  beautifully  printed 
in  two  colors,  and  bound  in  flexible 
leather,  with  the  “smile”  photo- 
gravure of  Elbert  Hubbard  as  a 
frontispiece.  (That  alone  is  worth 
the  TWO  DOLLARS.) 

What  say  you  ? 

The  coupon  is  for  your  salvation. 
Salve ! 


ELBERT  HUBBARD,  East  Aurora,  N.  Y. 

Enclosed  is  Two  Dollars  for  a year’s 
subscription  to  THE  FRA  Magazine  and 
THE  BOOK  OF  BUSINESS,  as  offered 

Name  

Address  

for* If*  poefef*  oa  TBI  FRA.  75  Mats,  Qtnata  ucMptod. 


When  writing.  plecce  mention  M!£  E*  and  M." 
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RBAD-1 

Till  New  1914  Edition  of 
“EXPERIMENTAL 
WIRELESS  STATIONS” 

By  P.  E.  Edelman 

It’s  rlfiht  up  to  date  and  tells 
every  tiling  you  want  to  know  so 
you  can  understand.  Complete 
dimensions  and  explanations  of 
each  instrument  and  How  to 
make  and  use  It."  Endorsed  by 
U.  8.  Radio  Inspectors.  Edition 
nearly  sold,  send  $1.50  for  this 
big  $2.00  book  at  onoa  Guar 
ant eed.  224  pp. 

Illustrated, 

(Mailed  postpaid  same  day 
your  order  Is  received) 

PHILIP  E.  EDELMAN,  Minneapolis,  Minnesota. 

London:  8.  Rontell  & Go..  30  Malden  Lane  Strand. 

W.  C.,  Percival  Marshall  Ac  Co.,  29  Popp  in*  Court.  Fleet 
St.,  also  sold  by  leading  Look  and  supply  houses  through- 
out tho  world.  IHrect  orders  receive  Immediate  attention 
and  aro  tilled,  postpaid. 

NEW!  NEW!  Only  lOc 
A great  tittle  book  showing  exactly  how  to  make  and 
use  a wireless  station  at  small  cost  to  send  10  miles  and 
receive  50-100  miles.  Only  a few  hundred  left.  Not 
sent  unless  you  enclose  large  Ic.  stamped  addressed  en- 
velope. Send  dime  now.  Guaranteed. 

By  PHILIP  E.  EDELMAN 
(in  preparation) 

Walt  for  tills  new  original  book  of  experiment*  In 
f El«  tricity.  Wlreleea.  High  Frequency,  Cliem- 

■ lstry.  Physics,  In  fact  everything  dear  to  the 
I heart  of  the  home  experimenter.  Advance  order* 

I will  be  received  now  at  only  $1  postpaid,  but  thJ* 
offer  Ls  not  good  after  publication.  (let  busyl 
| Order  now.  and  save  $.50.  Guaranteed. 

PHILIP  E.  EDELMAN  • - Minneapolis,  Mann  . 


“EXPERIMENTS” 

$< 


(monthly) 


The  big  illustrated  paper  that  is  the 
organ  of  the  Safety  First,  Prevent  Injury 
and  First  Aid  movements  in  the  United 
States. 

Hundreds  of  fascinating  items  each 
month  on  accidents,  accident  prevention, 
deeds  of  heroism,  first  aid  to  the  injured 
and  like  subjects. 

The  Safety  First,  Prevent  Injury  and 
First  Aid  movements  are  the  biggest 
things  ever  started  on  American  Rail- 
ways and  in  American  Industries. 

The  Safety  First  Issue  is  the  most  fas- 
cinating magazine  published  for  men 
with  Electrical,  Mechanical  and  Humani- 
tarian inclinations.  Endorsed  by  Rail- 
way Presidents,  Industrial  Officials,  etc. 
Edited  and  contributed  to  by  experts. 

10c  far  a saapla  cap* 

25c  far  3 aiatls 
50c  far  6 Maths 
$1.00  far  a yaar 

Stamps,  Currency  or  Money  Order 

The  Safety  First  Issue 

1101  Transportation  Bldg.  Chicago,  III. 


When  writing,  please  mention  *'M.  E.  and  M.” 


the  same  time  learn  how  to  make  elec- 
trical instruments? 

A.  2. — We  would  suggest  that  you 
write  to  the  Western  Electric  Co.,  at 
Hawthorne,  111.,  the  Westinghouse 
Co.,  at  Pittsburgh,  Pa.,  the  Weston  In- 
strument Co.,  at  Newark,  N.  J.,  or  the 
General  Electric  Co.,  at  Schenectady, 
N.  Y.,  and  see  what  they  will  offer  you. 


PATENTED  ARTICLES.  FRE-  . 
QUENCY 

(21)  W.  B.  Byrkit,  California,  asks: 

Q.  i. — I would  like  to  make  several 
articles  for  my  radio  station  and  all 
of  these  articles  are  patented.  Will  it 
be  possible  for  me  to  construct  these 
articles  for  my  own  use  or  will  I have 
to  change  the  design? 

A.  i. — The  patent  law  permits  you 
to  make  any  patented  article  for  your 
own  use.  You  will,  however,  under- 
stand that  after  you  have  used  these 
articles  a while  you  would  not  be  per- 
mitted to  sell  them  if  you  so  desired. 
A simple  change  in  design  does  not 
very  often  avoid  patent  restrictions. 
Most  pieces  of  apparatus  are  patented 
in  principle  rather  than  in  detail  of 
design.  Oftentimes  both  are  covered 
in  separate  patents. 

Q.  2. — How  can  a station  be  tuned 
to  frequency  and  wavelength  at  the 
same  time  if  wavelength  depends  on 
the  frequency? 

A.  2. — When  a station  is  tuned  to  a 
given  wavelength  it  will  be  tuned  to 
the  frequency  corresponding  to  that 
wavelength.  Frequency  times  wave- 
length equals  a constant  so  that  as  one 
is  changed  the  other  will  have  a corre- 
sponding change  also. 


LEAD  IN.  INDUCTANCE  FOR- 
MULAE 

(22)  Charles  Noble,  Indiana,  asks: 

Q.  1. — Will  18  strands  of  No.  30 
copper  wire  be  large  enough  for  the 
lead-in  of  a wireless  telegraph  aerial  ? 

A.  1. — As  far  as  the  carrying  capac- 
ity for  your  set  was  concerned  this 
would  be  sufficient,  but  to  comply  with 
the  Fire  Underwriters’  regulations  you 
would  have  to  increase  this  amount  un- 
til you  had  the  equivalent  of  a No.  4. 
This  would  require  415  strands  of 
No.  30. 
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YOU  NEED  IT 


You  need  it  because 
it  tells  of  the  world’s 
advance  in  a fascinat- 
ing way  all  its  own — 
because  you  cannot 
keep  fully  informed 
without  it — because,  as 
Jack  London  said, 
there  is  “Nothing  like 
it,”  and  because,  as 
Luther  Burbank  said, 

“It  is  really  __ 
indispens-  J | ' L’ 
able.”  It  JLJUV^ 

tells  of  things  VVi 

you  can  find  yy 

in  no  other  « - a 
magazine, 

and  yet  they  1V*^V 

are  things  “More  Ft 

upon  which 
the  future  progress  of 
the  world  is  to  be 
founded.  It  covers 
fully  the  discoveries 
?of  science,  the 
achievements  of  in- 
ventors, the  feats  of 
engineers  and  explor- 
ers, and  the  opening 
of  every  new  field  of 
human  endeavor. 

On  All  Ntwt-ttandt 

Fifteen  Cents  Per  Copy 


technical  (trontP 

MAC 


WORLQ 

MAGAZINE 


'More  Fascinating  Than  Fiction* * 


You’ll  like  it  because 
it  is  profusely  illustrat- 
ed — because  it  tells  of 
things  real,  living  men 
and  women  have  done 
or  are  trying  to  do  — 
because  it  tells  its  true 
stories  in  a simple  and 
interesting  way  — be- 
cause it  makes  real 
achievements,  real 
events  inter- 
A ¥ esting  — be- 

[\L  cause  it 

) shows  that 

the  greatest 
romance  in 
^ r*  the  world  is 

the  story  of 


TECHNICAL 

WORLD 

is  MAGAZINE 

II  v s+#  f ijK 


r tenon  man  s cease- 

less fight  to 
conquer  and  use  the 
myriad  forces  of  nature 
— because  it  is  clean 
and  clear  and  always 
far  more  interesting 
than  the  average  run 
of  fiction,  because  it  is 
•wonderfully  illustrated. 

Just  Get  a Copy 
and  See 

By  Mall  Direct 

A Dollar-Fifty  Per  Year 


rlatlron  Building,  New  York  — 58th  St-  and  Drexel  Ave.,  Chicago 


YOU'LL  LIKE  IT 
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DO  YOU  GET  IT? 


I VOL  X OCTOBER  1913  No  10 '] 


THE 

ELECTRIC 


JOURNAL 


13  000  COPIES 


RAILWAY  NUMBER 

Heavy  Electrification  Tendencies 
What  the  Single-Phase  System  Really  Is 
Oahtmid,  Antioch  & Eastern  Railway 
Train  Operation  in  City  Service 


Los  Angeles  Center  Entrance  Cars 


If  not,  it  will  pay  you  to  investigate. 
The  Electric  Journal  is  a practical  monthly, 
published  in  Pittsburgh,  the  greatest  engi- 
neering center  in  the  world.  Here  is  located 
one  of  the  largest  electrical  manufacturing 
concerns.  Thus  our  editors  are  able  to  keeo 
in  daily  contact  with  many  of  the  most  ex- 
pert practicing  engineers,  who  constitute 

our  large  staff  of  high  grade  contributors. 

# 

The  reading  pages  of  the  Journal  are 
filled  with  intensely  practical  information, 
written  in  simple,  direct  style,  for  those  in- 
terested in  the  generation,  transmission  and 
utilization  of  electric  power. 

The  subscription  price  is  $1.50  per  year  in 
the  U.  S.  and  Mexico.  Canada  25c.  extra. 
Foreign  50c.  extra.  Single  copies,  15c.  each. 


The  Electric  Journal 

906  Ninth  Street#  Pittsburgh#  Pa. 
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MODERN  INDUSTRIAL  AND  MILI- 
TARY EXPLOSIVES 

( Continued  from  page  139) 

is,  the  invention  of  guns  and  cannons) 
belongs  to  the  monk  Berthold  Schwarz, 
of  Freiburg,  Saxony,  the  date  of  the 
latter  invention  being  probably  1313. 
It  ia  accepted  as  indisputable  that  the 
English  used  gunpowder  in  guns  at  the 
battle  of  Crecy,  1346. 

Black  powder  was  without  a rival  till 
the  middle  of  the  19th  century.  It  was 
the  explosive  par  excellence  in  the  eye 
of  the  soldier  as  well  as  the  engineer. 
It  was  black  powder  that  flung  projec- 
tiles out  of  the  mouths  of  guns  and 
cannons,  and  it  was  black  powder, 
which,  enclosed  in  the  hollow  projec- 
tiles, shattered  them  in  the  lines  of  the 
enemy.  It  was  black  powder  that  was 
used  in  the  mines  to  blast  away  rocks 
and  open  galleries.  Today  it  is  not 
used  in  the  modern  gun  or  cannon ; nit- 
ro-cellulose  powders  have  taken  its 
place  for  reasons  which  we  will  men- 
tion later.  Menelite  and  other  shatter- 
ing explosives  have  taken  its  place  in 
the  hollow  projectiles,  but  it  is  still 
largely  used  in  industrial  and  mining 
operations ; as  a propellent  for  sporting 
purposes ; and  for  subsidiary  military 
purposes  such  as  for  primers  and  ig- 
niters for  large  smokeless  powder 
charges,  for  fuses,  and  as  an  ingredient 
for  certain  compositions. 

During  all  these  centuries  but  tri- 
fling alterations  were  made  as  regards 
the  composition  of  black  powder,  and 
little  or  no  attention  paid  as  to  the  den- 
sity or  size  of  the  grain. 

Gunpowder  is  a very  intimate  mix- 


ture of: 

Potassium  nitrate  75  parts 

Sulphur  10  parts 

Charcoal  15  parts 


The  proportions  of  these  ingredients 
may  slightly  vary,  but  no  other  in- 
gredients than  these  three  may  enter 
into  its  composition.  Furthermore, 
these  ingredients  must  be  pure. 

The  manufacture  of  gunpowder  con- 
sists of  the  following  processes:  1, 

mixing  the  ingredients;  2,  incorporat- 
ing or  “milling” ; 3,  breaking  down  the 
mill-cake;  4,  pressing;  5,  granulating, 
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How  To  Make  Them 


Only 

$1.00 


Only 

$1.00 


Mr.  Experimenter,  here  is  a book  that  tells  you  how  to 
make  everythin*  electrical. 

“Easy  Electrical  Experiments  and  How  To  Make  Them/’ 

by  L.  P.  Dickinson.  220  pages,  110  Illustrations,  12  M.  O. 
handsomely  cloth  bound  for  only  $1.00  postpaid  to  any 
address  In  the  U.  S.  This  is  tho  very  latest  and  moat 
valuable  work  on  electricity  for  the  amateur  or  practical 
electrician  published.  It  gives  in  a simple  and  easily 
understood  language  everything  you  should  know  about 
galvanometers,  batteries,  magnetos.  Induction  colls,  motors, 
dynamos,  storage  batteries,  simple  and  practical  telephone 
and  telegraph  Instruments,  rheostats,  condenser  reactance 
electro  plating,  electro  toy  making,  etc.  The  student  la 
also  told  how  to  make  a model  fire  alarm  telegraph,  also 
how  to  build  an  electric  locomotive,  etc. 

Send  $1.00  to-day  In  Cash,  Stamps  or  Money  Order  and 
get  this  complete  course  In  electrical  experiments. 

MODERN  PUBLISHING  CO. 

331  Pulton  Street  New  York 


SS  MODEL  ENGINEER 


AND  ELECTRICIAN 


Edited  by  Percirel  Marshall,  A.  I.  Mach.  E. 

Published  weekly  at  London,  Eng. 

The  paper  which  tells  yon  how  to  make 
model  locomotives,  steam  and  gaa  engines, 
aeroplanes,  motor  cycles,  boats,  dynamos, 
motors,  colls,  batteries,  wireless  apparatus, 
and  everything  mechanical  and  electrical. 
Just  the  paper  for  the  man  or  boy  with  a 
workshop.  It  la  written  by  experts,  and  la 
read  by  scientific  amateurs  and  profes- 
sional mechanics  and  electricians  all  over 
the  world.  It  has  thirteen  years*  reputa- 
tion for  high-grade  instruction  in  the 
theory  and  practice  of  small  power  en- 
gineering. 

9 Every  Issue  is  fully  illustrated. 

Single  copies  8 cents.  Annual  subscrip- 
tion thres  dollars  postpaid. 

Sole  Agents  for  U.  S.  A.  and  Canada. 

SPON  & CHAMBERLAIN 
123G  liberty  Street 
NEW  YORK 


100%  Annual  Income  for  Life 

is  the  unusual  opportunity  that  is  open  to  a few  investors  in  our  BEARING 
PECAN  ORCHARDS. 

_ A few  5 and  io  acre  Pecan  groves  containing  five  and  six  year  old  trees 
which  five  years  from  to-day  should  return  you  from  30%  to  50%  annually 
and  increase  each  year  thereafter,  and  which  ten  years  from  to-day  should 
yield  you  100%  and  over  annually  and  continue  during  your  lifetime  and  that 
of  your  children  and  your  great  grandchildren.  Far  better  than  Life 
Insurance. 

THIS  IS  A GILT  EDGED 
INVESTMENT.— Absolutely  safe 
and  unusually  profitable.  It  will 
yield  a good  income  NOW. 

IMMEDIATE  ACTION 

is  necessary  if  you  want  to  share  in  

these  bearing  orchards.  p.n£ shSiipS™  /X  wuhoJobiiwtion 


:se  bearing  orchards.  p.p£ sKupSU, 

Particulars  of  Oar  Monthly*  Installment  Plan,  showing  how  you 
can  purchase  a Pecan  Orchard  on  small  monthly  payments,  earning 
6 per  cent,  at  the  start,  with  principal  doubling  in  value  in  6 J 
years  and  providing  for  a permanent  life  income  is  given  in  X < 

our  pamphlet,  "FORTUNES  IN  PECANS/*  sent  on  X 4^ 

request.  X £ 


St.  Andrews  Bay  Nursery  & Orchard  Co. 


To  St.  An- 
C drews  Bay 
* Nursery  ana 
^ Orchard  Co.,  2108 
Trinity  Building, 
ze  ^4  New  York. 

►ecan  X XP  Without  obligation  on 
XX*'m?  Part»  J“o<Hy  outline 
you  j*  A?  the  beat  proposition 
l X v yon  can  offer  me  on  a 
y vO  planted  Pecan  Grove  for  an 

X investment  of  about 

X±  ~ thousand  dollars. 

X 


, 4 ^ Address, 


2111  TiMtf  BvMhf 


111  IMAIWAY,  NEW  Y8IK 
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You  Should  Road  tho  “SPARK  PLUS’ 


~T1»  «f  Horn 

Scum."  Orest  wireless 
•tories  founded  on  facta. 

Capt  Jack  Crawford.  late 
Chief  of  Scout*  U.S.A.,  is  a 
regular  contributor.  Let  this 
Plug  start  your  mental  en- 
gine and  keep  it  running  for 
a year  for  85c.  Free  post 
cards  if  you  say  you  saw 
this  ad  in  Modern  Electrics. 

85,000  good  fellows  read  our 
Plug  evenr  month;  Ads  lc  a 
word.  YOU  lose  if  you  don't  use 


THE  SPARK  PLUGy 

Box  128M,  Lancaster,  Ohio 


JUST  OFF  THE  PRESS 

Wireless  Telegraphy 
and  Telephony 
(lacMhif  Wireliss  n Airaplan  art  Airship) 

la  MtntnMh  Pmntitln  if  tho  Sdnci  it  Wlnlra 
Tnmtalii  if  litiniim  IT  CMS.  C.  ASHLEY,  L l„ 
mi  MULES  I.  UYVUI. 

CmmWk  BOnv.  tatar.  tobti  a lifiHli  bdmrs 


Contains  144  pages.  It  treats  in  a simple 
concise  manner  of  the  earlier  forms  of  wire- 
less, electrical  waves,  development  of  radio- 
telegraphy,  radiotelegraphic  apparatus,  and  de- 
scribing systems  of  radiotelegTaphy. 

The  section  on  Wireless  Telephony  covers 
Bell's  radiophone,  selenium  cell,  Belrs  photo- 
phone, “light  telephony,"  telephony  by  means 
of  Hertzian  waves,  nature  of  a high-frequency 
telephone  current,  oscillation  generators,  tele- 
phonic control  of  oscillations,  transmitting 
circuits,  receiving  arrangements,  two-way  trans- 
mission, and  systems  of  radiotelephony. 

The  section  on  Aeronautics  covers  the  wire- 
less on  dirigibles  and  on  aeroplanes,  giving 
the  earliest  experiments  on  balloons,  dangers 
from  electric  discharge,  preventive  methods, 
wireless  on  the  Zepplins,  Horton's  experiments, 
recent  records,  and  general  problems. 

Price  $1.00  By  mall  extra  12c 

MODERN  PUBLISHING  CO. 

231  Fulton  St.,  New  York  City 
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or  cutting  the  press-cake;  6,  dusting;  7, 
glazing;  8,  second  dusting;  9,  stoving 
or  drying;  10,  finishing. 

MODERN  EXPLOSIVES. 


Nitr  o-Glycerin: 


It  was  the  discovery  of  nitro-glycerin 
by  Sabrero  at  Turin,  Italy,  in  1846,  and 
guncotton  by  Schoenbein  of  Basel, 
Switzerland,  a few  months  previously, 
which  marked  a new  era  in  the  history 
of  explosives.  These  two  explosives 
immediately  proved  that  they  pos- 
sessed extraordinary  shattering  power. 
They  broke  up  masses  of  castings  and 
wrought  iron,  as  well  as  the  hardest 
and  most  tenacious  rocks,  on  which  the 
old  powders  could  make  no  impression. 

Nitro-glycerin  is  obtained  by  acting 
with  a mixture  of  strong  nitric  and 
sulphuric  acids  on  glycerin  at  the  or- 
dinary temperature.  When  pure,  nitro- 
glycerin congeals,  as  a rule,  at  about  40 
degrees  F.,  and  is  not  sensitive  to 
blows  or  detonation.  At  212  degrees 
F.  it  begins  to  decompose;  at  365  de- 
grees F.  it  throws  off  yellow  or  reddish 
fumes ; and  at  423  degrees  F.  it  deflag- 
rates violently.  When  uncongealed, 
nitro-glycerin  may  readily  be  exploded 
by  concussion ; a feature  whicn  renders 
it  quite  unfit  for  transportation  in  that 
state.  It  does  not  detonate  when  it 
comes  in  contact  with  a flame,  and 
burns  with  difficulty,  like  ordinary  oil. 
When  heated  in  a closed  space  its  en- 
tire mass  explodes  as  the  temperature 
reaches  257  degrees.  Gunpowder,  gun- 
cotton, or  a fulminate  exploded  in  con- 
tact with  nitro-glycerin  produces  a tre- 
mendous detonation. 

Nitro-glycerin  is  an  oily  liquid,  clear, 
colorless,  having  a burning  taste,  and 
odorless  when  at  ordinary  temperature. 
It  is  the  most  powerful  explosive 
known  to  man. 

An  idea  of  its  explosive  power  may 
be  obtained  by  comparing  it  with  gun- 
powder. The  heat  liberated  by  its 
combustion  is  estimated  to  be  twice  as 
much  as  that  of  gunpowder.  Hence, 
while  one  volume  of  the  latter  yields 
in  practice  200  volumes  of  cold  gases 
that  are  expanded  by  heat  to  800  vol- 
umes, an  equal  weight  of  nitro-glycerin 
yields  1,298  volumes  of  gas  that  are 
expanded  to  10,384  volumes,  thus  giv- 
ing 13  times  the  force  of  gunpowder. 
But  the  explosion  takes  place  much 
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more  suddenly  than  that  of  gunpowder, 
consequently  the  practical  gain  in  effect 
is  greater  than  the  figures  indicate. 

Blasting  by  nitro-glycerin  on  a 
large  scale  was  carried  out  in  1865  in 
the  granite  quarries  near  Stockholm. 
Five  pounds  of  nitro-glycerin  in  a bore- 
hole 10  feet  in  depth  tore  away  about 
200  cubic  yards  of  granite  or  about  350 
tons.  These  results  were  hailed  with 
delight  by  practical  and  scientific  men, 
and  many  experiments  and  trials  were 
made  all  over  Europe  and  in  the  United 
States.  However,  the  use  of  this  most 
powerful  explosive  was  fraught  with 
so  many  dangers,  and  the  cause  of  so 
many  accidents  and  catastrophes,  that 
its  manufacture  and  transportation 
were  restricted  and  even  prohibited  in 
several  European  countries. 

But  science  and  chemistry  have  mas- 
tered this  substance  which,  at  its  dis-  . 
covery,  was  considered  uncontrollable, 
and  today  it  may  be  transported  over 
the  public  highways  with  safety  and 
stored  without  danger.  The  enormous 
power  stored  up  in  its  particles  is  com- 
pletely under  control  and  can  be  han- 
dled freely  and  with  perfect  safety  by 
careful  operators. 

It  was  Alfred  Nobel,  the  eminent 
Swedish  chemist,  who  after  many  expe- 
riments with  different  substances,  by 
chance  “tamed”  nitro-glycerin  by  mix- 
ing it  with  an  extremely  porous  infu- 
sorial earth,  called  “kieselguhr  ” He 
named  the  substance  thus  obtained 
“dynamite.”  This  was  in  1867. 

Dynamite: 

The  present  compounds  which  are  in 
the  market  under  the  generic  name  ot 
dynamite  (giant  powder  is  a term 
loosely  used  in  the  United  States  as  a 
synonym  for  dynamite),  possess  all  the 
valuable  properties  of  liquid  nitro- 
glycerin without  its  dangers,  the  chief 
among  them  being  its  exemption  from 
liability  to  spontaneous  explosion  and 
to  detonation  from  moderate  shocks. 
The  dreadful  power  of  destruction 
which  it  conceals  lies  dormant  in  the 
inert  sand  that  absorbs  the  nitro-gly- 
cerin. But  a good  priming  of  fulmi- 
nate of  mercury  will  wake  it  up,  and 
dynamite  explodes  with  the  same  vio- 
lence as  pure  nitro-glycerin,  although 
not  q(uite  so  instantaneously.  . Ignited 
by  a flame  and  unconfined,  it  burns 
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quietly  without  detonation ; heated 
slowly  in  the  open  air,  dynamite  will 
decompose  without  even  giving  a flame. 

By  modifying  the  priming  we  can,  at 
will,  use  dynamite  either  as  a shatter- 
ing or  relatively  slow  explosive.  By 
this  flexibility  which  permits  of  vary- 
ing its  applications,  and  at  the  same 
time  by  its  power  and  security,  dyna- 
mite is  the  most  useful  of  modern  ex- 
plosives. 

Dynamite  is  largely  employed  in 
breaking  up  boulders  and  the  heavier 
metal-castings,  in  the  construction  of 
tunnels  and  also  in  agricultural  opera- 
tions for  removing  tree  stumps  and 
stirring  the  earth.  Under  water  it 
loses  only  about  6 per  cent,  of  its 
power.  Loose  tamping,  such  as  sand 
or  water,  is  found  to  be  amply  suffi- 
cient and  in  many  instances  bore-holes 
can  be  dispensed  with  altogether,  the 
dynamite  being  simply  laid  on  the  sur- 
face of  the  rock  to  be  blasted  and  cov- 
ered with  sand  or  clay.  However,  for 
quarrying  purposes  dynamite  possesses 
too  great  a shattering  power  and  gun- 
powder is  more  generally  used. 

The  most  vital  question  which  con- 
cerns explosives  in  general  is  the  evo- 
lution, or  rather  concentration,  of  their 
power,  absolute  and  relative.  The  ex- 
plosive effect  or  strength  of  dynamite 
is  made  up  of  three  factors : i,  amount 
of  gases  formed ; 2,  temperature  of  the 
gases;  3,  the  reciprocal  of  time  con- 
sumed during  evolution.  With  dyna- 
mite the  time  of  explosion  has  been 
calculated  to  occupy  only  a 24,000th 
part  of  a second,  a fact  which  explains 
the  violent  nature  of  its  action. 

Various  attempts  have  been  made  to 
further  increase  the  strength  of  dyna- 
mite by  replacing  its  inert  base  with 
different  explosive  materials  and  an  ex- 
plosive base  properly  selected  may  add 
-enormously  to  the  energy  developed. 

The  absorbent  material  is  known  as 
the  “base”  or  “dope,”  and  dynamite 
may  be  classified,  according  to  the  na- 
ture of  the  base,  into : 1,  those  with  an 
inert  base ; 2,  those  with  an  active  base. 

The  type  of  the  first  group  (inert 
base)  is  the  original  dynamite  inven- 
ted by  Nobel  in  1867.  It  is  made  in 
various  degrees  of  strength  ranging 
from  nitro-glycerin  75  parts  and  absor- 
bent 25  parts,  down  to  nitro-glycerin 
30  parts  and  absorbent  70  parts.  With 
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electrical  appliances.  181  pages  Pries  $1.8S 

Destrietty  Slwpllfiod 

By  Prof.  V.  0*0 mo*  Sloans  (ha  ohftel  d 
“Meotrlotty  Simplified”  Is  to  make  this  sulfite 
as  plain  as  possible  and  to  show  what  the  mad- 
am conception  of  electricity  is  Prte  II.M. 

Aay  of  tbs  above  basks  seat  prepaid  an  rseslpt  sf 
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If  you  are  interested  in  Wireless  Telegraphy 

The  Wireless  World 

will  give  you  the  latest  infor- 
mation relating  to  the  subject. 

\ 

THE  WIRELESS  WORLD  records  monthly  the 
world-wide  progress  of  telegraphy  and  telephony, 
and  every  phase  of  the  subject  is  dealt  with  in  its 
columns  so  that  no  one,  whether  he  be  student, 
amateur,  engineer  or  commercial  man  can  afford  to 
do  without  it. 

A feature  of  THE  WIRELESS  WORLD  is  the 
publication  of  new  and  revised  laws  and  regulations. 

Subscription  $1.25  per  Annum  for  United  States 
“ $1.00  “ “ “ Canada 


SUBSCRIPTION  ORDER  FORM 


The  Marconi  Press  Agency,  Ltd., 

51,  Marconi  House, 

Strand,  London,  W.  C.,  England. 


Please  supply 

....of  THE  WIRELESS 

WORLD  monthly,  as 

published,  commencing  with 

toe 

I enclose 

value. . . . 

amount  of  one  year's 

subscription. 

Name  

Address  

Date 

19 
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an  inert  base,  dynamite  of  less  than  30 
per  cent,  glycerin  will  not  explode. 

The  second  group  comprises  those 
dynamites  that  are  composed  of  nitro- 
glycerin and  active  absorbents,  such  as 
sulphur,  sodium  or  potassium  nitrate, 
charcoal,  wood  pulp,  etc.  They  are 
sold  under  such  names  as:  Vulcan,  At- 
las, Hercules,  etc. 

“Kieselguhr”  dynamite,  or  dynamite 
No.  1,  is  generally  made  by  incorporat- 
ing three  parts  of  nitro-glycerin  with 
one  part  of  the  dry  earth  or  “guhr.” 
This  infusorial  earth  is  a silicious  lime- 
stone composed  of  small  shells,  every 
one  offering  a cavity  in  which  the  nitro- 
glycerin lodges,  and  it  absorbs  from 
three  to  four  times  its  weight  of  nitro- 
glycerin. 

Kieselguhr  is  calcined,  crushed  and 
sifted,  and  is  then  ready  to  absorb  the 
nitro-glycerin.  The  mixture  is  thor- 
oughly incorporated  by  hand  by  knead- 
ing and  rubbing  through  wire  sieves, 
and  is  then  pressed  through  a cylin- 
drical mould,  made  up  into  suitable 
sized  cartridges  that  are  then  wrapped 
in  waterproof  paper.  These  sticks  or 
cartridges  are  generally  8 inches  in 
length  and  il/t  inches  in  diameter,  usu- 
ally packed  with  sawdust  in  boxes  con- 
taining 50  lbs.  each. 

This  product  is  known  as  dynamite 
No.  1.  It  is  a pasty,  plastic  mass,  of 
1.4  specific  gravity,  yellowish-red  in 
color,  oily  to  the  touch  and  without 
odor.  It  has  the  appearance  and  con- 
sistency of  heavy  brown  sugar.  In 
practice  it  is  invariably  exploded  by  a 
detonator  containing  fulminate  of  mer- 
cury, fired  by  a fuse  or  electric  current. 

The  explosion  of  dynamite  does  not 
take  place  by  combustion  or  progress- 
ively; it  takes  place  instantaneously. 
All  parts  of  the  charge  decompose  sim- 
ultaneously, thus  making  the  initial 
pressure  the  maximum  one.  The  veloc- 
ity of  propagation  of  the  detonation 
produced  by  this  dynamite  was  found 
by  Abel  to  be  20,000  feet  per  second. 

{To  be  continued  in  March  Issue) 


Not  the  least  important  feature  of 
every  celebration  or  exposition  is  elec- 
tric illumination.  It  is  only  within  the 
last  few  years  that  it  has  become  an 
essential  feature  of  all  such  events. 


25c.  Books 
on  Practical 
Subjects 


COMMUTATOR  CONSTRUCTION 
By  William  Baxts*  Ji 
The  bibM  end  #f  any  dynamo  or 
actor  of  the  direct  correal  tm  it  Ac 
coauiotctor.  This  book  fees  late  the 
designing,  bonding  sad  maintenance  si 
commutators:  shows  how  to 
treaties  sad  hew  to 
sveirone  who  fosses . wttR 
seeds  this.  Fourth  edition. 


WIRING  A HOUSE 

By  Hbbssbt  Piaw  m ^ 

Shews  s house  already  built;  tells  Jart 
how  to  start  shoot  wiring  it;  where  •» 
b«ia:  what  wire  to  uses  how  Brasil 
according  to  Insoreace  Roles:  fat  fast 
Vast  the  information  you  need.  Dire* 

BRAZING  AND  SOLDERING 

By  Jams  F.  Hosabt 
The  only  book  that  shows  job  jad  hew 
to  handle  any  job  of  brazing  or  seller 
iny  that  comes  along;  tells  yea  wbot 
mixture  to  use,  hew  to  make  a furnace 
if  yea  need  one.  Fall  of  kinks.  Fifth 

•litios.  Price 3 — 

TURNING  AND  BORING  TAPERS 
By  Fun.  H.  Colyim 
There  are  two  ways  to  torn 
nd  one 


the  right  way  and 


other. 


"W 


treatise  has  to  do  with  the  right  wayi 
it  tells  you  how  to  start  the  won 
progerly,  how  to  set  the  lath* 


1 to  oae  

forty  and  one 
should  know. 


yea  aa 

Price. 


w to  set  the  lath*  who) 
and  hew  to  use  then*  and 

ne  other  little  things  ths® 


Fourth  edition. 


DRAFTING  OF  CAMS 

By  Louis  Rouilliov 
Every  mechanic  is  interested  in  Caw* 
and  this  shows  just  how  to  lay  them 


eat  for  any  kind  of  work  yen  mg 
have.  There  is  more  real  infnrmsHou 
in  this  little  book  than  in  ethers  thM 
cost  more.  Third  edition. 

Price BE  seals 

THREADS  AND  THREAD  CUTTING 
By  Colyih-Staul 

This  deers  op  many  of  the  mysteries 
of  thread  cutting  such  as  double  and 
triple  threads,  internal  threads,  oRh 
ing  thread*  uses  of  hobs,  etc.  Cm 
tains  s lot  of  useful  hints  sad  several 
table*  Third  edition. 

Price 

SPECIAL  OFFER: 


Wo  will  send  you  any  firs  of  those  books  if 
ordered  at  on#  time,  on  receipts!  One  Dollar 
Any  of  those  boohs  son!  prepaid  on 
w receipt  of  the  price. 
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LEARN  TO  FLY 

Blerlot  Monoplanes.  Latest  94*  model, 
knocked  down,  packed  ready  for  mailing,  with 
kloe  print  and  complete  drawings  for  assembling. 
Boys  all  over  the  country  are  haring  barrels  of  fun 
with  them.  An  elegant  present.  This  is  your  op- 
portunity to  get  your  chum  a present  that  he  will 
appreciate.  For  amusement,  pure  and  simple, 
there  is  probably  no  flying  device  more  entertain- 
ing and  that  will  afford  more  fun  for  the  boys 
and  grown-ups  than  this  pleasing  toy. 

Owing  to  the  excellence  of  the  material  and 
workmanship  in  this  fine  model,  it  has  been  used 
for  exhibition  purposes  and  in  the  lecture  rooms 
of  several  educational  institutions. 

Guaranteed  to  Fly  or  Money  Refunded 


These  models  are  famous  the  world  over  for 
their  efficiency  and  speed  in  flying.  It  should  be 
understood  that  the  success  of  a machine  depends 
a great  deal  on  the  quality  of  material  used,  and  It 
is  also  essential  to  use  scientific  methods  and 
have  skilled  mechanics.  All  of  our  models  are 
made  by  experienced  workers  from  the  best  ma- 
terials obtainable.  Therefore,  the  great  success 
of  this  little  wonder.  This  model  has  never  been 
sold  for  less  than  $9.00,  but  as  we  are  desirous 
of  cleaning  up  our  stock,  we  are  offering  them  at 
the  remarkably  low  price  of  Sl.OO  BACH, 
PREPAID. 

You  may  remit  by  cash,  stamps,  check,  money 
S I express  order. 

MODEL  FLYINQ  MACHINE  CO. 

Greenwich  St.,  lew  York  City. 


This  Handsome 
Watch  Fob 
FREE 

You  like  to  HUNT  and 
FISH,  then  surely  you  will 
enjoy  the  National  Sports- 
man Magazine,  with  its  160 
richly  illustrated  pages,  full 
to  overflowing  with  interest- 
ing stories  and  valuable  in- 
formation about  guns,  fish- 
ing-tackle, camp  outfits. — the 
best  places  to  go  for  fish  and 
game,  and  a thousand  and 
one  valuable  “How  to” 
hints  for  sportsmen. 

- The  National  Sportsman 
is  just  like  a big  campfire  in 
the  woods,  where  thousands 
of  good  fellows  gather  once 
a month  and  spin  * stirring 
yarns  about  their  ex- 
periences with  rod,  dog, 
rifle  and  gun. 

Special  Offer 

MaiJ  us  twenty-five 
cents  in  stamps  or  coin 
for  a three  months’ 
trial  subscription  to 
the  National  Sports- 
man. and  we  will 
send  you  absolutely 

Free  of  Charge 

one  of  these  hand- 
some Ormula  Gold 
Watch  Fobs  with  rus- 
set leather  strap. 


Don't  Delay — Send  Your  Order  Today . 


NATIONAL  SPORTSMAN,  55  Federal  St.,  Boston,  Mass. 


I Want  To  Appoint  YOU 
Local  Circulation  Manager 
for  Modern  Electrics  & Mechanics 


q 

q 

q 

q 

q 

q 


You  can  turn  your  spare  time  into  Dollars  by  taking  subscriptions 
from  your  friends  and  acquaintances. 

One  of  our  local  managers  writes — 

”/  wish  / had  started  on  this  work  sooner.  My  torn- 
missions  for  the  post  month  enabled  mo  to  bny  o com- 
plete sending  opporotus  that  J hod  been  wonting  to  bny 
for  o yens  post . 

You  as  a regular  reader  of  Modern  Electrics  and  Mechanics, 
know  its  good  points  and  can  present  its  attractive  features  in  a way 
which  will  readily  make  subscribers  of  your  friends  and  acquaintances. 

Convince  me  that  you  are  in  earnest  and  willing  to  push 
things;  send  me  the  endorsement  of  three  responsible  business  men 
who  are  willing  to  vouch  for  your  fitness — 

And  I’ll  gladly  send  you  your  official  appointment  papers,  together 
with  full  particulars  as  to  how  to  go  about  the  work,  and  how  much 
there  is  in  it  for  YOU. 

Don’t  delay  until  some  one  else  in  your  territory  has  secured  the 
appointment.  Write  YOUR  application  TO-DAY. 


M.  C.  Cooney 

Manager  Local  Agents  Department 

V— 


MODERN  PUBLISHING  CO. 

231  Fulton  St.,  Now  York 


J 
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Classified  Advertisements 

You  will  find  it  m good  investment  to  use 
these  columns. 

Advertisements  in  this  department  5 cents  a 
word;  no  display  of  any  kind.  Payable  in  ad- 
vance, by  currency,  check,  money  order  or  stamps. 
Count  7 words  per  line. 

5%  discount  for  8 insertions 
10%  discount  for  6 insertions 
15%*  discount  for  9 insertions 
20%  discount  for  12  insertions 
within  one  year. 

One  of  the  most  profitable  high  grade  classified 
mediums  in  the  United  States.  Try  * out.  j 

Advertisements  for  the  March  Issue  I 
must  he  in  onr  hands  not  later  than  I 
January  81st.  | 

AGENTS 

i 

EXCLUSIVE  TERRITORY  NOW  BEING  AL 
lotted  for  Little  Giant  Lift  and  Force  Pump.  Only 
thing  of  its  kind;  it  has  free  field  wherever  there  s 
pliumring.  Removes  all  stoppages  m pipes»  saves 
plumbers*  bills,  prevents  noxious  gases.  Everyone 
wants  it,  everyone  can  afford  it,  everyone  can  operate 
it  As  strong  in  business  world  as  among  homes. 
Selling  at  top  speed.  60,000  already  in  use.  I can 
gram  you  absolute  monopoly  and  fix  you  f°r  “ 

you  are  the  right  man.  Address  at  once,  J.  E.  Ken- 
nedy, M.  S.  12,  41  Park  Row,  New  York  City 

(r  )★ 

$60.00  PER  WEEK  AND  UP.  HOW  FAR  UP 
depends  on  you.  Enormous  sums  are  being  made  by 
Oxygenator  Salesmen — one  has  made  $21,600  in  three 
years;  another  $6,000  in  one  year;  another  $4,600  in 
six  months.  Western  Oxygenator  Co.,  Beatrice,  Neb. 

(r  )★ 

AGENTS— NOVELTY  KNIVES  AND  RAZORS 
arc  lightning  filers.  100  per  cent  profit.  Excluaive 
territory.  Goods  guaranteed.  Novelty  Cutlery  Co., 
206  Bar  St.,  Canton,  O.  O)* 

TRANSFORMERS,  ALL  CAPACITIES,  FOR 
ringing  Bells,  operating  Heat  Regulators,  Door  Open- 
ers, Signals,  etc.  Free  Demonstration  Set  for  Agents. 
We  make  Transformers  for  Wireless  Telegraphy  from 
6 to  15,000  Volts,  operating  on  Alternating  Current. 
Electrical  Massage  Devices  from  $5.00  to  $26.00. 
Electric  Star  Devices  Co.,  Pittsfield,  Mass. 

STREET  WORKERS  1 " “LOVE,  COURTSHIP 

and  Marriage’*  sells  on  sight.  Alone  in  existence. 
Copy  and  terms,  10c.  C.  Henrikson,  Tioga,  N.  Dak. 

AUTOMOBILES 

USE  AN  AIR-FRICTION  WITH  NEW  1914  IM- 
prevements.  Increases  power  and  economy  of  motor 
one-half.  Absolutely  impossible  to  choke  or  load  like 
other  carburetors.  Uses  distillate,  gasoline  or  half 
kerosene  with  finest  results.  Starts  easy  in  coldest 
weather.  We  fit  all  motors,  guaranteeing  definite  re- 
sults or  refund  money.  Exclusive  county  rights. 
Special  price  first  order.  The  Air-Friction  Carbu- 
retor Co.,  Dayton,  Ohio. (O* 

BIG  MONEY  VULCANIZING  TIRES;  Busi- 
ness growing  fast;  start  at  home;  small  capital;  easy 
learned;  book  60c.  Vanderpool’s,  Springfield,  O. 
(r  )★ 

DRAWING  OUTFITS 

A COMPLETE  DRAWING  OUTFIT  FOR  $8.80, 
consists  of  instruments,  board,  S triangles,  tee  square, 
curve,  pencils,  ink,  rubber,  shield,  scale,  paper,  etc. 
Regular  price,  $8.76.  Sent  on  receipt  of  price.  Send 
for  circular.  T-Square  and  Triangle  Co.,  80  Clinton 
St.  Newark,  N.  J. 


BUSINESS  OPPORTUNITIES 


FREE  FOR  SIX  MONTHS— MY  SPECIAL  OF- 
fer  to  introduce  my  magazine  “INVESTING  FOR 
PROFIT.**  It  is  worth  $10  a copy  to  anyone  who 
has  been  getting  poorer  while  the  rich,  richer.  It 
demonstrates  the  REAL  earning  power  of  money, 
and  shows  how  anyone,  no  matter  how  poor,  ^AN 
acquire  riches.  INVESTING  FOR  PROFIT  is  the 
only  progressive  financial  journal  published.  It  shows 
how  $100  grows  to  $2,200.  Write  NOW  and  I’ll 
send  it  six  months  free.  H.  L.  Barber,  418,  20  W. 
Jackson  Blvd.,  Chicago.  (7)* 


YOUR  CELLAR  IS  YOUR  FACTORY,  500  PER 
cent  profit,  prove  it,  mail  postal,  FREE!  200  illus- 
trations beautiful  casts,  describing  methods  of  teach- 
ing ornamental  casting  of  Artificial  Marble,  Con- 
crete, Plaster,  Papier-mache,  Marble  Dust,  Composi- 
tion (Imitation  Wood),  Manufacturing  Interior,  Ex- 
terior ( Decorations,  Garden  Furniture,  Statuary, 
Fountains,  Benches.  Vases,  Monuments,  Cement  Cas- 
kets, Sanitary  Flooring,  Stuccoing,  Flexible,  Rigid 
Mould  Making,  Modeling,  Coloring,  Casting  from 
Life;  complete  instructions,  $1.  W.  L.  Mahler,  117 
Russell  St.,  Brooklyn,  N.  Y. 


MANUFACTURE  “SUBSTITUTE  FOR  EGGS.” 
Enormous  profit;  sells  like  wildfire.  No  canvassing 
necessary.  Start  now;  make  big  money  while  eggs 
are  highest.  SI. 00  for  secret  and  complete  instruc- 
tions. Particulars  free.  W.  C.  DeJzell,  SUM,  South 
jFickett;  Los  Angeles,  Cal. 

**  INSTALL  (PENNY  BOX)  MATCH  VENDING 
Machines.  Properly  placed  reap  big  money.  Ma- 
chines, $2.75.  Vernon  Galster,  610  Prospect  Ave., 
Syracuse,  N.  Y. 

SPARE  TIME— NO  CANVASSING.  REPORT 
information,  names,  etc.,  to  us.  Markets  waiting.  En- 
close stamp.  “NISCO,**  Dept.  HDF,  Cincinnati. 
(!!)★ 

“MONEY  MAKING  IDEAS,”  PUBLISHED 
monthly,  turns  your  spare  time  into  cash.  Sample 
»py  free.  A.  Kraus,  400  Chestnut  St.  Milwaukej 

START  MAIL  ORDER  HERB  BUSINESS.  New 
Idea  instruction  book  worth  dollars,  only  10c.  In- 
dian Herb  Gardens,  Box  M,  Hammond,  Ind. 

THE  BEST  MAIL  ORDER  PROPOSITION  ON 
earth.  Particulars  free.  Luther  Gordon  Co.,  North- 
western Bldg.,  Chicago.  (11)* 

^PAYING  PROFESSION— SHOW-CARD  LETTER- 
mg.  $80.00  courses,  price  $6.00.  Testimonials  and 
particulars  free.  Christopher  Owsley,  Hilliards.  Ohio. 

BOOKS,  ETC. 

SECOND-HAND  BOOKS— HALF  PRICES  ON 
every  subject;  new  85  per  cent  discount;  books 
bought - catalogue  No.  818  free.  Foyle,  111  Charing 
Cross  Road.  London,  England.  (2)* 

7 SEND  lie.  FOR  “SEXUAL  PHILOSOPHY,” 
clearest,  best,  most  instructive  sex  manual  published. 

^erely  argues.  Writ*  today. 
Health-Wealth  ’ Publishing  House.  8»  Bennington 
5t.,  Lawrence,  Mass.  (3) 

26  COMIC  POST  CARDS  AND  BOOK  OF  FLI^ 
tations,  10c.  A.  Kraus,  408  L.  Chestnu*  St,  Mil- 
waukee, Wis.  ^ 

GET  VALUABLE  MAIL  WHOLE  YEAR  FOR 
80  cents.  Money  returned  if  unsatisfactory.  Cornish 
Electric  Company,  Schenectady,  N.  Y.  (1) 

„ ?^OKS  ABOUT  ELEVATORS— BEST  PUB- 
lished.  Morse,  19  Union  PI.,  Yonkers,  N.  Y.  (1) 

^ WANTED 

CASH  PAID  FOR  PLATINUM  SCRAPS— STL- 
^r,  Quicksilver,  Bismuth,  Magnesium,  Cadmium,  Gas, 
Marble  Dust  and  similar  materials.  For  sale,  Tet 
lunuin  and  Selenium.  Josef  Radnai.  86  Fulton  St.f 
New  York.  ^ 

WANTED— 110  VOLT  A.  C.  MOTOR.  SUIT- 
able  for  rotary  spark;  about  1-10  or  1-16  horse  power 
Henry  L.  Bogardus,  427  Bergen  Ave.,  Jersey  City, 
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ELECTRICAL  APPARATUS 


MOTION  PICTURE  PLAYS 


FOR  COMMERCIAL  AND  PRIVATE  STATIONS 
— Arlington  Weather  Chart.  A large  size  chart  for 
the  stations  receiving  weather  and  time  signals.  Price, 
20c,  coin.  Orders  filled  promptly.  Radio  Chart  Co., 
Box  845,  Two  Harbors,  Minn. 


OUR  SMALL  TRANSFORMER  OPERATE 
bells,  toy*  signals;  will  light  your  Xmas  tree  with 
safety.  Diamond  Transformer  Company.  See  our 
advertisement  and  write  us  for  prices. 


DIAGRAMS— OUR  MODERN  BLUE  PRINT 
Chart  Method  of  Electrical  Wiring.  Write  for  in- 
formation. Electrical  Wiring  Diagram  Co.,  Box  C- 
178  Altoona,  Pa.  (2) 


ELECTRICAL  DESIGNS 


DESIGNS  FOR  SMALL  TRANSFORMERS.  DY- 
namos,  Motors,  etc.,  made  to  specifications.  Engi- 
neering fee  reasonable.  Correspondence  solicited. 
Fraasa  Engineering  Laboratory,  2229  Park  Ave.,  Nor- 
wood, Cincinnati,  Ohio. 


FOR  SALE 


ONE  ONLY— 1 KW.  TYPE  C QUENCHED 
spark  transmitting  set  ordered  for  one  of  our  Cen- 
tral American  customers  which  order  was  later  can- 
celed. Absolutely  new.  $225.00.  Tropical  Trading 
Co.,  New  Orleans,  La.  (1) 

FOR  SALE— MOVING  PICTURE  FILMS.  ANY 
subject,  lc  per  foot  Davis  Service,  Watertown, 
Wis. (8) 

BARGAIN— 5-60  STORAGE  BATTERY.  SLIGHT- 
ly  used;  cost  $18;  best  cash  offer  takes  it  Stanley 
Strauss,  5225  Lexington  Ave.,  Chicago. 


WIRELESS  OUTFITS.  MURDOCK  AND  BLIT- 
zen;  also  storage  batteries;  first  offer  takes  all.  Write 
Roche,  104  Johnson  St,  Brooklyn. 


HAVE  THREE  ALTERNATING  CURRENT,  110 
volt  60  cycle  “General  Electric”  motors.  About  1-80 
H.  P.,  1800  R.  P.  M.,  reduction  gear  to  about  800 
revolutions.  Taken  for  a debt,  so  will  sell  cheap, 
$10.00  each.  Have  only  8,  so  hurry.  W.  H.  Hirscn, 
126  South  Eleventh  St.,  Pittsburgh,  Pa. 


CLAPP-EASTHAM  NAVY  RECEIVING  SET, 
Thordarson  transformer,  variable  oscillation  trans- 
former. rotary  gap,  hot  wire  ammeter,  etc.  All  for 
sale  cheap.  Edison  Home  Kinetescope  with  $67 
worth  films,  perfect  condition,  cost  $145;  sell  $70. 
W.  A.  Taft,  Jr.,  44  Academy  St.,  Arlington,  Mass. 


LET  US  SELL  YOUR  PROPERTY— ANYTHING. 
Bargains  everywhere — inquiries  daily.  State  particu- 
lars first  letter.  "NISCO,”  Dept.  XDF,  Concinnati. 
(!!)★ 

SELL,  EXCHANGE,  6 H.P.  ENGINE,  COM- 
plete.  Spartan  belt,  pulley,  excellent  condition,  com- 
plete wireless  station,  camera,  electrical  toys,  track, 
etc.  George  Brown,  219  Rugby  Rd.,  Brooklyn. 


NEW  BLITZEN  RECEIVING  TRANSFORMER, 
$10.00.  Crocker  Mann,  Dover,  Mass. 


K H.  P.  MOTOR  FOR  SALE  CHEAP.  F.  P. 
Hobert.  25  Gate  St.,  Poughkeepsie,  N.  Y. 


REAL  ESTATE 


MOST  REMARKABLE  REAL  ESTATE  PROPO- 
sition  ever  made.  Write  Horace  Foster,  Lakota,  N. 
Dak. 


FOR  SALE:  60  ACRES  OF  FINE  LAND,  ON 
Grand  Island,  N.  Y.,  fronting  on  the  beautiful  Nia- 

farm  River,  right  across  from  Buffalo;  suitable  for 
igh  grade  development,  bungalow  plots,  gentleman’s 
estate  or  farming;  nearly  600  feet  shore  front  with 
riparian  rights;  price  $800  per  acre;  worth  $500;  lib- 
eral terms  will  be  made  with  responsible  parties;  house 
and  barns  near  shore.  Address  W.  H.  Northrop, 
Grand  Island,  Erie  County,  New  York.  (r) 


WRITE  MOVING  PICTURE  PLAYS;  $50  EACH; 
all  or  spare  time;  no  correspondence  course.  Details 
free.  Atlas  Publishing  Co.,  858,  Cincinnati,  Ohio. 

(r)* 


PHYSICAL  CULTURE 


MEDALS  FOR  POSES,  PHYSICAL  IMPROVE- 
ment,  strength  feats.  Particulars  free.  American 
Physical  Training  Co.,  Desk  M.,  638  East  42d  St., 
Chicago. 


THE  BEST  OFFER  TAKES  MY  SLIGHTLY 
used  Nulife,  which  compels  deep  breathing,  thereby 
expanding  chest;  also  squares  your  shoulders  and 
makes  you  walk  erect.  Edgar  C.  Schulze,  1655  So. 
Kedzic  Ave.,  Chicago,  111. 


HELP  WANTED 


LEARN  THE  REAL  ESTATE  BUSINESS— OUR 
complete  instruction  book  teaches  listing,  appraising, 
management,  salesmanship,  insurance,  brokerage,  adver- 
tising, renting  agency,  forms,  etc.  121  subjects.  Ex- 
cells $20.00  correspondence  course. 

75c.  Silk  cloth,  $1.00  postpaid. 

5997  Euclid  Ave.,  Cleveland,  Ohio. 


FREE  ILLUSTRATED  BOOK  TELLS  OF 
about  800,000  protected  positions  in  U.  S.  service. 
Thousands  of  vacancies  every  year.  There  is  a big 
chance  here  for  you,  sure  and  generous  pay,  life- 
time employment  Just  ask  for  booklet  S-947.  No 
obligation.  Earl  Hopkins,  Washington,  D.  C.  if 


$$$$$$$$$$ EARN  $100  MONTHLY  REPORTING 
local  information.  Name,  etc.,  to  us.  We  control 
valuable  markets.  No  canvassing.  Enclose  stamp. 
National  Information  Sales  Company. — BCQ — Cin- 
cinnati, Ohio.  (1) 


I WILL  START  YOU  EARNING  $4  DAILY  AT 
home  m spare  time  silvering  mirrors;  no  capital;  free 
instructive  booklet,  giving  plans  of  operation.  G.  F. 
Redmond,  Dept  A.  G.t  Boston.  Mass.  (7)* 

MEN  AND  WOMEN  WANTED  FOR  GOVF.RN- 
ment  jobs.  $66  to  $150  month.  Vacations.  Steady 
work.  Parcel  Post  and  Income  Tax  mean  many 
vacancies.  Common  education  Miificient.  "Pull”  un- 
necessary. Write  immediately  for  free  list  of  posi- 
tions now  available.  Franklin  Institute,  Dept  C 204 
Rochester,  N.  Y. 


Buckeye  cover. 
Realty  Book  Co., 

(4)* 


GOOD  POSITIONS  OPEN  EVERYWHERE 
Let  us  place  you.  State  qualifications,  salary,  etc., 
first  letter.  “NISCO,”  Dept.  MDF,  Cincinnati. 

. (U>* 


STAMPS,  COINS,  ETC 


PAID  FOR  FLYING  EAGLE  CENT  OF 
1856.  Hundreds  of  other  coins  bought  Send  10c 
for  buying  catalog.  A.  Kraus,  409  K.  Chestnut  St.. 
Milwaukee,  Wis.  £ 

24  VARIETIES  CUBAN  STAMPS.  10  CENTS 
List  of  6,000  low-priced  stamps  free.  Chambers  Stamp 
Co.,  Ill  L.  Nassau  St,  New  York  City.  (r)* 

OLD  STAMPS  BOUGHT— $75.00  PAID  FOR 
a certain  old  stamp;  hundreds  of  other  stamps  bought 

Bldg.,  ,ht  A’  KrlUS’  108 

" STAMPS— 105  CHINA.  ETC.,  STAMP  DIC- 
and  ’ 2C’  A‘  Bu,lard-  Sta.  A.,  Boston. 

- (2) 

MEKKEEL’S  STAMP  WEEKLY.  BOSTON 
Mass.,  six  months  and  205  different  foreign  stamps’ 
25c.  If  preferred.  101  United  States.  PS’ 


typewriters 


f ™P£WKITERS;  CARBON  PAPER;  GUARAN 
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PATENT  ATTORNEYS 


INSTRUCTION 


INVENTORS  WANTED— TO  SUBMIT  DEVICES 
for  street  railway  transfer  system;  also  other  inyen* 
tions.  For  i>articulars  address  Inventors'  Mutual 
Development  Association,  818  Potomac  Bank  Bldg., 
Washington,  D.  C.  (2) 


PATENTS  AND  TRADEMARKS.  ELECTRICAL 
and  mechanical  a specialty.  Book  free.  Joshua  R.  H. 
Potts,  Patent  Lawyer,  8 Dearborn  St.,  Chicago;  805 
G St.,  Washington;  929  Chestnut  St.,  Philadelphia. 

(»)★ 


PATENTS  THAT  PROTECT  AND  PAY— AD- 
vice  and  books  free.  Highest  references.  Best  re* 
suits.  Promptness  assured.  Send  sketch  or  model 
for  free  search.  Watson  E.  Coleman,  Patent  Lawyer, 
684  F St.,  Washington,  D.  C.  (r)'jh 


OFFICIAL  DRAWINGS  FREE— PATENTS  PRO* 
cured  or  fee  returned.  Expert  services.  Send  sketch 
for  free  search.  The  Patent  Exchange,  Jerden  Bldg., 
Washington,  D.  C. 


FREE-LIST  OF  PERSONS  WHO  WANT  TO 
buy  patents,  prizes  offered  by  manufacturers  and  lists 
needed  inventions.  Randolph  & Co.,  647  F St,  Wash- 
ington, D.  C.  (1) 


C.  L PARKER,  PATENT  ATTORNEY.  8 Mc- 
Gill Bldg.,  Washington,  D.  C Inventor's  handbook, 
"Protecting,  Exploiting  and  Selling  Inventions,"  sent 
free  upon  request.  (r)A’ 


IDEAS  WANTED  — MANUFACTURERS  ARE 
writing  for  patents  procured  through  me.  3 books 
with  list  200  inventions  wanted  sent  free.  Advice 
free.  I get  patent  or  no  fee.  R.  B.  Owen,  44  Owen 
Bldg.,  Washington,  D.  C. 


WRITE  FOR  MY  "WORDS  OF  VALUE  TO  IN- 
ventors."  John  R Woodworth,  Registered  Attorney, 
Worder  Bldg.,  Washington.  D.  C. 


BENJAMIN  ROMAN.  SOLICITOR  OF  AMERI- 
can  and  foreign  patents;  trade-marks  registered.  Pat- 
ent treatise  mailed  upon  request.  15  Park  Row, 
New  York.  (g)* 


REGISTERED  ATTORNEYS  MAKE  OUR 
searches.  Send  sketch  for  free  report.  No  attorney 
fees  until  patent  allowed.  Free  books.  Fuller  & 
Fuller,  Washington,  D.  C. 


PATENT  YOUR  INVENTION— $20,000  OFFERED 
rot  inventions  wanted.  Booklet  and  opinion  free. 
Milo  B.  Stevens  & Co.,  Established  1864,  625  F St., 
Washington,  D.  C.  (r)^- 


1868— MIATT— PATENTS— 1918— i.e.,  45  YEARS' 
personal,  practical  and  successful  experience  in  pro* 
cunng  U.  S.  and  Foreign  Patents,  Registration  of 
Trade-Marks,  Labels,  Prints,  Copyrights,  etc.  Also 
aa  Counsellor  and  Expert  in  Patent  Causes.  Personal 
attention  given  to  all  business  assumed  by  mutual 
consent,  but  only  on  reasonable  compensation  for 
time'  and  labor  involved.  Terms  moderate,  but  not 
contingent.  Information  and  advice  freely  given,  but 
no  circular  literature.  Branch  Office,  Washington, 
D.  C.,  for  transaction  of  business  with  Patent  Office 
direct.  Reliable  and  competent  foreign  representa- 
tives. Geo.  W.  Miatt,  Attorney  and  Counsellor  at 
La*  and  Patent  Expert.  Patent  business  exclusively. 
Offices,  Temple  Court,  Cor.  Nassau  and  Beekman 
Sts.,  New  York  City.  (r) 


TELEGRAPHY 


WIRELESS,  COMMERCIAL  AND  RAILROAD 
Telegraphy  taught  free  by  mail.  Send  for  details. 
Brooklyn  Telegraph  School,  W.  U.  Telegraph  Bldg., 
818  Fulton  St..  Brooklyn,  N.  Y.  (10)V 


TELEGRAPHERS'  WORKING  CONDITIONS, 
wage  schedule,  explained  free.  Pelnar  School  of 
Telegraphy,  Madison,  Wis.  (5) 


MODERN  ELECTRICAL  CONSTRUCTION.  BY 
Henry  C.  Horstmann  and  Victor  H.  Tousley.  A new 
revised  and  enlarged  edition,  16mo.,  358  pages.  178 
diagrams.  Pocket  size,  full  leather  limp.  Price,  $1.50 
postpaid.  Modern  Publishing  Co.,  231  Fulton  St.. 
New  York.  (r) 


EXPERIMENTERS  WHO  DESIRE  COMPLETE 
instructions  for  making  a step-down  transformer  for 
experimental  purposes,  at  small  expense  (that  can  be 
connected  with  ordinary  house  circuits)  to  send  86c 
for  the  best  book  ever  issued  on  the  subject.  Great 
demand;  everybody  wants  it.  Better  than  batteries. 
Address,  Engineering  Education  Extension.  Lock  Box 
41,  Hanover,  N.  H. 


FREE  TUITION  BY  MAIL— CIVIL  SERVICE, 
mechanical  drawing,  stationary  engineering,  electric 
wiring,  agriculture,  poultry,  normal,  bookkeeping, 
shorthand  and  typewriting  courses.  For  free  tuition, 
apply  Carnegie  College,  Rogers,  Ohio.  (0* 

FREE— ILLUSTRATED  BOOK  ON  HYPNOTISM 
and  other  occult  sciences  to  all  who  send  their  ad- 
dress. Write  to-day  and  learn  how  to  influence  and 
control  others.  M.  D.  Betts,  Sta.  174.  Jackson, 
MlCh- (r)» 

DOCTOR.  BACHELOR,  OTHER  DEGREE 
courses;  resident,  non-resident.  Address  Vetus  Acad- 
emia, New  Jersey  Branch,  Registered,  120  Palisade 
Ave.,  West  Hoboken. 


HYPNOTISM  PRACTICALLY  TAUGHT  AND 
demonstrated  in  class  or  private.  Satisfaction  guar- 
anteed or  money  refunded.  Ernestus  School,  Box  7, 
954  Broadway,  Brooklyn,  N.  Y.  (1) 


MACHINERY 


MODELS  MADE  FOR  INVENTORS;  GENERAL 
machine  work;  designing  and  perfecting;  developing 
automatic  devices  and  machinery.  In  a position  to 
do  all  kind  of  light  tool  and  machine  work.  Prices 
reasonable;  estimates  cheerfully  given.  Ideal  Machine 
Works,  61  Ann  St,  New  York  City.  (r)* 

AMATEURS  ATTENTION— SPECIAL  FOR  FEB- 
ruary  only,  $4  H.  P.  gasoline  engine,  castings  and 
blue  prints,  $5.00;  1 H.  P.  engine  (second  hand), 

Karanteed  in  No.  1 running  order,  $20.00;  1 % 
P.  air-cooled  (new),  $30.00.  Blue  prints  for 
H.  P.,  75c.  Thomas  Mickelson,  Larsen,  Wis. 

BUiLD  A 3 H.  P.  ROTARY  GAS  ENGINE, 
tight  and  simple.  8 sheets  drawings  and  clear  in- 
structions. One  Dollar.  (No  stamps.)  Castings, 
with  cylinders  bored,  $16.00  set.  M.  S.  Lewis.  Col- 
ton, Cal. 


MISCELLANEOUS 


TOBACCO,  THE  PURE  LEAF,  NOT  MANUFAC- 
tured.  The  best  tobacco  for  chewing  and  smoking. 
Samples,  one  pound  prepaid,  26c.  Dolan  & Co.,  1185 
Market,  Louisville,  Ky.  (g) 

THE  HOME  AND  CAMP  COOKER,  USING  DE- 
natured  alcohol  in  solid  form,  non-explosive.  The 
stove  and  supply  of  fuel  for  two  hours  sent  postpaid 
m U S.  and  Canada.  60c.  The  "Lever"  Co.;  43  M, 
Elizabeth,  N.  J.  £ 

HOW  TO  OPEN  ANY  LOCK  PIN-TUMBLER 
cylinder  without  keys,  picks  or  tools.  Wonderful. 
Valuable.  Copyrighted  instructions,  $1.  Chas.  E. 
Williams.  Box  1001,  Atlanta,  Ga. 

MARRY.  MARRIAGE  DIRECTORY  WITH 
photos  and  descriptions  FREE.  Pay  when  married. 
New  system.  Box  625  B.  B..  Kansas  City,  Mo.  * 

FORGETTmG  EASILY  REMEDIED,  175  pages. 
25c.  Mitchell,  135  Salford,  Philadelphia. 

^ “CONSTRUCTION  OF  INDUCTION  COILS  AND 
Transformers  « a valuable  book,  containing  100  pages 
a£d  72  illustrations,  by  H.  W.  Sccor.  You  cannot 
afford  to  be  without  this  book,  which  is  the  latest 
work  on  construction  of  induction  coils  and  trans- 
formers. $.26  postpaid.  Modern  Publishing  Co.,  281 
Fulton  St.,  New  York.  (r) 

. “HOW  T?  MAKE  WIRELESS  INSTRUMENTS." 
by  20  Wireless  Experts,  containing  96  pages  and  78 
illustrations,  written  expressly  for  wireless  amateurs, 
and  is  a book  that  you  cannot  afford  to  be  without. 
Price,  25c  postpaid.  Modern  Publishing  Co..  231 
Fulton  St.,  New  York  City.  (r) 
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photography,  cameras  a supplies 

WE  BUY.  SELL  AND  EXCHANGE.  BARGAINS 
in  microscopes,  telescopes,  binoculars,  cameras,  etc. 
Bargain  list  sent.  Kabn  & Son,  Opticians,  64  John 
St,  New  York.  Established  «2  years. U)w 

KODAKS,  GRAFLEX  CAMERAS,  LENSES— 
Everything  photographic;  get  bargain  list  You  can 

* V— nri^ar  tn  Wll  Imiahrnr. 


save  * money ^by  " sending’  your  order  to  Willoughby, 
Broadway  and  11th  St.,  New  York. 


(r)^ 


WILL  SELL  OR  EXCHANGE  THE  FOLLOW- 
Ing  new,  up-to-date  articles.  Cook  anostigmat  lense, 
background  with  floor  doth,  flashlight  outfit  with 
large  bag,  self-instructing  library  of  photography, 
ten  volumes.  Geo.  E.  Adams,  46  Whitaker  St.,  Sa- 
vannah, Ga.  

44  LOVERS*  CARDS  AND  BOOK  OF  TOASTS, 
10c.  A.  Kraus,  400  M.  Chestnut  St.,  Milwaukee, 
Wis. * 

SEALS.  STAMPS  AND  CUTS.  MADE  FROM 
ihotographs.  Full  instructions,  $1.  H.  Mason,  218 
“:erbrook  St.,  Peterboro,  Ont.  (1) 

PICTURES  AND  POST  CARDS 


phe 

Sh< 


MORE  THE  MERRIER.  EVERYTHING  CHEER- 
ier,  pastime  superior.  Exchange  postals.  “True- 
Blue”  has  perfect  plan.  Write  E.  Ed  Ericson,  Dept 
M,  Elroy,  Wis. 

PHOTOS.  “WOMAN  BEAUTIFUL,”  GEMS  OF 
art.  24  photo  miniatures,  10c.  Normal  Specialty 
Co.,  M7,  Englewood,  Chicago. 

BETTER  THAN  SEPTEMBER  MORN.  TWO 
new  pictures  by  same  painter.  These  and  September 
Mom  for  silver  quarter.  Artist  Box  692,  Minneapo- 
lis, Minn. 

” 1000  WAYS  GETTING  RICH— BOOK  CONTAIN- 
ing  108  pages.  26c;  100  printed  envelopes,  *0c;  Jolly 
Joker’s  Joke  Book,  10c;  18  pretty  postcards,  10c. 
Cycle  Press,  1007  Jason,  Denver,  Colo.  (1) 

PERSONAL 


WOULD  YOU  MARRY  IF  # SUITED?  BEST 
matrimonial  paper  published.  Mailed  free.  The  Cor- 
respondent Toledo,  Ohio.  (2) 


MARRY  — THOUSANDS  WEALTHY  WILL 
Marry  Soon.  All  Ages.  Descriptions  Free.  Write 
at  Once.  Western  Club,  P 268  Market,  San  Fran- 
cisco, Cal. 

MARRY  WEALTH  AND  BEAUTY.  MARRIAGE' 
Directory  FREE.  Pay  when  married.  New  Plan. 
Box  814  A.  Z„  Kansas  City,  Mo.  ★ 


5 SPORTING  POST  CARDS,  INCLUDING 
“September  Morn,”  10c.  Miss  Blanche  Girard,  Box 
29,  Holyoke,  Mass. 


WIRELESS 


SOMETHING  NEWI  A DETECTOR  SPRING 
that  can’t  lose  its  adjustment  and  produces  wonderful 
signals.  Fits  any  detector.  You’ll  be  delighted. 
Dime  each,  3 for  26c.  Oneka  Supply  Company,  4610 
Sixth  Ave.,  Brooklyn,  N.  Y. 


AIR  COOLED  SPARK  GAPS,  $1.00.  MIDGET 
Fixed  Condenser,  $0.60,  prepaid.  Send  2c  stamp 
for  our  large  catalogue  of  Wireless  and  Experi- 
menters’ Supplies.  A.  W.  Bowman  & Co.,  6536  Sud- 
bury St,  Boston,  Mass. 


SEND  A STAMP  FOR  LIST  OF  WIRELESS 
bargains,  including  a 2 wk.  commercial  set  All 
goods  in  excellent  condition  and  at  prices  beyond  be- 
lief. Write  C.  O.  Lorenz,  Box  452,  Port  Arthur, 
Texas. 


THE  ONLY  FIRM  IN  THE  UNITED  STATES 
that  buys  and  sells  second-hand  wireless  apparatus. 
What  have  you?  What  do  you  need?  S.  W.  L Co., 
186  Congress  St,  Buffalo,  N.  Y. 


GERMANTOWN  RADIO  ASSOCIATION  MEETS 
at  Odd  Fellows’  Hall,  Wister  St.,  Germantown.  Ad- 
dress Secretary  for  particulars,  George  C.  Blackwood. 
6846  Wayne  Ave.,  Philadelphia. 


WE  CAN  FURNISH  ANY  BOOK  ON  WIRE- 
less  published.  Write  Book  Dept.,  Modern  Publishing 
Co.,  231  Fulton  St.  New  York.  (r) 


PHOSPHOR  BRONZE  ANTENNA  WIRE,  42 
strands  No.  26,  any  amount,  two  cents  per  foot. 
Wireless,  961  Putnam  Ave.,  Brooklyn,  N.  Y. 


FOR  SALE— WIRELESS  INSTRUMENTS.  FOR 
particulars,  address  Wm.  Petersen,  care  of  Miles 
Laboratory,  Elkhart,  Ind. 


OUR  80-PAGE  BOOK,  “THE  WIRELESS  TELE- 
phone,”  will  be  found  invaluable  to  those  interested  in 
this  science.  This  book  contains  67  illustrations  and 
is  considered  a masterpiece.  Send  $.26  in  stamps, 
coin  or  M.  O.  to  Modern  Publishing  Co..  281  Fulton 
St,  New  York  City.  (r) 


“WIRELESS  HOOK-UPS,”  CONTAINING  96 
pages  and  100  hook-ups,  is  full  of  diagrams  full/ 
illustrating  every  possible  wireless  connection.  This 
book  will  enable  wireless  men  to  get  excellent  results. 
Sent  postpaid  for  $.26.  Modern  Publishing  Co.,  281 
Fulton  St,  New  York  City.  (r) 


STORAGE  BATTERIES  ARE  VERY  HARD  TO 
master  and  understand,  but  if  you  read  this  book  you 
will  know  all  about  them  from  beginning  to  end. 
“Storage  Batteries.  Stationary  and  Portable,”  by 
J.  T.  Niblctt,  M.I.E.E.  80  pages,  21  illustrations, 
pocket  size,  silk  cloth  binding.  Price,  60c  postpaid. 
Modern  Publishing  Co.,  231  Fulton  St,  New  York  (tf) 


PRINTING  AND  ENGRAVING 


PRINTING— 60  ENVELOPES  WITH  YOUR  RE- 
tura  on  for  25c  prepaid.  Other  printing  equally  low. 
Write  Carl  E.  Henrilcson,  Tiago,  N.  Dak.  (3) 


BOAT  BUILDING  FOR  AMATEURS.  BY 
Adrian  Neison,  C.E. — This  book  will  tell  you  how  to 
build  all  manner  of  small  boats,  such  as  punts, 
skiffs,  canoes,  row  and  sail  boats  only  $1.00,  postpaid 
to  any  address  in  the  U.  S.  Modern  Electrics,  Book 
Dept.,  281  Fulton  St.,  New  York  City.  (tf) 


BUSINESS  CARDS— 100  NEAT  CARDS.  PRINT- 
ed,  postpaid,  37c.,  860  for  $1.00.  16  years  serving 

customers  by  mail.  Amity  Specialty  Press,  Card 
Dept.,  Amityville,  N.  Y. 


1000  IMITATION  TYPEWRITTEN  LETTERS, 
heading  black,  body  purple,  bond  paper.  $8.00.  All 
other  printing  low  prices.  Samples  free.  Good’s 
Press,  Harrisburg,  Va. 


FIRST  STEPS  IN  ELECTRICITY,  OR  ELEC- 
tricity  for  the  Beginner!  Doesn’t  that  title  sound  in- 
teresting? It  is  just  what  it  denotes,  or  maybe  more, 
because  it  starts  off  with  the  development  of  elec- 
tricity, explaining  fully  in  a purely  and  descriptive 
manner  how  to  perform  simple  experiments  witn  as 
little  expense  as  posible.  283  pages,  114  illustrations* 
pocket  size,  cloth  cover.  Price  $1.00.  postpaid.  Mod- 
ern Publishing  Co.,  231  Fulton  St.  New  York,  (tf) 


THIS  ELECTRICAL  DICTIONARY  WILL  JUST 
fit  in  your  vest  pocket.  Carnr  it  around  with  you 
while  you  are  at  work.  “Handy  Vest  Pocket  Electri- 
cal Dictionary,”  by  Wm.  L.  Weber,  M.E.,  containing 
upwards  of  4,800  words,  terms  and  phrases  employed 
in  the  electrical  profession  with  their  definitions  given 
in  the  most  comprehensive  manner.  Full  leather 
cover  60c.  postpaid.  Modern  Publishing  Co..  231 
Fulton  St..  New  York.  (tf) 


DO  YOU  WANT  THIS  BOOK,  WHICH  TELLS 
you  how  to  test  and  operate  all  different  kinds  of 
electrical  apparatus,  from  generators  and  motors  to 
lamps  and  bells?  Only  $1.6t>  postpaid.  “Electricians* 
Operating  and  Testing  Manual,”  by  Henry  C.  Hortt- 
mann  and  Victor  H.  Tousley,  16mo.,  full  leather,  and 
chuck  full  of  the  right  kind  of  information,  whick 
<an  be  readily  mastered  by  the  layman  as  well  a* 
the  experienced  man.  Modem  Publishing  Co.,  281 
Fulton  St..  New  York.  (tf> 
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Apparatus  Exchange  Department 

This  department  is  for  the  free  use  of  our  sub* 
scribers  and  readers,  to  enable  them  to  exchange 
technical  articles  for  which  they  hare  no  need  for 
other  articles  or  apparatus  which  they  prefer. 

Advertisements  under  this  heading  containing  more 
than  fifty  words  cannot  be  accepted;  the  right  is 
reserved  to  rewrite  or  reject  any  advertisement  which 
will  not  be  for  the  best  interests  of  our  readers.  Ad- 
vertisements under  this  heading  will  be  inserted  one 
time  only,  free  of  charge. 

Advertisements  of  articles  intended  for  sale  cannot 
be  accepted,  as  a regular  classified  department  is  con- 
ducted for  advertising  of  this  character  at  a cost  of 
6c  per  word. 

Advertisements  should  be  addressed  to  “Apparatus 
Exchange  Department,”  care  Modem  Electrics  and 
Mechanics.  181  Fulton  St.,  New  York. 

Advertisements  for  the  March  number  should  reach 
ns  on  or  before  January  81st 


WANTED  — A PAIR  OF  HOLTZER-CABOTS, 
Western-  Electric,  or  Brandes  8800-ohm  receiver*. 
Howard  Haines,  416  West  88d  St,  N.  Y.  C. 


EXCHANGE  COPY  MODERN  ELECTRICAL 
Construction,  copies  Saturday  Evening  Post  Cosmo- 
politan, System,  Physical  Culture,  Fly,  6 Steam  En- 
gineer books.  Hawkins;  First  and  Second  Aeroplane 
Books,  Collins;  for  voltmeter.  Electrician  and  Me- 
chanic, bare  or  enameled  wire,  etc.,  for  electrical 
goods.  Spencer  Page,  1097  E.  Oxford  St.  Phila- 
delphia, Pa. 


WILL  EXCHANGE  RECEIVING  OUTFIT,  CON- 
•isting  of  tuner,  loading  coil,  1 fixed  condensers  and 
silicon  detector,  for  a good  loose  coupler,  value  about 

gl  or  $9.  Henry  Muyskena,  Jr.,  P.  O.  Box  194,  Oak 
arbor.  Wash. 


YOU  CAN  TURN  YOUR  SPARE  TIME  INTO 
dollars  by  taking  subscriptions  from  your  friends  and 
acquaintances.  You  as  a regular  reader  of  Modern 
Electrics  and  Mechanics  know  its  good  points  and 
can  present  its  attractive  features  in  a way  which 
will  readily  make  subscribers  of  your  friends  and 
acouaintances.  Convince  me  that  you  are  in  earnest 
and  willing  to  push  things;  send  me  the  endorse- 
ment of  three  responsible  business  men  who  are 
willing  to  vouch  for  your  fitness  and  1*11  gladly  send 
you  your  official  appointment  papers,  together  with 
fall  particulars  as  to  how  to  go  about  the  work,  and 
how  much  there  is  in  it  for  you.  Don’t  delay  until 
some  one  else  in  your  territory  has  secured  the  ap- 
pointment. Write  your  application  to-day.  M.  C. 
Cooney.  Manager  Local  Agents  Deportment,  Modern 
Publishing  Co.,  281  Fulton  St,  New  York  City. 

WILL  EXCHANGE  A 150-OHM  WESTERN  Elec- 
tric  Relay  and  a pair  of  2009-ohm  “Solid**  receivers 
for  a good  "rotary  spark  gap**  or  a good  stationary 
(ip,  with  some  other  sending  apparatus.  Edward 
Shields,  419  18th  St.,  Brooklyn,  N.  Y. 


A $10  SET  OF  DIETZEN  DRAWING  INSTRU- 
ments  in  morocco  case,  T square,  2 triangles,  French 
rule  and  drawing  ruler  all  valued  at  $14;  22-calibre 
Stevens  rifle,  tf’ta*  spark  coil,  $8.00  Manhattan 
•park  gap,  Boston  type  key,  Ferron  type  detector, 
strong  1/20  h.  p.  battery  motor;  quantity  of  1-in. 
copper  ribbon,  value  $28.00.  Will  exchange  for  either 
Holtzer  Cabot  8200-ohms  phones,  Murdock  2400-ohms, 
Brandes  Improved  Navy  Standard,  or  Wireless  Spe- 
cialty Co.  phones,  and  Murdock  rotary  variable  or 
•park  coil.  Sheldon  Rose,  87  Blue  Hfll  Ave.,  Rox- 
bury.  Mass. 


WILL  EXCHANGE  A 4-BAR  MAGNETO  FOR  A 
•park  coil  over  2 inches,  and  a spark  gap.  Arthur 
Shultxe,  419  18th  St,  Brooklyn,  N.  Y. 


OFFER  FOR  EXCHANGE  fit  POCKET  RELAY, 
fountain  pen,  $8  camera,  $2  electric  bicycle  horn,  $8 
railroad  relay,  $8  learners*  telegraph,  $6  telephone, 
$8  receivers.  2000;  $8  telegraph  plug  switchboard, 
K»lnch  coil.  Treco  whistle,  electrolytic  detector,  In 
good  condition.  E*  P.  Hough,  Johnstown,  N.  Y. 


HAVE  21  COPIES  OF  MAGAZINES  FRyM 
August,  1911,  to  July,  1918.  All  in  good  condition; 
cost.  $8.16.  Would  like  perikon  set  or  small  variable 
condenser,  or  something  m receiving  line.  J.  Kesri, 
224  81st  St,  Brooklyn,  N.  Y. 


WILL  EXCHANGE  SENDING  SET  CONSIST- 
ing  K k.  w.  type  E transformer,  oscillation  trans- 
former, liquid  condenser,  and  key,  for  Audion  de- 
tector of  Arnold  or  V.  allace  moke.  R.  J.  Cole,  1718 
Silver  St,  Jacksonville,  Fla. 


JUST  OFF  THE  PRESS  — BOUND  VOLUME 
No.  6 of  Modern  Electrics:  contains  more  real  in- 
formation than  is  found  in  $60.00  worth  of  electrical 
books;  1,844  pages;  2,100  illustrations;  1,650  questions 
and  answers.  A veritable  encyclopedia  on  electricity. 
If  you  are  a student  of  electricity  or  desire  to  keep 
in  touch  with  the  electrical  progress  of  the  world  you 
can’t  afford  to  be  without  this  wonderful  collection  of 
data  on  inventions,  illustrations  and  writings  of  lead- 
ing authors  from  every  part  of  the  world.  Positively 
only  89  sets  left.  Orders  will  be  filled  as  received 
and  money  returned  when  supply  is  exhausted.  Price 
$8.00:  66c  extra  bv  mail  in  U.  S.;  96c  extra  in 
Canaaa.  Modern  Publishing  Co.,  281  Fulton  St., 
New  York.  N.  Y. 


WILL  EXCHANGE  A FINE  RECEIVING  OUT- 
fit,  consisting  of  a large  loose  coupler,  mineral  de- 
tector, E.  I.  Co.*s  fixed  condenser,  and  E.  I.  Co.’a 
1000-ohm  amateur  phone  and  headband,  for  a 
k.  w.  transformer.  Emerson  Gill,  Gibsonburg,  Ohio. 


HAVE  12  MODERN  ELECTRICS  ALL  CON- 
•ccutive  of  1912,  6 Outdoor  Life,  Nov..  1911,  to 
April,  1912,  inclusive;  4 Field  and  Stream,  Nov.,  1911, 
Jan.,  1912  to  March.  1912,  inclusive;  8 Outing  Maga- 
aiaes,  Dsc.,  1811,  Fab.,  1912,  March,  1912;  also  22 
copies  Gas  Reviews,  Sept.,  1910,  May,  1911,  and 
April,  1912,  to  April,  1918,  indutivet  in  exchange  for 
wireless  instruments  or  books  on  wireless.  M.  Frit- 
tenbach,  R.  No.  6,  Easton,  Pa. 


HAVE  A MAGNETO  GENERATOR  (FINISHED 
in  red  enamel).  Has  been  used  for  watchman’s  sig- 
nal; in  good  condition.  Also  12  spring  binding 
posts.  Will  exchange  above  for  one  good  2000-ohm 
Brandes's  Superior  type  receiver.  Wellington  E. 
Christnagel,  Ivoryton,  Conn.,  Gen.  Del.. 


BOOKS,  AS  A RULE.  ARE  FILLED  UP  WITH 
teehnicalitiea  and  are  of  very  little  use  to  the  experi- 
menter, but  here  is  a book  which  it  simple,  plain  and 
understandable.  Send  your  order  at  once  for  jrour 
copy  of  “Electricity  Made  Simple,”  Clarke  Caryl 
Haskins,  288  pages,  108  illustrations,  12mo.,  doth 
binding.  Price,  $1.00  postpaid.  Modern  Publishing 
G>.,  £81  Fulton  St,  New  York. 


HAVE  826  POCKET  RELAY,  NICKLE  LEVER 
and  key;  hard  rubber  case  and  parts;  fine  learner's 
instrument:  fine  addition  to  wireless  set  for  use  with 
coherer;  also  as  extension  key  to  work  transmitting 
set.  Want  audion,  Brandes  phones,  large  coil.  J g 
k.  w.  transformer.  E.  R.  Hougn,  Johnstown,  N.  Y. 


HAVE  A 12  H.  P.  GASOLINE  ENGINE.  TWO- 
cylinder,  four-cycle,  air-cooled,  Shebler  carbureter, 
tank  and  fittings,  oilers,  etc.;  in  exchange  for  a 
good  sending  wireless  set  or  a dosed  core  transformer 
or  other  wireless  goods.  Albert  Massimo,  Bellcourt, 
Bayside,  L.  I. 


THIS  ELECTRICAL  DICTIONARY  WILL  TUST 
fit  in  your  vest  pocket  Cany  it  around  with  you 
while  you  are  at  work.  “Handy  Vest  Pocket  Electri- 
cal Dictionary,”  by  Wm.  L.  Weber,  M.E.,  containing 
upwards  of  4,800  words,  terms  and  phrases  employed 
in  the  electrical  profession  with  their  definitions  given 
in  the  most  comprehensive  manner.  Full  leather 
cover:  60c  postpaid.  Modern  Publishing  Co..  281  Ful- 
ton St,  New  York. 

HAVE  THE  FOLLOWING  ARTICLES  tO  feX- 
ehange  for  wireless  instruments:  One  rotary  printing 
press  and  complete  outfit;  has  two  sets  of  type  and 

r‘nts  16  lines;  cost  $8.00;  used  very  little.  An 
E.  B.  pocket  tool  kit  containing  47  tools,  a H-Inch 
•park  coif,  complete,  except  case  and  vibrator.  Total 
value,  $6.50.  Would  like  a 154  or  2-inch  coil.  Allen 
W.  Coven,  446  Earl  Court,  Elyria,  Ohio. 

IT  IS  IMPORTANT  THAT  ALL  INTERESTED 
in  wireless  should  join  the  Wireless  Asaodation  of 
America,  which  is  helpful  to  those  interested  in  any 
wav  in  the  wireless  industry.  For  full  particulars, 
address,  Wireless  Asaodation  of  America,  281  Fulton 
St,  New  York.  (tf) 
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FOR  EXCHANGE— ONE  EDISON  PHONO- 
graph  and  records,  one  No.  4 Eastman  kodak  (4x6), 
one  small  field  glass,  one  hammerless  revolver  88  cal., 
and  about  20  volumes  of  boys’  books;  in  return  will 
consider  a loose  coupler,  head  phones  (H-C  preferred, 
8,000  ohms),  variable  condensers  and  a good  rotary 

£,p  with  motor  for  110  V.  A.  C.  Frank  L.  White, 
vera,  CaL 

WILL  EXCHANGE  BENCH  LEVER  PUNCH 
with  8 dies  and  punches,  for  electrical  or  wireless 

5oods  of  equal  value.  C.  F.  Lee,  1417  Belle  Plaine 
kve.,  Chicago,  111. 

WILL  EXCHANGE  THE  FOLLOWING:  TWO 
fixed  condensers,  two  coherers  and  decoherers,  spark 
gap,  D.  P.  D.  T.  switch,  No.  1 omnigraph,  printing 
press,  four  years  of  “Popular  Mechanics,’’  some  back 
issues  of  “Modern  Electrics,"  and  a four  bar  mag- 
neto; would  like  variable  condenser,  loose-coupler,  de- 
tector, or  Jove  wireless  key.  Donald  Davis,  Mont- 
rose, Col. 

^ANYONE  HAVING  A KINO  MOVING  PICTURE 
camera  to  exchange  will  do  good  by  sending  a de- 
scription of  same  to  Albert  St.  Cyr,  810  Harrison  St, 
Marquette,  Midi. 

WILL  EXCHANGE  ONE  1,000  OHM  RECEIVER 
(head  band  and  cord),  one  60  ohm  receiver,  one  76 
ohm  receiver,  one  $1.60  silicon  detector,  one  sincon 
detector  (home  made),  8 fixed  condensers,  and  200 
copper  antenna  wire,  also  other  wireless  goodj;  what 
have  you  in  exchange?  Walter  Ryan,  11  Tibbetts  St, 
Natick,  Mass. 

“HOW  TO  MAKE  WIRELESS  INSTRUMENTS." 
by  20  Wireless  Experts,  containing  06  pages  and  76 
illustrations,  written  expressly  for  wireless  amateurs, 
and  is  a book  that  you  cannot  afford  # to  be  without 
Price,  $0.26,  postpaid.  Modern  Publishing  Co.,  281 
“ ‘ , New  York  City. 


Fulton  St, 


TO  EXCHANGE— ONE  INCH  SPARK  COIL  IN 
first-class  condition,  two  slide  tuner,  galena  detector, 
key,  and  1,000  ohm  head  phone;  three  10  and  6 in. 
four  ball  insulators.  60  ohm  sounder,  six  100  amp. 
switch  contacts,  900  ft.  No.  16  and  26  feet  No.  4 
copper  wire,  for  anything.  Fred  Zimmermann,  426 
E.  86th  St.,  New  York  City. 

WILL  EXCHANGE.  SEPARATELY  OR  To- 
gether— A foot-power  scroll  saw  with  extra  saws,  drill 
and  emery  wheel  attachments;  pair  of  ball-bearing 
cycle  skates,  and  80  in.  sailboat  hull  with  cabin:  would 
like  Blitzen  or  Murdock  variable  condenser,  Brandes 
or  Holtzer-Cabot  phones,  loose-coupler,  or  other  wire- 
less apparatus.  Vincent  M.  Youmans,  Jr.,  Beach  Ave., 
Larchmont,  N.  Y. 

WANTED-*- A 54  OR  H K.  W.  CLOSED  CORE 
transformer  of  reliable  make  or  a large  variable  con- 
denser or  a good  Ferron  detector;  I have  an  800  meter 
enameled  wire  tuning  coil,  a rood  circular  Mtentio- 
meter  and  peroxide  of  lead  detector.  Wendell  H. 
Snyder,  8407  Forest  Ave.,  Des  Moines,  Iowa. 

I WOULD  LIKE  A CLOCKWORK  OMNI- 
graph.  Murdock  loose  coupler  and  Colt  s automatic 
pistol,  or  what  have  you  to  offer  for  the  following:  $8 
Massie  double  control  switch,  brand  new;  fine  army 
and  navy  field  glasses  with  leather  case,  extended 
length  8 inches,  also  2 inch  coil,  ammeter,  5 x 7 tent, 
and  $8  ferron  detector.  Ray  Wolf,  1020  6th  St., 
Milwaukee,  Wis. 

BOAT  BUILDING  FOR  AMATEURS.  BY 
Adrian  Neilson,  C.  E.— This  book  will  tell  you  how 
to  build  all  manner  of  small  boats,  such  as  punts, 
skiffs,  canoes,  row  and  sail  boats;  only  $1.0 0,  post- 
paid to  any  address  in  the  U.  S.  Modern  Publishing 
Co..  281  Fulton  St.,  New  York  City. 


WILL  EXCHANGE  ONE  PERIKON  DETEC- 
tor,  154  inch  spark  coil,  one  battery  motor,  one  de- 
tector, one  1-16  H.  P.  motor,  and  a lot  of  other  elec- 
trical goods,  also  a five  passenger  automobile  and  a 
1912  motorcycle;  want  a good  diamond,  screw  cut 
ting  lathe  ana  a 54  H.  P.  or  larger  D.  C.  motor;  write 
for  complete  list  of  electrical  goods  as  well  as  several 
typewriters.  Ulysses  Fortier,  108  S.  Main  St.,  Tulsa, 


WILL  EXCHANGE  $16  UNITED  WIRELESS 
type  loose  coupler  with  one  slide  on  primary  and 
eleven  taps  on  secondary,  wire  of  both  primary  and 
secondary  wound  on  54*mch  mica  cylinders,  solid  ma- 
hogany wood,  perfect  condition,  for  Brandes  navy  or 
transatlantic  receivers.  H.  Young,  179  4th  St.,  Jersey 
City,  N.  J. 


“CONSTRUCTION  OF  INDUCTION  COILS  AND 
Transformers"  is  a valuable  book,  containing  100 
pages  and  72  illustrations,  by  H.  W.  Secor.  You 
cannot  afford  to  be  without  this  book,  which  is  the 
latest  work  on  construction  of  induction  coils  and 
transformers.  $0.26  postpaid.  Modern  Publishing 
Co.,  231  Fulton  St.,  New  York  City. 


WILL  EXCHANGE  FLASHLIGHT.  COHERER 
and  decoherer,  8 antenna  insulators,  fusible  cutout 
with  2 ampere  fuse,  battery  volt-ammeter,  1-inch 
wireless  coil,  telephone  magneto,  telephone  trans- 
mitter, 75  ohm  receiver,  shocking  coil  (home  maaej, 
80  ohm  extension  bell  in  case,  No.  1 Brownie  camera, 
854  x 654  double  plate  holder,  Knapp  type  S.  dynamo 
motor,  receiver  cord;  make  me  an  oner.  W.  J.  Baker, 
Clayton,  Ohio,  R.  R.  No.  1. 


WILL  EXCHANGE  ONE  INuH  CuIL  IN  Gu^ 
condition  for  Blitzen  variable  condenser  or  other  good 
variable.  Address  A.  Vickers,  Box  816,  Montgomery, 
Ala. 


I HAVE  A MOTORCYCLE  ENGINE  IN  PER- 
fect  working  order;  will  exchange  for  standard  wire- 
less instruments;  will  accept  wavemeter  in  part  pay- 
ment. Ross  Gunn,  869  W.  Lorain  St.,  Oberlin,  Onto. 


WE  CAN  FURNISH  ANY  BOOK  ON  WIRE- 
less  published.  Write  Book  Dept,  Modem  Publishing 
Co.,  281  Fulton  St.,  New  York. 


WILL  EXCHANGE  COMPLETE  WIRELESS 
set,  consisting  of  1 K.  W.  transformer,  condensers, 
helix,  gap,  key,  line  protector,  aerial  lead  and  switch, 
anchor  gap,  loose  coupler,  mica  condenser,  detectors, 
and  phones  for  “Yale"  motor  orcle,  1211  model,  or 
later;  correspond  with  Stuart  Wain  wright,  14  School 
St.,  Andover,  Mass. 


WHAT  HAVE  YOU  TO  EXCHAN Gi.  .v  A 
small  wood  turning  lathe?  Just  the  thing  for  drilling 
metal  and  winding  tuners  and  turning  bases.  Alfred 
Wennann,  101  Cliff  St.,  Shelton,  Conn. 


WILL  EXCHANGE  A GOOD  STAMP  COLLEC- 
tion  of  U.  S.  and  foreign  countries,  valued  at  $10, 
for  wireless  instruments.  Don  cook.  Box  694,  Hills- 
boro, Ore. 


HAVE  ONE  MILWAUKEE  AUTOMOBILE 
complete,  one  small  stationary  steam  engine  and  boiler 
mounted,  and  one  low  tension  magneto  to  exchange 
for  transformer,  storage  batteries,  phones,  large  spark 
coil,  rotary  spark  gap,  sending  condenser,  rotary  re- 
ceiving condensers,  aerial  switch,  high  power  rlfl& 
fireless  cooker,  or  anything  wireless;  what  have  your 
The  machinery  is  now  at  Wichita,  Kans.  G.  E.  Spen- 
cer, 446  6th  St.,  Portland,  Ore. 


WILL  EXCHANGE  A GOOD,  STANDARD 
make  receiving  transformer  for  duck  type  H-l  flexible 
step-up  transformer  or  Thordarson  transformer.  L. 
W.  Barhart,  1637  N.  6th  St,  Harrisburg,  Pa. 


WILL  EXCHANGE  ROTARY  GAP  THAT  Op- 
erates on  4 to  6 volts  and  good  u~  to  54  K.  W.,  154 
inch  spark  coil,  home-made  loose  coupler,  tnd  f.OOO 
ohm  phones  with  head  band;  would  like  54  K.  W. 
transformer  coil  with  vibrator,  storage  cells,  variable 
condensers  or  other  articles.  C.  Bantz,  414  22nd 
Ave.,  Milwaukee,  Wis. 

STORAGE  BATTERIES  ARE  VERY  HARD  TO 
master  and  understand,  but  if  you  read  this  book  you 
will  know  all  about  tiiem  from  beginning  Jo^end. 


WANTED— A GASOLINE  SOLDERING  TORCH, 
a 22  cal.  revolver,  or  a repeating  air  rifle;  will  give  in 
exchange  a water  motor  in  good  order  worth  about  $i, 
a pocket  flashlight  (needs  batteries),  worth  86  cents, 
100  stereo  views  worth  $1.60,  some 'good  Alger 
books,  and  other  things.  J.  J.  Naylor,  Batavia,  Ohio. 


WANTED— LIGHT  TINFOIL  NO.  24  AND  S0-40 
S.  C.  C.  magnet  wire,  some  54  inch  seasoned  oak 
stock,  binding  posts,  battery  switch  liners  and  paints 
(levers  with  hard  rubber  knob),  sine  and  brass  rod; 
have  to  exchange  a small  battery  motor,  buzzer,  knife 
switch,  and  two  76  ohm  receivers.  Robert  Brown,  926 
79th  St.,  Brooklyn,  N.  Y. 
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WOULD  LIKE  TO  EXCHANGE  THE  FOLLOW- 
ing  for  a pair  of  2000-ohm  “Branded  Murdock  or 
E.  I.  Co.”  telephone  receiver*:  0 Hubbell  pull  chain 
wall  receptacles,  value  about  $4.60;  1 lb.  No.  84 
D.  C.  C.  magnet  wire,  value  about  $8.00:  1 telegraph 
sounder,  value  about  60  cents.  B.  Olsen,  786  E. 
188d  St.,  New  York,  N.  Y. 


WILL  EXCHANGE  FIRST-CLASS  STAMP  COL- 
lecdon  valued  at  $40.0^  containing  about  8,000  all 
different  stamps,  for  a nrst-class  bicycle  with  coaster 
brake,  etc.  H.  C.  Osick,  820  Clark  St.,  St.  Charles, 
Mo. 


WHAT  AM  I OFFERED  IN  EXCHANGE  FOR 
a y*  K.  W.  Holtzer-Cabot,  Motor  Generator  with  two 
rheostats,  cost  $00.  A Wheatstone  Bridge  from  1 to 
1,000,000  ohms.  A Clapp-Eastham.  Commercial  Blitzen 
'tuning  transformer,  on  marble  base,  cost  $60.  Am 
interested  in  large  Victrola  and  records.  J.  F. 
Arnold.  248  East  118th  St.,  New  York.  


WILL  EXCHANGE  1)4  IN.  SPARK  COIL,  860 
volt,  86  amp.  combination  switch  and  cutout,  8 slide 
tuner,  and  jointed  fishing  rod  for  small  gasoline  engine 
or  loose  coupler  and  static  machine  in  perfect  order. 
Henry  Stevenson,  Post  Office  Box  1067,  Wenatchee, 
Wash. 


MR.  AMATEUR!  TO  LEARN  ELECTRICITY 
you  should  start  from  the  beginning.  You  should 
know  all  about  the  minor  details  before  you  take  on 
the  big  ones,  and  here  is  the  book  that  is  going  to 
take  you  all  the  way  through.  “Elementary  Electricity 
Up-to-Date.”  by  Sydney  Aylmer  Small,  M.A.I.E.E., 
ISmo.,  cloth.  600  pages,  206  illustrations.  Price,  $1.26, 
postpaid.  This  book  starts  on  the  primary  characters 
of  electricity  and  goes  clear  through  to  the  end.  Tells 
you  all  about  storage  batteries,  condensers,  flow  of 
current,  power  of  efficiency,  etc.  Modern  Publishing 
Co.,  281  Fulton  St,  New  York. 


WILL  EXCHANGE  RAPID  BREAK,  400  AM- 
pere,  single  pole  single  throw  switch  ($16.00)  for 
complete  rotary  gap  with  110  v.,  60  e.  A.  C.  induction 
motor;  E.  I.  Co.  1,000  ohm  phone  and  W.  E.  Co. 
ihm  phone  for  rotary  variable  condenser. 
Downing,  2808  E.  67,  Cleveland,  Ohio  (8 


FOR  EXCHANGE  1 MESCO  VARIABLE  CON- 
denser,  1 Marconi  one-half  inch  spark  coil,  2 E.  I.  Co. 
old  style  enamel  wire  tuning  coils,  1 E.  I.  Co.  loose- 
coupler,  1 Bunnell  20  ohm  sounder,  silicon  detector, 
rheostat,  Mesco  telegraph  key,  single  leather  covered 
headband,  76  ohm  receiver,  2 S.  P.  S.  T.,  1 S.  P.  D. 
T.,  1 D.  P.  D.  T.  switches,  1 rotary  gap  with  8 volt 
motor,  2)4  pint  Leyden  jars;  want  6-60  or  6-80  stor- 
age battery,  rotary  variable  condenser,  or  Holtzet  ■ 
Cabot  8,000  ohm  phones.  Howard  Haines,  416  West 
92nd  St,  New  York  City. 


WILL  EXCHANGE  2,000  OHM  PHONES  WITH 
head  band  (save  the  Republic),  1 variable  rotary  con- 
denser, 1 large  double  slide  tuner,  1 loose  coupler 
D.  S.  on  primary,  0 points  on  secondary,  1 universal 
detector  and  peroxide  of  lead  detector:  will  exchange 
the  above  for  Edgcomb-Pyle  Jeweler’s  Special.  Arthur 
Haake,  Cloater,  Bergen  County,  N.  J. 

THE  PROCESS  OF  TRANSMITTING  WIRE- 
less  messages  through  the  air  over  long  distances  by 
the  aid  of  electricity  is  to  countless  thousands  of  peo- 

?le  only  a mysterious  fairy  tale,  but  here  is  a book 
or  you  Mr.  Operator,  which  states  nothing  but  cold 
facts.  Operators’  Wireless  Telegraph  and  Telephone 
Hand  Boole,”  by  Victor  H.  Laughter,  12mo..  810 
panes,  fully  illustrated,  giving  the  operator  all  the 
information  he  desires.  Price  $1,00  postpaid.  Mod- 
em Publishing  Co.,  281  Fulton  St.,  New  York. 


EXCHANGE  A SEVEN  VOLUME  CYCLOPE- 
dia  of  electricity  edited  by  the  American  Technical 
Society  and  which  cost  $19.86  six  months  ago.  for  an 
extra  good  professional  type  loose  coupler,  high  volt- 
age transformer  or  other  apparatus.  Carl  Schaefer, 
8118  Stillson  Ave.,  Sacramento,  Cal. 


Harry 
D.  V.). 


HAVE  1909,  1910,  1911  ISSUES  OF  MODERN 
Electrics’  Experimental  Wireless  Stations  (Edelman), 

SI,  Operators  Wireless  Telegraph  and  Telephone 
andbook,  $1;  Induction  Coils  and  Coil  Making,  $1; 
Electricity  and  Magnetism,  60c.:  How  to  Make 

Wireless  Instruments,  26c.;  How  To  Make  a Wire- 
less Set,  26c.;  Model  Making,  26c.;  Amateur  Me- 
chanics, No.  1,  2,  8,  76c.,  and  Mechanics  for  Young 
America,  15a,  in  exchange  for  wireless  or  electrical 
apparatus.  Harold  Callendar,  1781  Lincoln  Ave.,  St 
Paul,  Minn. 


LEARN  TO  FLY— BIG  TWO-FOOT  BLERIOT 
Monoplane.  Latest  model,  knocked  down,  packed, 
ready  for  mailing,  with  blue  print  and  complete  draw- 
ings for  assembling,  with  wheels  and  propeller.  This 
model  is  usually  sold  by  dealers  for  $2.00.  Boys  all 
over  the  country  are  having  barrels  of  fun  with  them. 
For  good,  wholesome  amusement,  there  is  probably  no 
flying  device  more  entertaining  and  that  will  afford 
more  fun  for  the  boys  and  grown-ups  than  this  pleas- 
ing toy.  Guaranteed  to  fly  or  money  refunded.  Sent 
prepaid  on  receipt  of  price,  $1.00.  Model  Flying  Ma- 
chine Company,  172  Greenwich  St.,  New  York  City. 


FIRST  STEPS  IN  ELECTRICITY,.  OR  ELEC- 
tricity  for  the  Beginner!  Doesn't  that  title  sound  in- 
teresting? It  is  just  what  it  denotes,  or  maybe  more, 
because  it  starts  off  with  the  development  of  elec- 
tricity, explaining  fully  in  a purely  descriptive  man- 
ner now  to  perform  simple  experiments  with  as  little 
expense  as  possible.  288  pages,  114  illustrations, 
pocket  sire,  doth  cover.  Price,  $1.00  postpaid.  Mod- 
ern Publishing  Co.,  281  Fulton  St.,  New  York  City. 

FOR  EXCHANGE  ONE  1-INCH  WIRELESS 
coil,  two  slide  tuner,  silicon  detector  with,  mineral, 
fixed  condenser  in  steps,  and  Brandea  superior  phone 
1,000  ohms,  with  headband;  would  like  % or  J4  kw. 
step  up  transformer  (not  home  made).  H.  L.  Miller, 
Jr.,  Box  47,  Victoria,  Mo. 


WANTED  VK  KW.  CLOSED  CORE  TRANS- 
former  in  exchange  for  2 silicon  detectors  with  sili- 
con, 1 electrolytic  detector,  1 Jr.  fixed  condenser,  2 
double  slide  electro  Jr.  tuners,  also  a large  assort- 
ment of  telephones  and  parts,  magnetos,  receivers, 
transmitters,  etc.  Ralph  Carnahan,  887  E.  Church  St., 
Urbana,  Ohio. 


WILL  EXCHANGE  ONE  LITTLE  HUSTLaK 
motor,  one  Lyon  & Healy  B flat  solo  alto  horn,  ten 
boys'  books  and  fifteen  copies  of  magazines  for  B 
flat  cornet  or  long  barrel  .28  revolver.  Roy  Curtis, 
Minden,  Neb. 


MR.  ELECTRICIAN:  DO  YOU  KNOW  ALL 
about  wiring  diagrams  and  descriptions?  If  not.  you 
need  this  book,  which  is  the  latest  out  on  the  subject, 
“Modern  Wiring  Diagrams  and  Descriptions,”  by 
Henry  C.  Horstmann  and  Victor  H.  Tousley,  16  mo.. 
800  pages,  225  illustrations.  Full  leather  binding, 
size  4x6  inches,  pocket  edition.  Price,  $1.60  post- 
paid. It  explains  dynamos  and  motors,  alternating 
current  and  direct  current,  ground  detectors  and 
storage  batteries,  installations,  etc.  Modern  Publish- 
ing Co.,  281  Fulton  St  New  York. 


EIGHT  IN.  GEISSLER  TUBE,  SPEEDOMETER, 
buzzer,  sheet  mica,  flashlight,  dating  stamp,  XL  X.  Co. 
complete  wireless  course,  lightning  arrester,  hard  rub- 
ber bushings,  fuse  block,  D.  P.  S.  T.  fused,  S.  P.  D. 
T.  switches  in  exchange  for  2,000  ohm  phones  with 
headband,  No.  86  insulated  wire  or  other  electrical 
apparatus.  Albert  J.  Weinsz,  887  W.  4th  St.,  Canal 
Dover,  Ohio. 


HAVE  STAMP  COLLECTION  WORTH  OVER 
$4;  will  exchange  for  small  battery  motor,  medical 
coil,  75  ohm  receiver,  or  6 ohm  telegraph  sounder. 
Win.  Wellman,  87  Thompson  St.,  Stapleton,  N.  Y. 


BOUND  VOLUME  NO.  8 OF  “MODERN  ELEC- 
trics”  is  now  ready,  which  contains  740  pages,  over 
1,000  illustrations  and  writings  of  800  authors,  660 
articles  of  unusual  interest,  with  1.178  questions  and 
answers.  Bound  in  handsome  black  cloth,  gold 
stamped.  $1.60;  $0.80  extra  by  mail.  Modern  Pub- 
lishing Co.,  281  Fulton  St.,  New  York  City.  (tf) 

HAVE  FOR  EXCHANGE  )4  IN.  SP.  tv^f  2 
spark  gaps,  electrolytic  detector,  tape  recorder,  )4  i*. 
Bulldog  type  sp.  coil,  sending  condenser,  rheostat, 
1/16  H.  P.  battery  motor,  detector,  $7.50  periksa 
detector,  $5  rotary  printing  press  with  type,  auto- 
matic code  teaching  machine,  coherer  and  decoherer, 
raw  material,  including  binding  posts,  switch  han- 
dles, rods,  etc.;  want  pair  good  standard  2 to  4,006 
ohm  phones,  or  any  receiving  apparatus  of  Murdock 
or  Clapp-Eastham  make.  Ben  T.  Elkins,  9t  Cloud, 
Fla. 


OF  2,000 
first-class 


OHM  PHONES 
condition  in 


WANTED  1 PAIR 
and  a good  detector  I 

change  for  1 pair  75  

condenser,  1 single  throw  switch,  1 one  Inch  spark 
coil,  all  in  good  condition.  John  H.  Schmeusser,  Jr., 
166)4  Shrewsbury  St.,  Worcester,  Mass. 


ohm  phones.  1 glass  piste 
one  inch 
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FOR  EXCHANGE  CLAPP-EASTHAM  $16  LOOSE 
coupler  in  food  condition  and  other  apparatus:  would 
prefer  Clapp* Eaatham  Blitzen  loose  coupler.  Paul  C. 
Elliott,  162  East  66th  St.,  New  York,  N.  Y. 


I HAVE  THE  FOLLOWING  TO  EXCHANGE 
for  anything  in  the  wireless  or  electrical  line:  1 120 
watt,  16  volts,  8 amperes  dynamo;  1 lver  Johnson 
bicycle  with  Morrow  brake  and  clincher  tires,  used 
but  two  years;  1 Corbin  duplex  coaster-brake;  copper 
cut  for  a 600  volt,  100  ampere  lightning  switch  and 
miscellaneous  other  articles.  Edwin  Pearson,  717  East 
7th  St.,  Duluth,  Minn. 


TO  EXCHANGE— 4 EDISON  TYPE  V.  160  A.  H. 
batteries  (just  the  thing  for  receiving),  1 helix  frame 
with  40  ft.  No.  6 aluminum  wire,  to  exchange  for  1 
Knapp  type  S.  dynamo  motor,  Brandes  or  Holtzer- 
Cabot  phones.  Elmer  Freiwald,  lilt  ^elen  Ave., 
Detroit,  Mich. 


YOUR  LIBRARY  IS  NOT  COMPLETE  WITH- 
out  a copy  of  Bound  Volume  No.  4 of  Modern  Elec- 
trics, containing  068  pages,  with  over  1,600  illustra- 
tions and  1,200  questions  and  answers  on  topics  of 
vital  importance  to  you.  Elegantly  bound  in  black 
cloth;  gold  stamped.  Our  supply  is  limited,  so  order 
today  while  you  think  of  it  and  you  will  not  be  dis- 
appointed. Price  $2.00;  40c  extra  by  mail  in  U.  S. ; 
76c  extra  in  Canada.  Modern  Publishing  Co.,  231 
Fulton  St,  New  York,  N.  Y. 


IN  THIS  VALUABLE  BOOK  WILL  BE  FOUND 
everything  that  is  necessary  for  the  study  of  teleg- 
raphy. Rules  are  given  for  the  guidance  of  operators 
in  all  different  kinds  of  services  and  they  arc  very 
clear  and  comprehensive.  “Telegraphy  Self-Taught; 
A Complete  Manual  of  Instruction,”  by  Theo.  A. 
Edison,  M.  A,  12mo.,  170  pages,  fully  illustrated. 
Price,  $1.00  postpaid.  Modern  Publishmg  Co.,  231 
Fulton  St.,  New  York. 


WILL  EXCHANGE  A FINE  RECEIVING  OUT- 
fit,  consisting  of  a large  loose  coupler,  mineral  de- 
tector, E .1.  Co.’s  fixed  condenser,  and  E.  I.  Co.’s 
1000-ohm  amateur  phone  and  headband,  for  a ft 
lc.  w.  transformer.  Emerson  Gill,  Gibsonburg,  Ohio. 


WILL  EXCHANGE  ONE  110  VOLT.  40  LIGHT, 
D.  C.  dynamo,  in  good  condition,  worth  $60,  for 
Clapp-Eastham  or  Murdock  wireless  telegrapn  instru- 
ments: I.  K.  W.  Sending  set  preferred.  C.  C.  John- 
son, Box  No.  24,  Momence,  Ills. 


WHAT  AM  I OFFERED  FOR  A ft  K.  W.  WIRE- 
less  transformer  of  standard  make,  closed  core.  60 
cycles.  Edward  A.  Parmele,  771  Tompkins  Ave., 
Rosebank,  S.  I. 


I HAVE  FOUR  REELS  OF  MOTION  PICTUkE 
film  to  exchange  for  a good  loose  coupler  or  pair  of 
2,000  ohm  phones.  Roy  Stine,  582  Broad  St.,  Newark, 


HAVE  A 4-IN.  WATER  MOTOR,  10-V.  PONY 
dynamo,  key,  spark  gap,  a 22-cal.  Savage  repeating 
rifle  which  needs  new  hammer,  2 “Electro  Jr.  fixed 
condensers  and  a double-pole  76-ohm  phone;  want  a 
folding  camera,  a reducing  transformer  and  rectifier 
(not  liquid),  a loose  coupler  or  a good  head  set.  Roy 
Dudley,  266  Lincoln  Road,  Brooklyn,  N.  Y. 

~ANYONE  HAVING  AN  AUDION  DETECTOR 
for  exchange  will  do  well  bv  writing  or  calling  on  E. 
Littlefield,  E.  24th  St.,  Sheepshead  Bay,  N.  Y. 

FORIEXCHANGE— 1 3)4  x 5J4- SENECA  PLATE 
camera;  1 No.  2 Brownie  box  camera;  1 complete 
Commercial  I.  C.  S.  Reference  Library,  new;  1 lver 
Johnson  hammerless  revolver;  1 No.  2 Brownie  film 
tank;  1 complete  developing  outfit;  1 large  tripod; 
1 accordion;  want  lathe,  small  gasoline  engine  or 
wireless  goods.  Leo  L.  Liptac,  P.  O.  Boox  276, 
Streator,  111. 


WILL  EXCHANGE  ROTARY  VARIABLE  CON- 
denser  and  new  single  slide,  latest  style,  for  wireless 
articles  of  the  9ame  value.  G.  E.  Travis,  Jubilee, 
N.  B.,  Kings  County,  Canada. 


WILL  EXCHANGE  1 SET  OF  ENCYCLOPEDIA 
Britannica,  fine  condition,  12  volumes,  for  a set  of 
2000-ohm  phones,  a loose  coupler  and  detector;  alto 
have  a $7  Bunnell  medical  coil,  a No.  2 Brownie 
camera,  picture  254  x 354.  and  a collection  of  1000 
varieties  of  stamps  mounted  in  a Scott’s  Twentieth 
Century  Stamp  Album,  and  2 26-ohm  electro  mag- 
nets, to  exchange  for  wireless  goods.  Kenworthy 
Weir,  110  West  129th  St.  New  York  City. 


WILL  EXCHANGE  1 1000-OHM  RECEIVER 
with  German  silver  head  band  for  variable  condenser, 
detectors  or  Splitdorf  ignition  coil.  J.  Robert  Lange, 
1988  Lemmon  St,  Baltimore,  Md. 


WILL  EXCHANGE  14-INCH  DOUBLE-SLIDE 
tuner,  26-plate  variable  condenser,  ferron  detector, 
1000-ohm  wireless  receiver  and  head  band,  6-volt,  OO- 
ampere  storage  battery,  parts  of  34 'inch  spark  coiL 
ft  -inch  spark  gap,  ft -pint  leyden  jar,  for  a good 
cabinet  receiving  aet  L.  Robinson,  617  West  USth 
St,  New  York. 


WILL  EXCHANGE  NEW  POST  CARD  PRO- 
jector  and  good  stamp  collection  for  wireless  parts. 
Russell  Carter,  Box  647  Hillsboro,  Ore. 

WANTED— SMALL  MOTOR,  TO  RUN  ON  116 
a.c.,  suitable  for  rotary  spark  gap;  write  what  you 
want;  have  plenty  of  brass  strip,  1-62  x 1-2  inch,  far 
June  supplement  oscillation  transformer,  a small  6- 
volt  dynamo  motor  and  a brand-new  $2.50  Ever-ready 
volt-ammeter.  Ralph  De  Rose,  69  So.  Judson  St, 
Gloversville,  N.  Y. 


HAVE  OSCILATION  TRANSFORMER,  ELEC- 
tric  motor,  receiving  condenser,  silicon  and  xalena 
detectors  or  Splitdorf  ignition  coil.  J.  Robert  Lange, 
or  1600  ohm  phone  for  detectors  and  condenser.  E. 
Meyer,  1841  Willington  St.,  Philadelphia,  Pa. 


HAVE  FOR  EXCHANGE  A WINCHESTER 
Model  1902  single-shot  rifle,  22  caliber,  18-in.  round 
steel  barrel,  perfect  condition,  cost  $4:  will  exchange 
for  something  in  wireless  line.  K.  C.  Bailey,  Box  440, 
Southington,  Conn. 


WILL  EXCHANGE  1-KW.  SENDING  CON- 
denser  and  helix;  also  spark  gap;  for  pair  of  Brandes 
Superior  phones  or  good  loose  coupler  (not  home- 
made). K.  Hazleton,  53  Pryce  St.,  Santa  Cruz,  Cal. 


WANT  OFFER  FOR  2J4-IN.  COILS,  AUTO- 
matic  gas  lighting  outfit,  complete;  Dietzen  mechani- 
cal drawing  outfit  and  pieces;  helix  with  gap  on  top. 
12  in.  h.  and  6 in.  w.;  2 magnetos,  8 bar;  2 1000-ohm 
ringers;  centigrade  thermometer;  2 Rajah  spark  plugs, 
mercury,  trouble  finder  lamp,  telephone  coil  and  con- 
denser; desk  bracket  with  socket;  quartered  oak  box, 
7x8x4  inches:  6 sockets,  6 wooden  push  buttons, 
11  small  nickel  and  pearl  push  buttons,  8 candelabras 
and  2 miniature  sockets;  want  vest  pocket  kodak  or 
any  good  film  camera.  D.  Hutchinson,  604  West 
157th  St.,  New  York. 


WANT  WIRELESS  RECEIVING  SET.  IN  Ex- 
change for  large  aquarium  worth  $15,  a prize  winner 
at  Boys*  Show;  an  excellent  propeller  for  model  aero- 
plane, 18  in.  long,  set  of  6 good  boys’  books,  slightly 
used;  Waterman's  fountain  pen  and  a quantity  of 
foreign  coins.  Sydney  Goldstine,  1636  Eighth  St-, 
Brooklyn,  N.  Y. 


ELECTRO  PLATING  OUTFIT  WITH  DYNAMO, 
dip  plating  outfit;  6-in.  single  stroke  gong;  6 x 4-in- 
plate camera;  1 lb.  No.  80  cotton-covered  wire  and 
magic  lantern  with  electric  attachment.  Want  rotary 
gap,  Blitzen  transformer,  audion  or  phones.  H.  Bib- 
ber, 1 Lookout  St.,  Gloucester,  Mass. 


ONE  STATIC  MACHINE:  1 EVER-READY 

volt-ammeter,  new;  1 pair  76-ohm  receiver*  with 
headband.  Want  in  exchange  an  interrupter  or  will 
exchange  volt-ammeter  for  stamps  or  an  electrolytic 
interrupter.  W.  H.  Hobler,  88  Florence  Ave.,  Belle- 
vue, Pa. 


COMBINATION  MOVING  PICTURE  MACHINE 
and  magic  lantern,  slides  and  films,  worth  six  dollars: 
Simplex  typewriter,  worth  one  dollar,  and  five  dollars* 
worth  of  handy  articles,  for  wireless  or  electrical 
goods.  George  Tompkins,  870  Cypress  Ave.,  Bronx, 
New  York. 


ONE  EASTMAN  FOLDING  POCKET  KODAK 
No.  8A,  metal  tripod  with  four  sections,  complete 
developing  and  printing  outfit,  portrait  attachment, 
mounts,  film  clips,  etc.,  cost  $27  this  summer,  in  ex- 
change for  a complete  sending  outfit,  coil  to  operate 
on  batteries.  Must  send  20  to  25  miles.  Austin 
Corlcran,  Oxford,  Md. 


WILL  EXCHANGE  154  H.  P..  GASOLINE  EN- 
gine,  used  on  bicycle,  air  cooled,  rood  running  order, 
complete  with  tank.  Also  No.  2 Brownie  camera  and 
62-volt  D.  C.  motor,  with  six-bladed  fan  for  electrical 
or  wireless  goods.  Horace  C.  Barker,  106  Saratoga 
St.,  East  Boston,  Mass. 
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NEW  HOME  STUDY 


ROUSE  WIRING,  b.tho^  w.  pcPPt. 

Thia  work  describes  and  illustrates  the  actual  installation  of  Electric  Light  Wiring,  the  manner  in 
which  the  work  should  be  done,  and  the  method  of  doing  it.  It  is  intended  for  the  Electrician,  Hepler 
and  Apprentice.  It  solves  all  Wiring  Problems,  and  contains  nothing  that  conflicts  with  the  rulin 
the  National  Board  of  Fire  Underwriters.  It  gives  just  the  information  essential  to  the  Successful 
inf  of  a Building.  Among  the  subjects  treated  are:  Locating  the  Meter.  Panel  Boards.  Switches.  Pluf 
Receptacles.  Brackets.  Ceiling  Fixtures.  The  Meter  Connections.  The  Feed  Wires.  The  Stem 


the  National  Board  of  Fire  Underwriters'  rules  relating  to  metallic  wiring  systems.  Various  switching 
arrangements  explained  and  diagrammed.  The  easiest  method  of  testing  the  Three  and  Four-way  cir- 
cuits explained.  The  grounding  of  all  metallic  wiring  systems  and  the  reason  for  doing  so  shown  and 
explained.  The  insulation  of  the  metal  parts  of  lamp  fixtures  and  the  reason  for  the  same  described 
and  illustrated.  126  pages.  Fully  illustrated.  Flexible  cloth.  Price 50  cents 

BYNAMO  BUILDING  FOR  AMATEURS,  OR  HOW  TO  CONSTRUCT  A FIFTY-WATT  DYNAMO. 

Br  Arthur  J.  Weed.  Member  of  N.  Y.  Electrical  Society. 

A practical  treatise  showing  in  detail  the  construction  of  a small  dynamo  or  motor,  the  entire  machine 
work  of  which  can  be  done  on  a small  foot  lathe.  Dimensioned  working  drawings  are  given  for  each 
piece  of  machine  work  and  each  operation  is  clearly  described.  This  machine,  when  used  as  a dynamo, 
has  an  output  of  fifty  watts;  when  used  as  a motor  it  will  drive  a small  dnll  press  or  lathe.  It  can 
be  used  to  drive  a sewing  machine  on  any  and  all  ordinary  work.  The  book  is  illustrated  with  more 
than  sixty  original  engravings  showing  the  actual  construction  of  the  different  parts.  Price,  paper,  60 
cents.  Cloth $1.00 

TELEPHONE  CONSTRUCTION,  INSTALLATION,  WIRING.  OPERATION  AND  MAINTENANCE. 

By  W.  H.  Radcliffe  and  H.  C.  Cushing. 

This  book  gives  the  principles  of  construction  and  operation  of  both  the  Bell  and  Independent  instru- 
ments: approved  methods  of  installing  and  wiring  them;  the  means  of  protecting  them  from  lightning 
and  abnormal  currents;  their  connection  together  for  operation  as  series  or  bridging  stations;  and  rule* 
for  their  inspection  and  maintenance.  Line  wiring  and  the  wiring  and  operation  of  special  telephone 
systems  are  also  treated. 

Intricate  mathematics  are  avoided,  and  all  apparatus,  circuits  and  systems  are  thoroughly  described. 
The  appendix  contains  definitions  of  units  ana  terms  used  in  the  text  Selected  wiring  tables,  which 

are  very  helpful,  are  also  included.  100  pages,  126  illustrations. 51-00 

Any  of  tlio  above  books  sent  postpaid  on  reeeftpt  of  price. 

MODERN  PUBLISHING  CO.,  231  Fulton  St.,  NEW  YORK 


A $1.00 


Safety  Razor 

FREE! 


This  RANDALL  SAFETY  RAZOR  which 
retail*  regularly  at  $1.00,  consists  of: — 

The  Randall  Razor  Frame  which  Is  made  of 
brass,  heavily  nickel-plated. 

Twelve  Blades  given  FREE  with  each  set, repre- 
sent the  highest  perfection  in  manufacturing,  being  made  of 
the  highest  tempered  steel,  skillfully  ground  and  honed  to 

the  keenest  edge. 

The  Case  is  almost  identical  to  those  supplied  with 
the  standard  safety  raron  sold  at  higher  prices.  It  is  of 
chase  leather,  with  a special  fastening  device  to  lock  it,  and 
is  lined  with  a rich  plush. 

This  Combination  has  created  what  is  to-day 
recognised  as  the  simplest,  most  useful  and  practical  safety 
razor  yet  devised  irrespective  of  price,  and  is  given  with  the 
IRON  CLAD  GUARANTEE  that  if  it  does  not  give 

satisfaction  in  every  respect  your  money  will  be  re- 
funded without  a word.  _nrr 

Thle  Razor  Given  Absolutely  FREE 
with  Two  Years’  Subscription  to 


WITH  TWO  YEARS'  SUBSCRIPTION  TO 
MODERN  ELECTRICS  AND  MACHANICS 

You  Save  100°/O 


RANDALL  SAFETY  RAZOR  aidl  ? blades,  $1.00 
MODERN  ELECTRICS  AND  MACHANICS 

two  yoirs 3.01 

Total  . 4.00 
Our  "GET  ACQUANTEO"  Offer,  both  for  2.00 

SAVING  $2.00 

MODERN  ELECTRICS  AND  MACHANICS 
The  brightest  and  Most  Interesting  Elec- 
trical and  Mechanical  Magazine  Published. 
With  New  Departments  on  topics  of  general 
interest.  Containing  148  to  196  pages  month- 
ly, written  in  a popular  style  to  interest  and 
to  be  understood  by  everybody. 

The  Magazine  to  Read  if  you  want  to  keep  up  to 
date  on  Wireless  and  progress  in  electricity  and  me- 
chanics. ACCEPT  NOW  this  unusual  offer  and  mail 
Coupon  TO-DAY.  Add  16c.  for  mailing  and  packing 

razor.  

: MODERN  PUB.  CO..  231  Fulton  St..  New  York, 

Enclosed  find  $2.10  (cash.  atampe  or  M.  O.), 
15c  i for  which  send  me  prepaid  one  Standard  Randall 

r : Safety  Razor  on  terms  described  In  thla  adver- 

P®**  Lopy  tlaecuent  and  Modern  Electrics  & Mechanic*  for 

$1.50  I two  years  10  1118  *ddr08S  tem- 
per Year 


MODERN  ELECTRICS  AND  MACHANICS 


City  and  State 

Note— For  N.  T.  Cilj  or  Canada  add  76c;  Foielfn.  $1.25 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics." 


Digitized  by 


Google 


“That  coupon 
gave  me  my  start  ” 


Your  Opportunity  Coupon 

Mark  the  position  you  want 
and  mail  the  coupon  now 


. . ..Klwtrirtl  Fn 

rineer 

.. . . I.anyer 

....  Kl*c.  I.ichi  K Pimfr  Supt. 

....  Hoakkeepcr 

...  I.lcctrieal  W 

remnn 

....  st enoirrnphr  r 

. . . .Tele  phone  K 

xpcrt 

Prlvnle  Secretary 

....  A rchltect 

Kuildinr  Contractor 

. . . . Coat  Aeeonntant 

Architeetnrn 

CertTd  Public  Acc*nt 

raft  •.man 

....  Auditor 

nrinecr 

Itnaine**  Manaper 

. . . .Cone ret*  Knflnwr 

. . . .Flr*>  In*  Inspector 

. . . .Civil  Enfinfr 

r 

Klrc  ln«.  Adjuster 

Surveyor 

....  Kir*  In*.  Kxpcrt 

. . . . M rfhanifiil  I- 

nrinecr 

. ...Mnvinr  Pictnr*  Op’r 

....  Mechanical  1 

milkman 

Sanitary  Fnrlnerr 

prr 

. . . .Irrigat  ion  I nrinecr 

....  Municipal  1 i 

rineer 

Trilil*  Itov. 

I'.nirinc  1 

neinccr 

Caller*  Preparatory 

. . . .<Ja«  Tractor 

Rnrlncer 

Auto.  Mechanician 

“It’s  only  a little  while  ago  that  I was  just  where  you 
are  now.  My  work  was  unpleasant;  my  pay  was  small. 
I had  my  mother  to  take  care  of,  and  it  was  tough  sled- 
ding trying  to  make  ends  meet.  I hadn’t  had  much 
schooling.  I didn’t  know  enough  to  fill  any  better  job 

than  the  one  I had. 

“One  day  I saw  an  advertisement  of  the 
American  School.  It  told  how  other  men  got 
better  positions  and  bigger  salaries  by  taking  their 
courses.  I didn’t  see  how  a correspondence  school 
could  benefit  me,  but  as  long  as  it  didn’t  cost  any- 
r . thing  to  mark  the  coupon  I thought  it  was  worth 
1 investigating  at  least.  I marked  the  coupon  and 
nun,  * sent  it  in  on  the  next  mail. 

biif Arm  | “That  was  two  years  ago,  and  now  I'm  drawing  more 

.^pertor  8 money  every  week  than  I used  to  get  in  a month.  " 

If  you  want  a better  job , if  you  want  more  congenial 
• nr.  op*r  ■ work,  if  you  want  a salary  that  will  put  you  in  the  class  where 
Fnrh.«or  | you  belong  — 

cparamry  | SIGN  AND  MAIL  THE  COUPON  NOW 

~\  American  School 

* of  Correspondence.  Chicago.  U.SA. 


This  school  has  no  connection  with  any  other  school  using  the  name  44 American 99 


When  writing,  please  mention  "Modern  Electrics  and  Mechanics." 
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No.  4 M.  Transmitting 
Tuning  Coil $5.10 


No.  Wireless  Tele- 

graph Key,  Legless.  ...$  1.05 


No.  46.».  High  Efficiency 

Spark  Gap $5.00 


No.  462.  Wireless  Spark 
Coil,  1 in $5.40 


No.  490.  Transmitting  Outfit $114.00 


No.  439.  Adjustable  Primary  Con- 
denser . $5.00 

Send  for  Our  New 
Manual  of  Wireless 
Telegraphy  Cl 

It  contains  104  pages  and  tells  how  to 
erect  and  maintain  wireless  telegraph 
stations.  Shows  a number  of  diagrams. 
Has  the  Morse  and  Continental  Tele- 
graph Codes.  Illustrates  the  best  in- 
struments to  use;  tells  what  they  are 
for  and  how  to  use  them.  Do  not  wait 
until  some  other  time,  but  sit  down  now 
and  send  your  name  and  address,  and 
get  one.  It  costs  you  nothing. 

Send  for  Our  New 
Catalog  C26 

It  is  pocket  size,  contains  212  pages, 
with  over  1,000  illustrations,  and  de- 
scribes in  plain,  clear  language  all  about 
Bells,  Push  Buttons,  Batteries.  Tele- 
phone and  Telegraph  Material.  Electric 
Toys,  Burglar  and  Fire  Alarm  Con- 
trivances. Electric  Call  Bells,  Electric 
Alarm  Clocks.  Medical  Batteries.  Motor 
Boat  Horns,  Electrically  Heated  Appa- 
ratus. Battery  Connectors,  Switches, 
Battery  Gauges.  Wireless  Telegraph 
Instruments,  Ignition  Supplies,  etc. 

It  Means  Money  Saved  to  You 

ta  km  nr  Nanai  iN  nr  Catalag  win  yw  wait  ta  kay 


I.  Ob 


No.  416.  Antenna  Switch.$14.00 


No.  458.  .Receiving  Set..$7.SO 


No.  4lo.  Fixed  Receiving 
Condensers $0.75 


Two  Books  Every  Wireless  Operator  Should  Have 

AMATEURS*  WIRELESS  HANDY  BOOK Price  $0.25 

LESSONS  IN  WIRELESS  TELEGRAPHY Price  0.25 


Manhattan  Electrical  Supply  Co. 

NEW  YORK  CHICAGO  ST.  LOUIS  SAN  FRANCISCO 

17  Park  Place  114S.  5th  Ave.  1106  Pine  St  604  Mission  St. 

FACTOaiSS JKRSST  CITY,  CINCINNATI,  RAVENNA,  OHIO 
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3 C Johnson 

WOOD 


Johnson’s 

Wood  Dye 

In  17  shades— for  the  artis- 
tic coloring  of  wood  — 
soft  and  hard. 

Johnson’s 

Prepared  W ax 

A complete  finish  and 
polish  for  all  wood — 
floors,  woodwork 
and  furniture. 

Use  the 
coupon  for 
trial  packages 
and  FREE 
Instruction 
Book, 


“THE  PROPER 
TREATMENT 
FOR  FLOORS. 
WOODWORK 
AND 

FURNITURE” 


S.  C.  Johnson 
& Son 

“ The  Wood  Finishing 
Authorities ** 

Racine,  Wisconsin 


PRESENT  THIS  COUPON  TO  YOUR  DEALER  IN  FAINTS 


45c— Value  FREE— 45c 

To  Paint,  Hardware  or  Druflr  Dealeri 
Furnish  the  bearer,  free  of  all  expense,  with 

1 — 23c  Instruction  Hook 
I — I llottle  John  non**  Wood  Dye 
]_10c  (nil  of  .foil iinoii*m  l*rc|»»»rc«|  Wax 
S.  (’.  .loliiiMon  A Son,  Racine,  \VI». 

(Must  he  presented  by  an  adult).  MK&M2 
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THE  ELECTRICAL  AN°  MECHANICAL  MAGAZINE 
FOR  EVERYBOD^Google 


INCORPORATING 

MODERN  ELECTRICS^ 
ELECTRICI A ^MECHANIC 


When  You  Have  Things  to  Fasten 
to  Brick,  Stone  or  Concrete- 


TRAOE  MARK  KEG  U S.  TAT  Off 


The  Perfect  Fastener 

The  illustrations  on  either  side  of  this  an- 
nouncement show  ordinary  Bolts  and 
Screws  fitted  into  U.  S.  EXPANSION 
SHIELDS.  The  center  cuts  at  top  and 
bottom  show  U.  S.  Shields  as  they  are  in- 
serted in  Walls  of  Brick,  Stone,  Concrete 
or  Other  Masonry.  When  the  bolt  or 
screw  is  turned  into  the  Shield  a positive 
inside  lateral  expansion  occurs  and  the 
fastening  is  there  to  stay. 

U.S.  Expaisitn  Shields  an  Adjastabte! 

The  Wedge-Nut  principle  characterizes  all 
U.  S.  Expansion  Shields  which  permit  of 
the  Expansion  being  increased  and  fasten- 
ings “taken  up”  or  retightened  after  heavy 
vibration  or  excessive  strain  may  have 
worked  them  loose.  This  is  not  poSsible 
with  other  and  NpN- ADJUSTABLE 
types  of  Expansion  Shields. 

Male  in  All  Sizis— To  Moot  All  leqiifenoits 

U.  S.  EXPANSION  SHIELDS  are  made 
in  a wide  range  of  styles  and  sizes  to 
meet  the  varying  requirements  of  all  those 
having  fastenings  or  attachments  to  make 
to  Brick,  Stone,  Concrete  or  Masonry. 

Till  Os  Your  loasiriMots— Wo'll  Sort  Staphs 

U.  S.  Expansion  Bolt  Co. 

Hudson  Tormina!  Bids.,  NEW  YORK 
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Like  Hearing 

the  Greatest 
Speeches  Ever  Made 

without  stirring  from  your  chair 

The  brightest  thoughts  of  the  world’s 

most  famous  orators — the  wittiest  sayings  of  the  wittiest  men  of  the  Nineteenth 
Century — epoch-making  speeches  that  moved  not  only  audiences  but  Nations.  They 
are  all  here  just  as  they  were  delivered  by  these  distinguished  speakers,  and 
gathered  in  such  form  as  to  instruct  and  entertain  you  where  and  when  you  will. 


300 

After-Dinner  Speeches 
by  Joseph  H-  CfcosU.  Ben- 
jamin Disraeli.  James  O. 
Blaine,  Wm,  M-  Krafts.  John 
Hay.  Oflrer  Wendell  Holmes, 
Sir  Henry  I nr  In*.  Cheuncey 
M.  Depew.  Henry  Ward 
Berber.  Mark  Twain.  Henry 
W.  Grady,  Joseph  Jefferson. 
RobC  G.  Ingeraoll.  8«th  Low. 
Albert  J.  Beveridge.  Wood- 
row  Wilson,  etc. 

ISO  Grt&t  Addr.  stes 

by  Lyman  Abbot,  Charles 
Dudley  Warner.  William  Cul- 
len Bryant.  Rufus  Cboal*. 
Theodore  Roosevelt,  Arthur 
J.  Balfour.  Jonathan  P.  I sil- 
ver. Edward  Eggleston.  Wil- 
liam EL  Gladstone,  Charles 
Francis  Adams.  John  L. 
Spaulding.  Joseph  Chamber- 
mn  Grow  Cleveland. 
Fisher  Ames.  Lawrence  Bar- 
rett. Henry  Drummond.  Ham- 
ilton Wright  Mabie.  William 
Jennings  Bryan,  etc. 

60  Classic 

end  Popular  Lectures 

by  Charles  A.  Dana.  Robt.  J. 
Burdette,  Russell  H.  ConweU. 
Cannon  Farrar,  John  B. 
Gough.  Andrew  Lang.  Wso- 
ddl  Phillips.  Josh  Billings, 
John  Tindall.  Geo.  William 
Curtis.  Artemus  Ward.  Paul 
DuCbalHu.  John  B.  Gordon. 
Newell  Dwight  HIllls.  John 
Harley,  John  Buskin,  Henry 
y Stanley.  Wu  Ting  Fang, 
etc. 

2,000  Short  Stories 
end  Anecdotes 

\a  Mark  Twain.  Chauneey  M. 
Dv new.  Horace  Ponter,  Champ 
Clark;  Joseph  H.  Choate, 
John  VL  Allen,  etc. 


Modern  Eloquence 

Consists  of  Ten  Beautiful,  Richly  Bound  Volumes,  elaborately  indexed, 
beautifully  illustrated  with  over  80  photogravures  on  Japanese  vellum; 
paper,  press-work  and  bindings  of  very  highest  quality.  Having  recently 
purchased  the  plates  of  this  work,  and  with  them  a limited  number  of  sets, 
we  are  able  to  offer  you 

A Wonderful  Bargain 

Send  us  the  attached  coupon  at  once , and  wc  will  tell  you  how  to  get  the  Library  on  Eaay 
Monthly  Paymenta,  ana  with  our  terms  we  will  also  mail  you  Henry  W.  Grady’s  Great 
Lecture— “The  Race  Problem”  -FREE.  Rep  inted  from  the  work  itself.  Champ  Clark  says— 
“The  moat  famoua  after-dinner  speech  within  memory  of  any  living  man.”  Sending 
the  coupon  place*  you  under  no 
obligation  to  buy.  If  you  are  in- 
terested. tear  It  off  and  tend  it 
NOW.  Don't  wait.  The  offer  is 
limited. 

At*  YOU  ever  asked  to  re- 
spond to  a Toast,  to  Write  an 
Addreaa  or^Make  a Speech? 

If  so  you  will  And  those  vol- 
ume* the  greatest  help  Imagin- 
able. because  they  count  In  nearly 
every  variety  of  good  pattern  toi 
Uit  various  classes  of  oratory. 

And  many  an  Inexperienced  ban. 
quet  chairman,  toastmaster  or 
honored  gueet.  casting  hopelessly 
about  him  for  a good  Btory  or 
appropriate  remarks,  has  found 
here  Just  the  Inspiration  needed. 

This  Great  Work  is  Sole 

Occupant  of  a New  Field 

It  has  neither  predecessor  nor  . . MAIL  THIS  COUPON  FOR  FREE  LEG  TURF.  . . 

competitor.  The  most  brilliant  » 
men  of  the  world  endorse  It  un-  1 M.E.&M. 
qualified ly.  To  read  It  Is  a lib-  \ GEO.  L.  SHUMAN  A CO. 
eral  education— a treasure  trove  . Dept.  50,  Ohio  Building.  Chicago 

^f^Uon  In  no  j wn(1  „„  (rw  „ld  ,u„  deletion  of 

fan  £ be m„*l  • Mod*™  Eloouwc.  wl.h  *ped.l  price.  »nd  torn*, 
by  the  word*  cather*v1  here — 

words  which  have  brought  men  to  , uame  

tears  or  laughter,  to  pity  or  , 
scorn,  to  Indignation  or  repent-  ■ 

ance.  Each  address  Is  a sep-  j Address 

arete  gem  and  from  the  stand- 
point  of  inspiration  alone  is 

priori* 
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Be  an  Electrical  Engineer! 

Earn  $150.00  to  $250.00  a Month 


WRITE  TODAY!  NO  EXPERIENCE  NECESSARY  to  enter  this 
wonderfully  fascinating,  high  salaried  work.  You  should  earn  BIG  MONEY 
IMMEDIATELY— on  completing  our  Electrical  Courses. 

The  great  engineering  companies  of  the  country  are  ALWAYS  search- 
ing for  PRACTICAL,  TRAINED  ELECTRICAL  ENGINEERS.  Excellent 
positions  open  all  the  time.  We  teach  you  to  be  an  expert  electrical  engineer 
in  a short  time  AT  SMALL  EXPENSE. 

Electricity  Offers  Great  Opportunities 

There  is  no  limit  to  the  field  of  Electricity-  you  men  who  take  up  this  work  now  will 
discover  uses  for  this  great  force  now  unheard  of. 

Besides  the  high  salaries  paid  to  electrical  engineers— the  big  money  you  can  make  by 
starting  an  electrical  business  of  your  own— great  fortunes  are  to  be  made  through  electrical 
inventions  in  the  future. 

The  American  School  will  train  you  to  be  an  electrical  worker  or  an  expert— the 
courses  are  complete  and  practical.  You  can  start  right  in  now  and  prepare  yourself  for  a 
better  position  and  more  pay. 

You  Can  Earn  While  Learning 

No  need  to  give  up  your  present  occupation.  Just  devote  your  spare 
time  during  the  day  or  evening  to  this  interesting  work.  It  is  no  task  to 
learn  Electricity.  As  you  read  through  the  pages  of  our  courses,  you  will 
find  yourself  simply  ‘‘wrapped  up’' 

.-rs^Tj  in  the  work.  And  you  can  draw 

Bulletin  of  the  ‘ J^r  present  salary  while  you 

American  school  learn  — by  means  of  this  home 

o^CorrcrronJence  gtudy  course> 

o^.. ......  The  only  expense  will  be  the  nom- 

®inal  charge  for  our  complete  tuition. 

Pay  as  You  Wish  i Don’t  hold 
! back  because  of  the  money.  We  will 

sa~!2f=sr!r  arrange  for  you  to  pay  as  best  suits 
— j your  needs. 

^ This  Book  contains  Valuable  Information — it's  Free 

Our  School  Bulletin  gives  complete  information  concerning  our  courses 
and  explains  how  YOU  can  become  an  expert  Electrical  Engineer: 


Mail  this  Free  “Success"  Coupon  V 

- No  obligations,  so  mail  at  once.  Your  name  and  address 
on  this  coupon  brings  to  you  our  School  bulletin  (catalogue) 
and  complete  information.  Decide  now  to  take  this  great 
step  toward  Success.  Don’t  be  a drudge  all  your  life. 
Be  one  of  the  men  “higher  up”  the  man  who  is  paid  for 
what  he  KNOWS,  not  for  the  hard  work  he  actually  does. 
No  obligations  in  sending  the  coupon— so  mail  today — 
immediately. 
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Born  in  a one-room  log  cabin  on  the  Kentucky  frontier,  Abraham  Lincoln  had 
very  little  chance  to  acquire  an  education.  But  he  was  determined  to  succeed. 
“Some  day,”  he  said,  “my  chance  will  come.”  So  he  studied  and  got  ready. 
And  his  chance  DID  come. 

Your  chance  will  come.  Some  day  you’ll  be  considered  for  promotion  or  for  a 
good  job  in  some  other  line  of  work.  If  you  are  ready,  you’ll  go  up — there 
will  be  no  limit  to  your  chances  to  advance — if  you  are  ready  to  meet  them. 


X 

X 


And  you  CAN  get  ready.  No  matter  if 
do  have  to  work  long  hours.  If  you 
really  want  a better  job,  the  International 
Correspondence  Schools  can  train  you 
for  it  right  in  your  own  home  during  your 
spare  time. 


your  schooling  was  limited — if  you 


l International  Correspondence  Schools  ; 

♦ Box  992-T.  Scranton.  Pa.  ♦ 

* Please  explain,  without  further  obligation  on  my  part,  bow  I ^ 

• can  qualify  for  the  position  before  which  I have  marked  X. 


Every  month  more  than  400  I.C.S.  Students 
voluntarily  report  promotions  or  salary  increases 
that  have  come  as  a direct  result  of  the  help  of 
the  I.C.S.  What  the  I.C.S.  have  done  for  these 
men  they  can  do  for  YOU  right  in  your  own 
home  during  your  spare  time. 

Just  mark  on  the  attached  coupon  the  posi- 
tion or  occupation  you  most  like  and  mail  the 
coupon  to  the  I.C.S.  This  won’t  obligate  you 
in  the  least — but  it  will  bring  you  the  facts  about 
this  exceptional  opportunity  that  may  change  the 
course  of  your  entire  life. 

Mark  the  coupon  NOW 
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The  Divining  Rod  Problem  and  Its  Solution 

The  Recent  Experiments  Conducted  in  Europe  Have  Largely 
Contributed  Towards  Its  Solution 


By  Dr.  Alfred  Gradenwitz 


THE  representatives  of  official  sci- 
ence have  long  been  inclined  to 
exhibit  in  regard  to  any  phenomena  dis- 
agreeing with  their  own  system,  the  same 
intolerance  as  was  shown  by  the  oppon- 
ents of  scientific  investigation  in  centur- 
ies gone  by ; 

anything  not  — rq-  - — 

immedi- 
ately ac-  [ a. 
countable  by 
purely  phys-  tib  .AM 

ico  - chemical 
effects  being 
only  too  of- 
ten discarded 
as  unreal.  [ 

There  has, 
however, 
been  off  late 
a tendency  to 
be  more  cau- 
tious in  this 
connec- 
tion, re-  TESTING  THE  MAGNETIC  CH 

cent  scien-  *od  by  means  0 

tific  work  go- 
ing to  show  that  the  realm  of  phenom- 
ena directly  or  indirectly  accessible  to 
our  senses  far  exceed  the  present  scope 
of  physics  and  chemistry,  and  in  place  of 
the  negative  standpoint  of  former  times, 
unprejudiced  interest  in  all  classes  of 
phenomena  is  becoming  more  prevalent. 


TESTING  THE  MAGNETIC  CHARACTERISTICS  OF  A DIVINING 
ROD  BY  MEANS  OF  A COIL  OF  WIRE 


A striking  instance  of  the  above  is  af- 
forded by  the  divining  rod  problem: 
After  being,  until  a few  years  ago,  the 
object  of  universal  derision,  the  mysteri- 
ous rod  of  water  seekers  claims  more 
and  more  the  attention  of  scientific  men, 

and  the  con- 
gress recently 
held  at  Halle, 
as  well  as  the 
public  dem- 
onstra- 
tions made 
_ a short 
time  ago  in 
France,  are 
sufficient  evi- 
dence of  the 

M jjjr-  — ance  now  at" 
iTJMrV  B tached  to  the 

problem 
from  a scien- 
tific and  prac- 

RACTERISTICS  OF  A DIVINING  tical  point  of 


For  the 

same  reason,  the  experiments  recently 
made  by  a Swiss  engineer,  Mr.  E.  K. 
Muller,  of  Zurich,  would  seem  to  de- 
serve of  more  than  passing  interest. 
While  not  yet  solving  completely  the 
problem,  they  unmistakably  point  to  the 
direction  where  its  solution  is  to  be 
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sought  and  bear  out  the  hypothesis  so 
often  suggested  that  magnetic  and  elec- 
trical effects  are  mainly  concerned;  ef- 
fects, it  is  true,  which  only  those  gifted 
with  a peculiar  susceptibility  are  able  to 
respond  to. 


EXPERIMENTING  WITH  A BRASS  PENDULUM 
AND  CHARGED  COPPER  PLATE 


Mr.  Jaggi-Perrard,  architect  of  the 
Bernese  Building  Department,  placed 
himself  at  the  experimenter’s  disposal, 
and,  in  the  first  place,  made  the  follow- 
ing experiment : A brass  pendulum  sus- 
pended by  a string  and  held  over  a cop- 
per plate  connected  to  a Daniell  cell,  was 
found  either  to  be  set  vibrating  or  to  be 
arrested,  according  to  the  negative  or 
positive  charge  of  the  plate.  Similar 
phenomena  were  observed  with  the  di- 
vining rod,  this  being  either  thrown  up- 
wards or  drawn  downwards,  according  to 
the  charge  of  the  copper  plate. 

Jaggi  then  performed  an  experiment 
on  two  5-franc  pieces,  which — singly  or 
placed  above  one  another — would  repel 
his  whalebone  divining  rod  and  set  a 
pendulum  (or  watch  and  chain)  vibrat- 
ing. When  the  two  silver  coins  were 
kept  asunder  by  means  of  two  matches, 
thus  forming  an  electric  condenser,  the 
rod  and  pendulum  failed  to  work, 
though  a thin  thread  laid  on  top  of  the 
coins  would  counteract  the  condenser  ef- 
fect, restoring  the  above  phenomena. 

The  following  experiments  on  surface 
and  edge  effects  were  likewise  interest- 
ing : Jaggi  offered  to  ascertain  by  means 
of  the  divining  rod  from  another  room 


the  height  of  a paper  sheet  invisible  to 
himself.  After  bending  one  corner  of  a 
big  paper  sheet,  he  ordered  a third  per- 
son to  keep  it  in  the  adjoining  room  at 
various  levels  above  the  floor,  and  was 
able  to  ascertain  these  levels  to  approxi- 
mately an  inch.  As  long  as  the  rod  was 
above  the  paper  sheet,  it  would  in  fact 
be  turned  upwards,  whereas  below  the 
paper,  a downward  deflection  occurred. 
Jaggi,  by  the  way,  shows  a similar  sen- 
sitiveness in  regard  to  flowers  of  vari- 
ous colors:  When  focussing  his  atten- 
tion on  a given  color,  he  was  able  from 
the  adjoining  room  to  ascertain  the  level 
of  the  flowers  of  the  same  color  to  with- 
in half  an  inch  of  the  correct  height. 

Another  experiment  consisted  of  deter- 
mining by  means  of  the  divining  rod  or 
pendulum  the  position  of  magnet  poles. 
When  experimenting  on  a soft  iron  bar 
in  place  of  a magnet,  he,  very  much  to 
his  surprise,  noted  no  pole  effects  at  the 
ends  and  only  reported  a deflection  of 
the  divining  rod  in  the  middle  of  the  bar 
— where  he  least  expected  it. 

In  order  to  further  test  Jaggi’s  sensi- 
tiveness to  opposite  electric  charges,  the 
experimenter  placed  before  him  a set 
of  small  glasses  constituting  a galvanic 


DETERMINING  THE  PRESENCE  OF  BATTERY 
CURRENT  IN  COPPER  CONDUCTORS 


battery.  Though  Jaggi  did  not  know 
that  the  glasses  belonged  to  a battery, 
the  divining  rod,  on  passing  over  them, 
would  move  up  and  down  alternately. 
Another  experiment  was  made  by  ar- 
ranging the  cell  terminals  out  of  view 
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of  the  battery  itself  and  connecting  them 
with  the  zinc  and  copper  poles  more  or 
less  at  random,  so  that  no  regular  al- 
ternations of  positive  and  negative  ter- 
minals were  obtained.  The  divining  rod 
nevertheless  operated  in  exactly  the  same 
manner  as  before. 

Jaggi  then  undertook  to  ascertain  at 
which  point  of  a paper  sheet  a silver 
coin  had  been  placed  in  his  absence : He 
even  offered  to  find  out  any  curve  de- 
scribed in  moving  the  coin  over  the  pa- 
per. This  experiment  likewise  was  a 
perfect  success,  Jaggi  determining  with 
his  divining  rod  both  the  original  posi- 
tion of  the  silver  coin  and  the  curve  in 
which  it  had  moved  over  the  paper  sheet. 
This  striking  phenomenon  is  accounted 
for  by  the  friction  exerted  in  moving  the 
coin  and  the  elgc- 


of  excitement— or  that  of  especially  sus- 
ceptible persons — to  be  much  more  sen- 
sitive and  to  possess  far  greater  facul- 
ties than  had  hitherto  been  assumed. 

Moreover,  the  way  chosen  by  Muller 
is  bound  to  lead  to  the  definite  solution 
of  the  divining  rod  problem. 

WIRELESS  OPERATORS 

We  are  informed  by  Mr.  W.  D.  Ter- 
rell, Radio  Inspector,  Custom  House, 
New  York  City,  that  he  receives  many 
requests  for  wireless  operators,  and  for 
this  reason  he  is  desirous  of  securing  a 
list  of  men  who  are  in  a pqsition  to  op- 
erate a radio  station — men  who  are  not 
employed  as  wireless  operators  at 
present. 

Applicants  should  either  hold  a 
first  or  second 


trie  charges  thus 
produced  on  its 
way. 

In  order  finally 
to  ascertain  wheth- 
er the  subject  re- 
sponded to  any 
kind  of  magnetic 
effects,  regardless 
of  the  presence  or 
otherwise  of  iron 
and  steel,  Muller 
used  a coil  of  cop- 
per wire,  generat- 
ing in  its  neighbor- 
hood a magnetic 
field.  Pulsating  di- 
rect current  of  5 
amperes  being  ap- 
plied to  this  coil, 
the  divining  rod 
held  in  front  of  the 


DETERMINING  THE  EXACT  SPOT  PREVIOUSLY 
OCCUPIED  BY  A SILVER  COIN 


left-hand 


the  coil  was  thrown  down  violently,  this 
effect,  at  160  centimeters  distance  show- 
ing no  apparent  reduction  in  intensity. 
Peculiar  phenomena  were  also  noted  on 
closing  and  opening  the  current:  As 

soon  as  the  current  was  completed,  the 
divining  rod  would  be  thrown  downward 
most  violently,  this  motion  being  coun- 
teracted quite  as  promptly  on  breaking 
the  current — without  Jaggi’s  knowing  it. 
Similar,  though  more  complicated  phe- 
nomena were  noted  at  the  opposite  end 
of  the  coil,  and  after  inserting  an  iron 
core,  the  same  effects  were  found  to 
take  place  with  increased  intensity. 

The  above  experiments  strikingly  show 
the  nervous  system  in  certain  conditions 


grade  commercial 
license,  or  be  ca- 
pable of  passing 
the  examina- 
tions to  secure 
either  of  these  li- 
censes. In  their  ap- 
plication, all  par- 
ticulars should  be 
stated  regarding 
past  experience, 
whether  the  opera- 
t o r possesses  a 
fi  r s t or  second 
grade  license  or 
can  pass  a test  for 
either  of  these 
licenses,  as  well  as 
ct  spot  previously  the  minimum  sal- 

silver  coin  ary  that  will  be 

considered. 
All  correspondence  should  be  addressed 
to  the  radio  inspector  at  the  above  men- 
tioned address 

There  are  somewhat  more  than  500 
recognized  tree  species  in  the  United 
States,  of  which  about  100  are  commer- 
cially important  for  timber.  Of  the  500 
recognized  species,  300  are  represented 
in  the  government’s  newly  acquired  Ap- 
palachian forests.  All  American  spe- 
cies, except  a very  few  subtropical  ones 
on  the  Florida  Keys  and  in  extreme 
southern  Texas,  are  to  be  found  in  one 
or  another  of  the  national  forests, 

A friend  in  need  is  a good  friend  in- 
deed— but  we  usually  avoid  him  then. 
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Recent  Work  of  the  Radio  Service. 


THE  Radio  Service  of  the  Depart- 
ment of  Commerce  and  Labor, 
the  duties  of  which  are  to  inspect  radio 
stations  and  enforce  the  laws  of  the 
United  States  pertaining  to  radio  com- 
munication, has  been  doing  some  very 
excellent  work  since  its  existence  of 
barely  one  year. 

One  of  the  duties  of  the  radio  inspec- 
tors at  the  port  of  New  York  is  to  in- 
spect the  various  vessels  equipped  with 
radio  apparatus  and  pass  upon  the  wire- 
less apparatus  which  is  found  to  be  in 
good  working  order  and  in  accordance 
with  the  regulations.  Although  in  prac- 
tically every  instance  the  main  wireless 
apparatus  of  vessels  is  found  to  be  in  ex- 
cellent working  order,  it  often  happens 
that  the  auxiliary  set  has  been  used  for 
many  years  and  is  very  inefficient.  How- 
ever, these  sets  are  usually  able  to  pass 
the  Government  regulations  and  are 
therefore  not  replaced  by  up-to-date  in- 
struments. 

A recent  example  of  the  vigilance  ex- 
ercised by  radio  inspectors  in  passing 
upon  wireless  sets  is  presented  by  the 
examination  of  the  steamer  Cedric  of  the 
White  Star  Line.  The  radio  station  of 
this  steamer  was  examined  on  January 
29th  and  fault  found  with  the  auxiliary 
transmitting  set.  A lead  of  this  set  was 
discovered  to  be  disconnected  and  after 
that  matter  was  adjusted,  further  trouble 
developed  from  leakage  of  current  over 
the  surface  of  the  roof  insulator.  The 
apparatus  failed  entirely  to  transmit.  Al- 
though the  radio  inspector  went  on  board 
the  Cedric  at  11:45  and  the  vessel  was 
due  to  sail  at  12  o’clock  noon,  he  in- 
formed the  captain  that  the  ship  could 
not  sail  with  the  auxiliary  set  in  this  con- 
dition. The  radio  inspector  offered  to 
stay  on  board  the  vessel  and  be  taken  off 
by  a tug  when  the  vessel  was  off  Staten 
Island.  The  vessel  then  left  her  dock. 
After  a new  roof  insulator  had  arrived 
and  was  installed,  the  set  again  failed  to 
operate.  It  was  then  thought  by  the  ra- 
dio inspector  that  probably  the  entire 
aerial  would  have  to  be  taken  down  and 
be  re-insulated.  An  officer  was  sent 
ashore  with  instructions  to  get  repair 
men  and  new  insulators  from  the  Mar- 
coni Company.  After  continuous  adjust- 
ment the  operator  finally  succeeded  in 


obtaining  a spark  from  the  auxiliary  set 
at  1.30  P.  M.  and  the  radio  inspector 
found  that  messages  could  be  sent  and 
that  a radiation  of  1.3  amperes  was  ob- 
tained in  the  antennae.  At  2.30  P.  M. 
the  tug  came  back  to  the  vessel  with  the 
Marconi  inspector  bringing  a full  set  of 
antennae  insulators  which  were  left  on 
board. 

By  this  time,  a heavy  fog  came  up 
over  the  bay  and  held  the  vessel  24  hours 
before  it  could  sail.  This  delay  would 
have  been  avoided  had  the  auxiliary  set 
been  in  good  working  order. 

Aside  from  the  rigid  inspection  of 
radio  apparatus,  there  is  a law  stating 
that  two  operators  shobld  be  carried  on 
all  steamers.  This  law  was  a very  wise 
and  necessary  one,  since  under  the  old 
arrangement  the  single  wireless  operator 
was  on  duty  during  the  day-time  and  re- 
tired at  night.  This  meant  that  calls  of 
distress  at  night  time — when  most  acci- 
dents occur — were  not  likely  to  be  heard. 
Under  the  present  regulations,  two  op- 
erators are  carried,  so  that  one  or  the 
other  is  on  duty  during  every  hour  of  the 
twenty-four. 

The  effectiveness  of  this  requirement 
is  shown  in  the  recent  Volturno  disaster 
which  occurred  at  night.  When  the  sig- 
nals of  distress  were  sent  out  from  the 
Volturno , all  of  the  vessels  within  the 
range  heard  these  signals  and  responded. 
Under  the  old  arrangement  of  carrying 
single  operators,  the  chances  are  that, 
probably  none  of  the  vessels  would  have 
heard  the  calls  of  distress,  since  all  of 
the  operators  would  have  been  asleep  at 
that  time. 

Much  praise  is  due  Mr.  Marriott,  one 
of  the  radio  inspectors  at  the  port  of 
New  York,  for  the  rigid  inspection  of 
radio  apparatus  on  board  steamers  enter- 
ing this  port.  The  Washington  authori- 
ties and  the  radio  service  as  a whole  are 
certainly  entitled  to  great  appreciation 
for  what  they  have  accomplished  during 
the  short  time  the  radio  service  has  been 
in  effect. 


More  than  120,000,000  board  feet  of 
timber  was  given  away  free  by  the  gov- 
ernment last  year  to  settlers  and  miners 
living  in  or  near  the  national  forests  . 
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The  Edison  Effect  in  Wireless  Telegraphy 

Describing  a Series  of  Experiments  in  Connection  With  the 
Adoption  of  this  Phenomenon  to  the  Reception  of  Signals 


By  Ellery  W.  Stone 


Illustrations  from  drawings  made  by  the  author. 


WHEN  a lamp  filament  is  heated  to 
incandescence,  as  in  the  ordinary 
electric  lamp,  the  filament  radiates  elec- 
trons. A proof  of  this  is  as  follows: 
Take  a common  carbon  filament  lamp, 


unseal  it,  and  interpose  within  it  a metal 
plate  1 cm.  square.  Reseal  and  exhaust 
the  lamp.  Connect  this  plate  or  isolated 
electrode  to  one  side  of  a galvanometer, 
and  connect  the  other  side  of  the  galvan- 
ometer to  the  negative  wire  of  the  d.  c. 
mains  supplying  the  current  for  the  fila- 
ment. 

When  current  is  sent  through  the  fila- 
ment, no  effect  on  the  galvanometer  is 
noted.  If,  however,  the  galvanometer  is 
changed  from  the  negative  to  the  posi- 
tive terminal  of  the  lamp  filament,  a large 
deflection  of  the  galvanometer  is  ob- 
served. This  indicates  a difference  in 
potential  between  the  positive  terminal 
of  the  lamp,  and  the  sealed-in  electrode. 


Since  there  is  a difference  in  potential, 
the  electrode  must  have  received  a 
charge  opposite  in  sign  to  that  of  the 
positive  terminal  of  the  filament,  and 
hence  a negative  charge.  This  is,  of 
course,  adequate  proof  that  electrons  or 
negative  ions  are  given  off  from  the  fila- 
ment when  heated  to  a stage  of  incan- 
descence. 

The  flow  of  negative  ions  across  the 
vacuous  space  between  the  filament  and 
the  electrode  corresponds  to  the  flow  of 
ions  across  an  electrolyte,  from  cathode 
to  anode,  and  just  as  these  moving  ions 
constitute  the  means  of  conduction  of 
the  electric  current  in  an  electrolyte,  so 


may  the  radiation  of  electrons  in  a gas 
be  similarly  utilized. 

From  the  fact  that  negative  ions  are 
given  off  from  the  filament  to  the  sealed- 
in  electrode,  it  is  obvious  that  a rectify- 
ing characteristic  must  be  one  of  the  ac- 
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companiments  of  this  phenomenon.  A 
flow  of  negative  ions  from  the  filament 
to  the  plate  is  equivalent  to  a flow  of 
positive  ions  from  the  plate  to  the  fila- 
ment. Hence,  it  is  seen  that  we  can 


pass  a much  greater  current  from  the 
plate  to  the  filament,  with  the  current  of 
positive  ions,  than  from  the  filament  to 
the  plate,  against  the  flow  of  positive 
ions. 

It  is  this  property  of  the  unilateral 
conductivity  of  such  a lamp  as  previous- 
ly described  that  has  caused  the  adop- 
tion of  the  Edison  effect  to  the  needs  of 
radio-telegraphy. 

THE  OSCILLATION  VALVE. 

The  oscillation  valve  was  invented  by 
J.  A.  Fleming,  of  England,  in  1904. 
Fleming  discovered,  as  a very  natural 
sequence  to  his  investigation  of  the  Edi- 
son effect,  that  the  property  of  the  uni- 
lateral conductivity  of  a stream  of  cath- 
ode rays  could  be  utilized  in  the  con- 
struction of  a small  rectifier  of  alternat- 
ing currents  of  any  frequency. 

Fleming's  valve  consisted  of  a lamp 
with  a carbon  filament  (metal  ones  were 
introduced  later),  and  a sealed-in  elec- 
trode of  the  type  described  in  the  first 
paragraph. 


An  interesting  feature  with  regard  to 
the  pressure  necessary  for  the  best  re- 
sults may  be  mentioned.  Lamp  makers 
are  familiar  with  the  fact  that  when  a 
current  is  passed  through  a filament  as 
the  lamp  is  being  exhausted,  a certain 
point  of  exhaustion  will  be  reached 
where  a blue  light  manifests  itself  be- 
tween the  two  platinum  terminals  to 
which  the  filament  is  fastened.  This  is 
simply  the  establishment  of  a shunt  cir- 
cuit to  the  filament,  the  flow  of  ions 
caused  by  the  Edison  effect  acting  as  the 
conducting  medium.  On  decreasing  the 
pressure,  the  light  becomes  more  intense, 
indicating  a greater  Edison  effect,  then 
dies  out,  and  as  a high  stage  of  exhaus- 
tion is  approached  finally  dies  out  en- 
tirely. Hence,  we  see  that  at  very  low 
pressure,  the  Edison  effect  in  a lamp  is 
nil.  This  is  because  that  at  such  a low 
pressure,  there  are  not  enough  molecules 
of  air  present  to  be  broken  up  into  nega- 


PLATE  4. — WIRING  DIAGRAM  FOR  THE  FLEMING 
VALVE 


tive  ions  by  collision  with  the  electrons 
liberated  by  the  incandescent  filament. 

The  fact  that  only  a fairly  low  pres- 
sure is  most  suitable  for  a maximum 
Edison  effect  leads  at  once  to  a difficulty. 
Any  lamp  filament  will  suffer  more  or 
less  disintegration  from  combustion 


Digitized  by 


Google 


Match,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


285 


when  heated  to  incandescence  in  any- 
thing but  a very  low  pressure.  Since  a 
very  low  pressure  is  detrimental  to  a 
maximum  Edison  effect,  as  we  have  just 
seen,  the  manufacturer  of  an  oscillation 
valve  is  accordingly  forced  to  choose  be- 
tween sensitiveness  and  long  life — usu- 
ally it  is  the  sensitiveness — hence  the 
purchaser’s  pocketbook  that  suffers. 

Returning  to  the  Fleming  oscillation 
valve.  Plate  1 shows  the  method  used 
in  connecting  this  valve  in  the  receiving 
set  of  a radio-telegraphic  station,  when 
using  the  valve  as  a rectifier. 

The  princi- 
ple is  this : 

If  we  super- 
impose elec- 
(tric  oscilla- 
tions on  the 
valve,  i.  e., 
connect  the 
source  of  os- 
cillations t o 
the  filament 
and  elec- 
trode, the 
rectify- 
ing  properties 
of  the  valve 
will  produce 
a pulsating 
direct  current 
by  destroying 
or  great- 
ly weakening 
one-half 
of  every 
cycle.  (In 
radio  -tel- 
egraphy the 
“source  o f 
o s c i 1 1 a - 
tions”  is  usu- 
ally the  sec- 
ondary terminals  of  a high  frequency 
transformer  whose  primary  is  connected 
to  the  earth  and  an  antenna.)  This  pul- 
sating direct  current  may  be  used  to  ac- 
tuate a galvanometer,  which  would  be 
insensible  to  alternating  currents,  or  an 
integral  effect  may  be  obtained  by  utili- 
zing the  pulsating  direct  current  from  the 
valve  to  charge  a small  condenser  which 
will  discharge  the  total  energy  of  the 
successive  charges  due  to  each  train  of 
incoming  waves  into  a telephone  receiv- 
er. One  click  or  response  of  the  re- 
ceiver is  heard  for  each  train  of  oscilla- 


tions. Thus,  the  frequency  of  the  note 
heard  in  the  telephone  receiver  is  the 
train  frequency  of  the  waves,  and  this 
frequency  is  the  frequency,  in  most 
cases,  of  the  current  used  in  the  prim- 
ary of  the  step-up  transformer  at  the 
transmitting  station. 

As  is  well  known,  this  rectifying  prin- 
ciple is  utilized  in  almost  all  the  vari- 
ous devices  used  as  detectors  of  the 
electro-magnetic  waves  in  radio-teleg- 
raphy. 

Dr.  Lee  de  Forest,  * of  the  United 
States,  has  modified  the  Fleming  valve 

in  an  instru- 
ment known 
as  the  De 
Forest  audi- 
on.  Its  plan 
of  con- 
nection 
in  a radio-tel- 
e g r a p h i c 
receiving  set, 
which  is 
shown  in 
Plate  2,  is 
seen  to  be 
spine  wh'at 
differ- 
ent from 
that-  of  the 
Fleming 
valve. 

It  has  been 
already 
s h o wn  that 
the  oscilla- 
t i o n valve, 
having  the 
properties  of 
a recti- 
fier, may  be 
used  as  a de- 
t e c t o r of 
radio-telegraphic  signals.  On  the  other 
hand,  we  may  employ  it  in  another  man- 
ner, depending  on  the  fact  that  such 
ionized  gas  does  not  obey  Ohm’s  law  a? 
a conductor. 

It  has  long  been  known  that  the  con- 
ductivity of  rarefied  gases  differs  from 
that  of  metal  or  liquid  conductors.  Sup- 
pose we  have  two  electrodes  in  a rare- 
fied gas,  the  negative  electrode  heated  to 
incandescence.  If  we  apply  a low  volt- 
age to  these  electrodes  and  steadily  in- 
crease it,  we  will  find,  on  plotting  ob- 
served data,  that  the  current  curve  is  not 


plate  5.— -current  curves  at  different  lamp 
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linear,  as  would  be  the  case  if  the  con- 
ductivity obeyed  Ohm's  law,  but,  on  the 
contrary,  starts  out  slowly,  then  rises 
rapidly,  then  runs  off  on  a flat  curve. 
Such  a curve  is  called  a saturation  curve, 
and  the  current  represented  by  the  up- 
per or  flat  part  of  the  curve  is  called  the 
saturation  current. 

Plate  3 represents  such  a curve.  The 
exact  shape  of  the  curve  is,  of  course, 


PLATE  6. — CURRENT  CURVE  WITH  VARYING  FILA- 
MENT VOLTAGES,  E.M.F.  BETWEEN  ELECTRODES 
27  VOLTS 


dependent  on  the  conditions  under  which 
the  data  is  taken. 

The  resistance  of  the  gas  accordingly 
may  vary  from  a very  high  value  to  a 
fairly  low  one,  depending  on  the  tem- 
perature at  which  the  negative  electrode 
is  maintained,  and  the  voltage  impressed 
between  the  two  electrodes.  It  has  been 
found  that  if  the  positive  electrode  is 
allowed  to  become  heated  by  conduction 
and  radiation  from  the  negative  one,  the 
valve  loses  its  property  of  efficient  recti- 
fication, its  rectification  falling  to  80 
per  cent,  when  3 watts  per  candle  is 
used  in  heating  the  filament — the  nega- 
tive electrode. 

Examining  Plate  3,  we  see  that  if  the 
impressed  voltage  on  the  electrodes  is 
maintained  at  such  a value  as  to  keep 
the  current  at  a magnitude  represented 


by  that  part  of  the  curve  just  below  the 
steep  part,  a very  slight  increase  in  the 
voltage  would  cause  the  current  to  rise 
almost  instantly  to  the  top  of  the  steep 
portion  of  the  curve.  Hence,  it  can  be 
seen  that  if  we  increase  and  diminish 
the  voltage  by  small  amounts,  as  by  the 
application  or  superimposition  of  a small 
alternating  voltage  on  the  steady  volt- 
age, then  the  resultant  current  would 
be  a considerable  distance  up  the  steep 
portion  of  the  curve. 

For  radio-telegraphic  use,  then,  we 
can  impress  this  critical  constant  voltage 
in  series  with  the  valve  and  the  radio  re- 
ceivers, and  by  introducing,  by  means  of 
a small  oscillation  transformer,  the  high 
frequency  alternating  voltage  of  the  re- 
ceived oscillations  on  the  circuit,  we 
would  get  a sound  in  the  receivers  rep- 
resenting the  rise  of  the  current  up  the 
curve. 

Plate  4 shows  the  Fleming  valve 
used  as  a detector  when  making  use  of 


PLATE  7. — INFLUENCE  OF  MAGNETIC  FIELD  ON 
CURRENT  CURVE 

TOP  CURVE — NO.  I,  NEXT  CURVE — NO.  2,  AND 
BOTTOM  CURVE — NO.  3 

the  fact  that  the  current-voltage  curve 
of  the  valve  is  non-linear.  The  high  re- 
sistance, r,  serves  to  vary  the  impressed 
steady  voltage  so  as  to  bring  the  cur- 
rent to  that  part  of  the  curve  at  which 


Digitized  by 


Google 


March,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


287 


a sudden  change  of  curvature  takes 
place.  By  referring  to  Plate  2,  it  will 
be  seen  that  Dr.  de  Forest  makes  use  of 
this  property  o»f  the  oscillation  valve 
rather  than  of  its  property  of  rectifica- 
tion. In  actual  practice,  it  is  quite  cus- 
tomary to  bring  the  current  to  the  criti- 
cal point  on  the  curve  by  varying  the 
voltage  to  the  lamp  filament,  which,  as 
can  be  seen,  would  have  the  same  effect. 

OBSERVED  CURVES. 

The  writer  set  up  such  a circuit  as 
shown  in  Plate  2 in  the  D.  C.  laboratory 
of  the  Mechanics  Department  of  the 
University  of  California.  It  was  not 
possible  to  read  the  current  on  any  in- 
strument calibrated  in  amperes  or  frac- 
tions of  an  ampere,  so  a galvanometer 
was  used.  In  all  the  curves  shown,  the 
ordinates  will  be  scale  deflections  of  the 
D’Arsonval  galvanometer  in  centimeters, 
which  will  be  sufficient  for  showing  the 
shape  of  the  different  curves. 

Plate  5 shows  several  curves  as  ob- 
served, in  which  the  abscissae  are  the 
voltages  applied  across  the  two  elec- 
trodes. 

Plate  6 is  different  from  the  curves  of 
Plate  5 because  in  the  latter,  in  each 
curve  the  lamp  filament  voltage  was  kept 
constant  as  the  impressed  voltage  was 
varied.  In  Plate  6,  the  impressed  volt- 
age was  kept  constant  at  27  volts,  and 
the  lamp  voltage  varied  throughout. 
This  illustrates  the  statement  made 
previously  that  the  filament  voltage 
may  be  varied,  keeping  the  applied  volt- 
age constant,  to  bring  the  current  across 
the  gas  to  the  critical  point  on  the  curve. 

It  has  been  known  for  some  time  by 
radio  operators  using  the  audion,  which 
is  the  only  oscillation  valve  in  common 
use  in  this  country,  that  if  a magnet  were 
brought  up  to  the  valve,  certain  positions 
could  be  found  where  the  sensitiveness 
could  be  increased  to  a surprising  de- 
gree, while  other  positions  of  the  mag- 
net would  have  the  reverse  effect.  The 
writer  plotted  some  curves  with  the  valve 
under  the  influence  of  a magnetic  field, 
and  these  results  are  shown  in  Plate  7. 

Let  us  proceed  to  an  analysis  of  these 
curves  from  a physical,  not  a mathe- 
matical. standpoint.  The  middle  curve, 
Curve  No.  2,  is  the  usual  saturation 
curve  with  no  magnetic  field  on  the 
valve.  Curve  No.  6 shows  the  curve 
distorted  by  the  magnet  in  one  position, 


and  Curve  No.  3 shows  the  curve  with 
the  magnet  in  another  position.  It  will 
be  seen  that  Curve  No.  1 is  of  practic- 
ally the  same  shape  as  Curve  No.  2, 
hence,  since  the  sensitiveness  of  the 
valve  depends  on  the  steepness  of  the 
current  curve,  as  previously  explained, 
no  gain  has  been  realized  by  subjecting 
the  valve  to  the  influence  of  a magnetic 
field.  The  fact  that  the  curve  is  dis- 
placed to  the  left  of  the  middle  curve 
throughout,  simply  means  that  it  takes 
less  applied  E.M.F.  to  produce  a given 
current  across  the  wing  and  the  grid, 


PLATE  8. — CURVES  OBTAINED  FROM  AUDION  NO.  2. 
TOP  CURVE — NO.  I,  BOTTOM  CURVE — NO.  2 


as  the  two  electrodes  of  the  audion  are 
known.  (Or,  following  the  method  of 
operation  as  set  forth  in  Plate  6,  the 
voltage  to  the  lamp  filament  could  be  re- 
duced, thus  enhancing  the  life  of  same.) 
The  significant  point  to  be  observed  is 
that  the  sensitiveness  of  the  valve  has 
not  been  altered.  The  presence  of  the 
magnetic  field  has  simply  been  to  cause 
a greater  concentration  of  the  cathode 
rays,  by  deflection  of  same,  to  that  space 
between  the  grid  and  wing,  thus  making 
the  gas  a better  conductor,  and  hence  in- 
creasing the  current  flow  between  the 
electrodes,  as  shown  in  Curve  No.  i. 

Curve  No.  3,  however,  exhibits  an  en- 
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tirely  different  state  of  affairs.  Here, 
the  current  flow  across  the  gas  has 
been  materially  reduced,  but  the  increase 
in  steepness  of  the  curve  shows  how  the 
sensitiveness  of  the  valve  has  been  in- 
creased. As  set  forth  in  the  section  en- 
titled “The  Principle  of  the  Oscillation 
Valve/1  it  will  take  a much  smaller  in- 
crease in  voltage  across  the  wing  and  the 
grid — the  voltage  of  the  incoming  elec- 
tro-magnetic waves — to  produce  a sound 
of  given  intensity  in  the  radio  receivers 
in  Curve  No.  3 than  in  Curve  No.  2. 
Hence,  the  valve  when  subjected  to  a 
field  which  would  cause  its  natural  shape, 
Curve  No.  2,  to  assume  the  shape  of 
Curve  No.  3,  is  much  more  sensitive. 

The  physical  change  has  been  un- 
doubtedly the  following:  The  magnet 

has  deflected  the  cathode  rays  out  of 
their  normal  path  between  the  wing  and 
the  grid  just  enough  to  bring  about  a 
very  critical  state  of  affairs.  There  will 
be  just  enough  electrons  passing  between 
the  electrodes  to  bring  the  current  to  the 
critical  point  on  the  curve.  In  this  con- 
dition, the  magnetic  field  must  be  of  so 
weak  a strength  that  the  slightest  in- 
crease of  the  electric  field  across  the 
electrodes,  i.  e.,  the  addition  of  a small 
E.M.F.,  will  cause  the  return  to  their 
original  path  of  as  many  negative  ions  as 
possible.  Thus,  the  curve  will  not  only 
grow  steeper,  due  to  the  natural  charac- 
teristics of  a saturation  curve,  but  will, 
in  addition,  be  made  more  steep  by  the 
return  of  the  deflected  electrons  to  their 
original  course,  since  their  return  will 
of  course  greatly  increase  the  conductiv- 
ity of  the  rarefied  gas. 

The  curves  in  Plates  3,  5,  6,  and  7 
were  obtained  from  a valve  belonging  to 
the  writer,  which  we  will  call,  for  brev- 
ity’s sake,  Audion  No.  1.  Another  valve, 
belonging  to  Mr.  R.  B.  Abbott,  instruc- 
tor in  the  Physics  Department  of  the 
University  of  California,  was  also  used 
in  the  experiments,  and  will  be  referred 
to  as  Audion  No.  2.  Both  the  audions 
were  of  the  same  design. 

It  had  been  previously  noted  by  Mr. 
Abbott  and  the  writer  that  a magnet  in 
the  presence  of  this  valve  cut  down  the 
intensity  of  received  signals  no  matter 
where  the  magnet  was  placed.  Plate  8 
shows  curves  obtained  from  this  valve. 
By  comparing  Curve  No.  1 of  this  plate, 
which  is  the  usual  saturation  curve  with- 


out the  presence  of  a magnetic  field,  with 
Curve  No.  2 of  Plate  7,  it  will  be  seen 
that  for  equal  conditions  of  filament 
and  electrode  voltage,  Audion  No.  2 
passes  a much  smaller  current  between 
the  wing  and  grid  than  Audion  No.  1. 
Curve  No.  2 of  Plate  8 shows  the  only 
type  of  curve  it  was  possible  to  obtain 
from  this  valve  when  subjected  to  the 
influence  of  a magnetic  field.  (The 
audions  were  exactly  similar  in  construc- 
tion.) 

We  see  from  the  shape  of  the  curve 
that  it  has  been  lessened  in  sensitiveness, 
and  that  like  in  Curve  No.  3 of  Plate 
7,  a much  smaller  amount  of  current 
passes  when  the  field  is  on  the  valve 
than  before  it  was  introduced. 

We  can  see  from  the  fact  that  a much 
smaller  amount  of  current  is  passed  by 
Audion  No.  2 between  the  wing  and 
the  grid  than  by  Audion  No.  1 under 
the  same  conditions,  that  Audion  No.  2 
has  not  been  properly  constructed  to  ob- 
tain the  maximum  Edison  effect.  This 
may  be  due  to  the  fact  that  the  lamp 
was  improperly  exhausted,  or  the  occlu- 
sion of  gases  by  the  sealed-in  metals 
after  the  lamp  has  been  sealed  up.  In 
other  words,  there  are  not  enough  elec- 
trons flowing  between  the  grid  and  the 
wing,  for  some  unknown  reason,  to  serve 
as  a conducting  medium  for  the  current. 
With  a defective  condition  of  affairs  al- 
ready existing,  the  presence  of  the  mag- 
net only  enhances  it,  for  after  the  elec- 
trons have  been  deflected  from  their 
normal  path  due  to  the  feeble  ionization 
of  the  gas,  the  introduction  of  a slight 
increase  in  the  electric  field  is  not  suffi- 
cient to  cause  a return  of  the  electrons 
to  their  original  path.  This  is  analo- 
gous to  the  setting  up  of  the  electric 
spark.  If  the  gas  between  the  spark 
dischargers  is  already  fairly  well  ionized, 
the  imparted  velocity  given  to  these  ions 
by  the  strain  caused  by  the  presence  of 
the  electric  field,  i.  e.,  the  application  of 
a high  E.M.F.  to  the  dischargers,  causes 
them  to  collide  with  undissociated  mole- 
cules of  air,  breaking  them  up  into  ions 
and  finally  forming  enough  ions  to  per- 
mit the  passage  of  the  current  in  the 
form  of  the  electric  spark.  Thus,  if  the 
gas  is  poorly  ionized  at  the  start,  it  will 
take  a much  greater  electric  field  to  pro- 
duce a given  change  in  affairs  than  if 
( Continued  on  page  328) 
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Modem  Industrial  and  Military  Explosives 

A Brief  Account  of  the  Composition,  Characteristics  and 
Methods  of  Employment 


By  Charles  Heilman 


Illustrations  by  courtesy  of  the  E.  /. 

PART 

Blasting  Gelatin: 

It  has  been  indicated  before  that  dyn- 
amite, when  placed  under  water,  will 
lose  about  6 per  cent,  of  its  power, 
since  the  nitro-glycerin  is  liable  to  be 
exuded  or  displaced;  while,  like  nitro- 
glycerin, it  freezes  easily,  and  thawing 


du  Pont  de  Nemours  Powder  Co . 

TWO 

action  of  nitro-glycerin,  either  alone 
or  with  the  help  of  solvents,  on  low 
grade  or  soluble  guncotton.  It  was 
made  by  Nobel  by  incorporating  6 or  7 
per  cent,  of  low  nitrated  cellulose  (col- 
lodion cotton  or  soluble  guncotton) 
with  slightly  warmed  nitro-glycerin. 


AX  EXPLOSION  OP  TWENTY-EIGHT  TONS  OP  DYNAMITE  IN  A GYPSUM  HILL  AT  THE  CEMENT 
FACTORY  NEAR  COLTON,  IN  RIVERSIDE  COUNTY,  CALIFORNIA 


out  the  frozen  cartridges  is  a dangerous 
operation. 

To  obviate  these  drawbacks  Nobel 
invented  in  1876,  blasting  gelatin,  es- 
pecially adopted  for  submarine  blasting 
and  blasting  in  wet  ground.  This  gela- 
tinous material  was  obtained  by  *he 


The  result  is  a plastic,  transparent  ma- 
terial with  a specific  gravity  of  1.5  to 
1.6,  which  may  be  kept  under  water  for 
a long  time  without  appreciable 
change. 

The  power  of  the  guncotton  con- 
tained m the  collodion  adds  to  the 
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power  of  the  nitro-glycerin,  so  that  an 
equal  weight  and  quantity  of  blasting 
gelatin  is  more  powerful  than  ordinary 
dynamite  and  much  superior  to  the 
liquid  nitro-glycerin.  But  on  account 
of  the  colloid  contexture,  it  is  less  sen- 
sitive to  detonations  than  ordinary 
dynamite  and  explodes  only  by  means 
of  an  improved  priming.  Usually  this 
consists  of  a priming  of  fulminate  that 
explodes  a small  quantity  of  com- 
pressed guncotton  which  in  turn  ex- 
plodes the  dynamite. 

Blasting  gelatin  also  freezes  and  is 
sensitive  to  percussion  in  this  state. 
Camphor  and  other  substances  have 
been  added  to  blasting  gelatin  to  ren- 
der it  more  solid  and  less  sensitive. 

It  was  dynamite  and  blasting  gelatin 
which  made  possible  the  construction 


BORING  A HOLE  FOR  BLASTING  A TREE  STUMP 

of  the  St.  Gothard  and  the  Simplon 
tunnels  in  Switzerland.  The  St.  Goth- 
ard tunnel  was  begun  in  1872  and  it 
required  eight  years  to  complete  the 
work  which  was  started  at  both  ends. 
Two  thousand  five  hundred  workmen 
were  employed  daily  and  the  cost 
amounted  to  over  $11,250,000.  It  is 
miles  in  length,  28  feet  broad,  and 
21  feet  high,  and  has  a double  line  of 
rails.  According  to  the  engineers,  the 
construction  of  this  tunnel  required  7 
lbs.  of  kieselguhr  dynamite,  or  5 lbs. 
of  blasting  gelatin  for  every  cubic  yard 
of  granite. 

The  Simplon  tunnel  is  12.4  miles  in 
length.  It  was  begun  in  1898,  and 
completed  in  1905  at  a cost  of  $14,- 
000,000.  It  also  has  a double  track,  or 
rather  consists  of  two  parallel  pass- 
ages, separated  by  39  feet  of  rock.  The 


construction  of  the  Simplon  tunnel  re- 
quired 1,350  tons  of  dynamite,  4,000,- 
000  detonating  caps  and  bore-holes,  and 
5,300,000  yards  of  fuse. 

Dynamite  has  been  used  to  a great 
extent  in  the  construction  of  the  Pan- 
ama Canal,  and  all  other  modern  engi- 
neering feats  too  numerous  to  mention. 

Other  explosives: 

The  progressive  steps  made  in  chem- 
istry have  in  the  last  fifty  years  greatly 
increased  the  number  of  explosives. 
Explosives  of  the  dynamite  variety  are 
today  facing  competition  with  explosives 
consisting  of  two  inexplosive  ingredients, 
which,  when  mixed  together,  yield  a 
compound  capable  of  violent  explosion. 
Most  all  of  these  explosives  contain 
chlorates.  They  are  much  safer  to 
handle  than  dynamite,  as  they  can  be 
transported  to  the  place  of  operation 
separately  and  mixed  only  when  needed. 
“Cheddite”  is  the  best  known  of  this 
class  of  explosives.  Cheddite  is  in  a 
certain  way  to  chlorate  of  potassium  as 
dynamite  is  to  nitro-glycerin.  Chlorate 
of  potassium  mixed  with  a combustible 
substance  forms  a dangerous  explosive, 
which  detonates  at  a shock.  To  deaden 
its  sensitiveness  it  is  finely  pulverized  in 
a kind  of  nitrated  oil  which  congeals 
around  the  particles  of  chlorate  (propor- 
tions : 80  per  cent,  pulverized  chlorate  of 
potassium  in  8 per  cent,  of  castor  oil, 
and  12  per  cent,  of  nitrated  substances). 
The  solid  product  thus  obtained  may  be 
transported  with  safety,  and  explodes 
only  under  the  action  of  a detonating 
cap.  It  is  nearly  as  powerful  as  dyna- 
mite, costs  less,  and  is  less  sensitive  to 
cold  than  the  nitro-glycerin  products. 

In  this  class  may  also  be  included  the 
picric  acid  compounds,  which  consist  of 
picric  acid  or  tri-nitrophenol  brought 
into  a dense  state  by  fusion  and  used  as 
a filler  for  shells.  These  picric  acid 
compounds  are  known  as  “lyddite”  in 
England  and  “melenite”  in  France. 
Their  composition  is  nearly  identical. 
Melenite  is  obtained  by  dissolving  gun- 
cotton in  a mixture  of  2 parts  of  ether 
and  1 part  of  alcohol,  then  adding  picric 
acid. 

The  manufacture  of  dynamite  has  in- 
creased enormously  in  the  last  two  de- 
cades, and  while  the  total  production  in 
1867,  the  year  of  its  invention,  was  but 
11  tons,  today  the  yearly  output  amounts 
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to  more  than  65,000  tons  in  the  United 
States  alone.  The  largest  dynamite  fac- 
tory in  the  world  is  situated  near  Ardeer, 
Scotland;  and  the  piost  important  fac- 
tories in  the  United  States  are  situated 
in  the  hills  east  of  San  Francisco  bay. 

Fulminates: 

The  preceding  considerations  furnish 
us  with  an  idea  of  the  security  of  ordin- 
ary explosives.  An  explosive  might  be 
compared  to  a powerful  spring  held  in 
place  by  a small  catch.  If,  at  the  least 
shock,  the  catch  is  released,  the  appar- 
atus becomes  dangerous ; but  if  to  loosen 
this  catch  a special  mechanism  must  be 
used,  the  apparatus  becomes  inoffensive 
when  the  special  mechanism  is  not  pres- 
ent. 

For  dynamite,  this  special  mechanism 
is  the  fulminate  capsule.  It  is  the  de- 
tonation of  this  capsule  which  “liberates 
the  spring/*  and  thereby  unshackles  the 
forces  of  the  explosion. 

Let  us  study  a little  more  closely  this 
priming.  Among  the  explosives  there 
are  some  which,  as  we  have  mentioned 
above,  at  ordinary  pressure  and  temper- 
ature, will  explode  by  a phenomenon 
which  seems  instantaneous,  as  soon  as 
one  of  their  elements  is  lighted  or 
shocked.  These  substances  are  called 
detonators  and  fulminate  of  mercury  is 
one  of  them.  Others,  on  the  contrary, 
under  similar  conditions  burn  progres- 
sively faster  or  slowrer — they  deflagrate. 
But  they  can  explode  if  they  are  sub- 
mitted to  a high  pressure  and  to  a high 
temperature,  or  if  their  decomposition  is 
brought  about  by  the  detonation  of  a 
fulminate  capsule  or  some  similar  sub- 
stance. 

Explosives  of  the  first  kind  are  evi- 
dently too  dangerous  to  be  used  in  large 
quantities.  They  can  be  used  only  in  a 
fragmentary  state,  in  particles.  But  we 
could  not  do  without  them,  since  without 
their  aid  we  w'ould  not  be  able  to  de- 
tonate at  will  less  perilous  explosives. 

Mercury  fulminates : 

The  chief  ingredient  in  detonators  and 
percussion  caps  is  mercury  fulminate.  It 
was  discovered  in  1799  by  Howard  and 
first  used  as  a filler  in  percussion  caps 
about  1815.  It  is  made  by  dissolving 
mercury  in  nitric  acid  and  is  a white 
crystalline  substance  that  is  almost  in- 
soluble in  cold  water.  Like  all  ful- 
minates, it  is  easily  exploded  and  ex- 


cessively sensitive  to  percussion.  The 
explosion  is  very  sharp  because  of  the 
rapidity  of  its  decomposition,  but  due  to 
the  small  amount  of  gases  given  off  the 
force  exercised  is  not  very  great.  The 
explosive  force  of  mercury  fulminate  is 
not  much  greater  than  that  of  gun  pow- 
der, but  much  more  sudden  in  its  ac- 
tion. The  readiness  with  which  this 
compound  may  be  fired  makes  it  an  ex- 
cellent means  of  exploding  other  sub- 
stances, as  it  is  essentially  a detonating 
powder  and  is  therefore  a requisite  for 
exploding  guncotton,  nitro-glycerin  and 
its  compounds,  etc. 

Fulminate  of  mercury  is  very  poison- 
ous like  all  quicksilver  compounds,  has 
a sweet,  metallic  taste,  and  is  soluble  in 
hot  water  and  concentrated  nitric  acid. 


SETTING  OFF  A BLAST  ON  A FARM 


SMOKELESS  POWDER 


Guncotton: 

Guncotton  and  nitro-glycerin  were  dis- 
covered about  the  same  time  and  are 
related  in  their  production  and  proper- 
ties. Guncotton  is  an  explosive  sub- 
stance obtained  by  the  action  of  strong 
nitric  acid  on  cellulose  at  ordinary  tem- 
perature. The  transformation  of  cotton 
fabrics,  paper  and  other  forms  of  cellu- 
lose into  explosive  substances  by  means 
of  immersion  in  cold  concentrated  nitric 
acid,  was  discovered  by  T.  J.  Pelouze'in 
1838.  He  observed  that  the  materials 
treated  in  that  manner,  though  not  al- 
tered in  physical  appearance,  became 
heavier,  and  that  after  washing  and  dry- 
ing they  possessed  self  explosive  prop- 
erties. However,  it  was  C.  P.  Schoen- 
bein  who  in  1846  first  converted  cotton 
waste  into  the  explosive  body  known 
as  “guncotton/* 
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Guncotton  is  made  by  immersing 
cleaned  and  dried  cotton  waste  in  a mix- 
ture of  strong  nitric  and  sulphuric  acids. 
The  cotton  remains  in  contact  with  these 
acids  for  a period  varying  from  two  to 
four  hours,  at  ordinary  temperature,  in 
which  time  it  is  almost  fully  nitrated. 
The  acids  are  then  slowly  run  off  and  the 
cotton  washed  and  boiled. 

Guncotton  in  an  air-dry  state  bums 
with  great  rapidity — about  eight  times  as 
quickly  as  gunpowder — but  it  does  not 
detonate  unless  confined.  It  bums  with 
a yellowish  flame,  almost  without  smoke 
and  leaves  little  or  no  residue.  The 
volume  of  gases  formed  is  very  large. 
The  more  closely  it  is  confined  the  great- 
er is  the  pressure  set  up  by  a small  part 
of  the  burning  charge  and  the  more  com- 
pletely will  the  explosion  of  the  remain- 
der assume  the  detonating  form.  A small 


A TYPICAL  STORAGE  BARGE  FOR  EXPLOSIVES 

charge  of  dry  guncotton  will  detonate 
the  wet  material  and  this  peculiarity  is 
made  use  of  in  the  employment  of  gun- 
cotton for  blasting  purposes.  A charge 
of  compressed  wet  guncotton  can  be  ex- 
ploded even  under  water  by  the  detona- 
tion of  a small  primer  of  the  dry  and 
waterproofed  material,  which  in  turn  can 
be  started  by  a small  fulminate  detona- 
tor. i 

The  effect  of  guncotton  in  mines  is 
very  nearly  the  same  as  that  of  dynamite, 
for  equal  weights,  but  as  above  stated  it 
requires  a stronger  detonator. 

At  its  discovery,  Schoenbein  proposed 
to  use  it  as  a substitute  for  gunpowder. 
Many  attempts  were  made  to  utilize  it 
in  that  capacity  but  they  all  failed.  The 
employment  of  guncotton  as  a propellant 


was  made  possible  only  after  the  dis- 
covery that  it  could  be  gelatinized  or 
made  into  a colloid  by  the  action  of 
solvents,  such  as  acetone  and  a number 
of  like  substances.* 

Cotton-Powder  or  Tonite,  which  was 
introduced  in  the  United  States  in  1881, 
and  is  manufactured  by  the  Tonite 
Powder  Co.,  of  San  Francisco,  consists 
of  finely  divided  or  macerated  guncotton 
compounded  with  about  the  same  weight 
of  nitrate  of  barita.  This  compound  is 
pressed  into  candle  shaped  cartridges, 
formed  with  a recess  at  one  end  for  the 
reception  of  a fulminate  of  mercury  de- 
tonator. 

Smokeless  powder: 

From  the  discovery  of  black  powder 
till  the  middle  of  the  19th  century,  the 
art  of  powder  making  remained  at  a 
standstill,  because  it  was  the  practice  of 
alchemy  rather  than  the  principles  of 
chemistry  which  may  be  said  to  have  con- 
trolled the  manufacture  of  all  explosives. 
The  science  of  warfare  followed  the  pro- 
gress of  mechanics  in  improving  the 
gun  with  a view  of  increasing  the  rapid- 
ity of  flight  and  the  penetrative  force  of 
projectiles.  Gunpowders  and  all  other 
explosive  mixtures  or  compounds  con- 
taining metallic  salts  must  form  smoke 
on  combustion,  and  many  were  the  at- 
tempts made  to  obviate  these  defects,  but 
as  stated  above,  it  was  only  after  the 
discovery  that  guncotton  could  be  gela- 
tinized, that  the  manufacture  of  explo- 
sives used  as  propellants  was  revolution- 
ized. 

Guncotton  is  converted  into  a gela- 
tinous form  by  several  substances,  such 
as  ethyl  acetate  or  benzoate  acetone  and 
many  benzene  compounds,  most  of  which 
are  volatile  liquids.  On  contact  with 
the  guncotton  a jelly  is  formed  which 
stiffens  as  the  evaporation  of  the  gela- 
tinizing agent  proceeds  and  finally 
hardens  when  the  evaporation  is  com- 
plete. Whilst  in  a stiff  paste  it  can  be 
cut,  moulded  or  pressed  into  any  desired 

*The  so-called  collodion-cottons  are  nitrated 
celluloses,  but  of  a lower  degree  of  nitration  than 
guncotton.  Characteristic  differences  between  gun- 
cotton and  collodion-cotton  are  the  insolubility  of 
the  former  in  ether  or  alcohol  or  a mixture  of  these 
liquids,  and  the  extreme  explosiveness  of  guncotton, 
while  collodion-cotton  is  only  slightly  explosive. 
Collodion-cot  ion  has  attained  a greater  importance 
than  guncotton  itself  through  its  diversified  employ- 
ment, for  instance,  in  photography  (preparation  of 
the  exposed  plate) ; in  blasting  (for  the  production 
of  explosive  gelatin  from  nitro-giycerin) ; in  surgery 
(for  uniting  the  edges  of  wounds) ; and  in  the  manu- 
facture of  fancy  goods  (celluloid  articles,  as:  combs, 
collars,  cuffs,  toilet  boxes,  etc.). 
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shape  without  any  danger  of  ignition. 
Guncotton  alone  in  the  colloid  state  burns 
very  slowly  if  in  moderate  sized  pieces. 
All  the  smokeless  powders,  of  which 
gelatinized  guncotton  or  nitrated  cellu- 
lose is  the  base,  are  moulded  into  some 
conveniently  shaped  grains,  tubes,  cords, 
rods,  discs,  or  tablets,  so  that  the  rate  of 
burning  may  be  controlled  as  desired. 

It  is  obvious 
that  many  ad- 
vantages were 
to  be  obtained 
by  using  the 
new  explo- 
sives in- 
stead of  the 
o 1 d powders, 
chief  among  them  being  their  smoke- 
lessness,* and  the  property  of  burning 
up  completely  without  leaving  any  resi- 
due. 

The  present  smokeless  powder  in- 


diminish  its  sensibility  to  shock  and  to 
retard  its  rate  of  combustion. 

Poudre  B is  claimed  to  be  almost  ab- 
solutely smokeless.  It  leaves  no  residue 
in  the  gun,  except  a few  unconsumed 
grains.  It  is  of  the  consistency  of  hard 
rubber,  honey  yellow  in  color,  and  trans- 
lucent. In  the  Lebel  rifle  (standard  gun 
of  the  French  army),  a charge  of  43 

grains  of  this 
powder  pro- 
duces a muzzle 
velocity 
of  2,050  feet 
per  second 
with  3,350  lbs. 
of  pressure  per 
square  inch. 

While  Poudre  B was  used  with  great 
success  in  France,  other  countries  were 
vainly  trying  to  realize  it.  Nobel  in- 
vented “Balistite,”  and  about  the  same 
time  “Cordite” — the  name  of  the  smoke- 


CROSS  SECTION  OF  AN  ELECTRIC  BLASTING  FUSE 


A TYPICAL  BLASTING 
MACHINE 


INTERIOR  FRONT  VIEW  OF 
BLASTING  MACHINE 


INTERIOR  SIDE  VIEW  OF 
BLASTING  MACHINE 


dustry  only  dates  from  the  invention  of 
the  Poudre  B by  Vieille,  in  1886.  This 
powder  consists  of  a mixture  of  in- 
soluble and  soluble  nitro-celluloses,  its 
exact  composition  being: 

Insoluble  nitro-cellulose 68.21  parts 

Soluble  nitro-cellulose 29.79  parts 

Paraffin  2.00  parts 

The  addition  of  paraffin  serves  to 

•All  of  the  present  so-called  smokeless  powders 
produce  a little  fume  or  haze,  mainly  due  to  the 
condensation  of  the  steam  which  forms  one  of  the 
combustion  products. 


less  propellant  in  use  in  the  British  army 
and  navy — was  produced.  This  material 
is  made  in  the  form  of  cylindrical  rods 
or  strings  of  varying  thicknesses  by 
pressing  the  material,  whilst  in  a soft 
and  pasty  state,  through  dies  or  perfora- 
tions in  a steel  plate,  by  hydraulic  or 
screw  pressure,  hence  the  name  cordite. 
The  thickness  or  size  varies  according  to 
the  nature  of  the  charge  for  which  it  is 


( Continued  on  page  366) 
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A New  Arc  Generator  for  High  Frequency  Current 

By  Philip  E.  Edelman 


THE  advantages  of  continuous 
waves  for  radio  work  are  daily 
becoming  more  obvious.  Any  up-to-date 
textbook  will  cite  at  least  six  advantages 
for  these  waves,  so  we  need  not  take  up 
time  for  discussing  them  here.  Of  the 
various  methods  for  their  production, 
Poulson’s  arc  generator  is  perhaps  the 
best  known,  although  high  frequency  al- 
ternators, notably  the  recent  Goldschmidt 
embodiment,  deserve  at  least  equal  atten- 
tion. 

At  first  sight  the  Poulson  embodiment 
of  Duddell’s  principle  appears  ideal,  but 
when  one  comes  to  the  construction  and 
use  of  his  arc  there  is  a difference  in 
opinion.  Aside  from  the  complicated 
arrangement,  there  are  certain  evident 
mechanical  difficulties  in  using  the  gas 
supply  in  this  device. 

During  some  recent  experiments  the 
writer  devised  a new  form  of  generator 
in  which  the  need  of  a separate  gas  sup- 
ply, gas  tight  joints,  and  a complicated 
construction  are  avoided.  This  genera- 
tor, which  is  used  in  substantially  the 
same  manner  as  the  usual  arc,  is  shown 


VIEW  OF  A READILY  MADE  ARC  GENERATOR  FOR 
HIGH  FREQUENCY  CURRENTS 


in  the  accompanying  diagram,  in  which 
the  essential  parts  are  clearly  indicated. 

It  will  be  noted  that  the  electrodes  are 
of  a material  that  generates  its  own  gas 
as  these  electrodes  are  brought  to  in- 
candescence. Flaming  arc  or  magnetite 
electrodes  are  suitable  for  this  purpose. 
They  are  also  inclined  at  such  an  angle 
as  to  throw  the  hot  gas  upwards,  thus 


drawing  in  a cooler  supply  that  also  con- 
tains some  water  vapor  taken  from  the 
bottom  of  the  container.  The  electrodes 
are  maintained  at  a uniform  distance  by 
suitable  means,  and  the  device  works 
continually  as  long  as  current  is  supplied 
at  the  terminals.  The  electrodes,  too, 


are  of  such  nature  that  they  burn  several 
times  as  long  as  would  similar  carbon 
electrodes.  The  level  of  the  water  is 
maintained  just  below  the  arc,  as  shown, 
by  means  of  a simple  outlet  and  bypass, 
not  indicated  in  the  sketch.  In  experi- 
ments with  modifications  of  this  arc,  for- 
eign electrodes  and  cooled  electrodes  of 
other  materials  were  tried,  but  the  best 
results  were  obtained  with  the  arrange- 
ment shown. 

Experiments  with  this  device  have 
shown  that  it  is  suitable  for  very  high 
frequencies,  and  in  view  of  the  novel 
features,  including  the  simple  design,  it 
is  suitable  for  the  demonstration  of 
radio-telephony  and  telegraphy,  as  well 
as  for  the  treatment  of  certain  ailments 
of  delicate  human  organs  in  therapeu- 
tics. In  all  cases  a very  steady  and  de- 
pendable arc  is  maintained — a condition 
essential  to  successful  work. 


The  forest  service  collected  40,000 
pounds  of  tree  seed  last  year  for  use  in 
reforestation  work.  The  total  area  re- 
forested was  about  30,000  acres. 


If  you  mean  “No,”  say  “No” — unless 
you  are  a woman. 
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New  Resistance  and  Heating  Units 


GREAT  strides  have  recently  been 
made  in  electric  heating  appli- 
ances while  a reduction  of  the  price  of 
electric  current  in  almost  every  city 
has  rendered  it  possible  for  electric 
heating  to  become  a universal  con- 
venience. 

The  most  important  part  of  any  elec- 
trical heating  or  cooking  utensil  is  the 
heating  unit.  Not  only  must  the  cost 
of  this  part  he  taken  into  consideration, 
but  the  extra  cost  of  mounting  and 
working  the  unit  into  various  appli- 
ances, its  efficiency  for  transforming 
electric  current  into  heat,  and  other 
similar  factors  must  not  be  overlooked 
in  the  manufacturing  of  heating  and 
cooking  devices. 

In  the  accompanying  illustrations  is 
shown  a new  heating  unit  that  has  re- 
cently been  tested  out  by  some  of  the 
largest  electrical  manufacturing  com- 
panies. Not  only  has  this  unit  been 
adopted  by  many  of  them,  but  the  ex- 
perts of  these  concerns  have  pro- 
nounced it  to  be  the  best  so  far  pro- 
duced. 

In  order  that  any  heating  unit  be 
rendered  efficient,  it  is  necessary  to 
have  it  contain  as  little  metal  as  pos- 
sible. Under  such  conditions  all  the 
heat  generated  is  imparted  more  rap- 
idly either  to  the  surrounding  air  or 
into  the  surface  where  the  heat  is  to 
be  transmitted.  The  unit  described  in 
this  article  contains  no  metal  other 
than  the  wire  itself  and  is  therefore 
most  suitable  for  electric  stoves,  elec- 
tric radiators,  car  heaters,  foot  warm- 
ers, hot  plates,  incubators,  and  all  va- 
rieties of  electric  warming  and  cook- 
ing devices.  It  is  also  especially 
adapted  for  meter  testing  work,  motor 
startcfcs,  controllers,  power  stations 
and  for  other  similar  purposes.  It  is 
an  excellent  substitute  for  lamps  inas- 
much as  it  is  unbreakable,  portable  and 
easily  mounted,  not  to  mention  its 
lower  cost.  A 1,500  watt  unit  com- 
plete weighs  but  five  ounces. 

In  one  of  the  accompanying  views 
is  shown  an  electric  unit  composed  of 
high  resistance  material.  The  material 
employed  has  a resistance  of  over  fifty 
times  that  of  copper.  It  is  interwoven 
back  and  forth  with  pure  asbestos  cord. 


This  construction  insures  the  unit 
against  becoming  deformed  as  is  often 
the  case  with  resistance  wound  in 
spirals.  Another  feature  gained  by  this 
design  is  the  simplicity  with  which 
connections  may  be  made  every  few 
inches,  so  that  when  this  unit  is  em- 
ployed in  rheostats  the  connecting 
strips  can  be  arranged  in  such  a man- 
ner that  the  motor  will  start  smoothly. 
These  units  are  unbreakable  and  can 
be  employed  with  great  reliability  and 
efficiency  for  all  types  of  crane  and 
railway  controllers  which  are  sub- 
jected to  violent  vibration.  It  is  claimed 
by  the  manufacturer  that  these  units 
are  much  cheaper  than  any  others  now 
on  the  market ; this  being  accounted  for 


ONE  OP  THE  NEW  RESISTANCE  UNITS 


by  the  fact  that  they  contain  less  ma- 
terial and  are  therefore  less  expensive 
to  manufacture.  They  are  also  very 
much  lighter  for  they  contain  no  metal 
outside  of  the  wire  itself. 

The  new  resistance  units  are  made 
in  many  different  sizes  and  in  several 
styles.  They  can  be  made  in  any  shape 
or  size  and  for  any  carrying  capacity 
up  to  700  amperes.  When  made  in  the 
form  of  a band  or  cord,  they  are  said 
to  be  far  superior  to  spiral  or  grid  re- 
sistances. 

Among  the  many  applications  of 
these  new  heating  units  one  of  the 
most  noteworthy  is  an  electric  radiator 
weighing  but  five  pounds  and  which 
can  be  attached  to  any  electric  light 
socket. 
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Construction  of  a Quenched  Gap 

By  Earle  C.  Hanson 


THE  Lepel  arc,  the  Telefunken 
series  of  Lepel  arcs  and  the  Peu- 
kert  gap  in  oil  between  a fixed  and  a 
rotating  disc,  are  very  efficient  and  prac- 
tical forms  of  quenched  spark  gaps.  All 
of  these  possess  in  common  the  charac- 
teristic of  a very  short  spark  gap  pro- 
vided with  means  for  rapid  cooling  so 
as  to  effect  a speedy  restoration  of  the 
high  resistance  of  the  gap  after  the  en- 


SOME  OF  THE  PARTS  COMPRISING  A SIMPLE 
QUENCHED  GAP 

ergy  has  left  the  primary  circuit.  The 
credit  for  foreseeing  the  importance  of 
this  requirement  and  of  indicating  means 
for  attaining  it  belongs  to  Professor 
Max  Wein. 

The  quenched  gap  is  economical  in 
transmitting  energy,  practically  noiseless, 
easy  to  control,  emits  a persistent  train 
of  oscillations,  and  has  a low  logarithmic 
decrement,  thereby  complying  complete- 
ly with  the  new  wireless  law.  A quenched 
gap  built  according  to  the  specifications 
of  this  article  will  fully  repay  the  experi- 
menter, by  the  increased  efficiency  he 
can  obtain  from  his  transmitting  ap- 
paratus. 

The  two  end  pieces  are  cut  from  l/2 
inch  fiber,  4 inches  square.  Through  the 
center  of  each  piece  a inch  hole  is 
drilled.  Twelve  copper  discs  are  turned 
down  till  the  surface  is  true.  The  thick- 
ness being  V\  inch  and  the  diameter  of 
each  it/2  inches.  A ]/2  inch  hole  is  next 
drilled  through  the  center  of  each  plate 
and  a larger  drill  is  then  used  to  drill 
half  way  through  from  each  side.  One 
of  the  accompanying  views  shows  the 


gap  taken  apart  and  clearly  brings  out 
the  construction  of  the  disc,  also  the 
outer  groove  and  the  thin  rim  6f  the 
plate  that  is  used  to  prevent  the  current 
from  sparking  across  on  the  outer  por- 
tion of  the  disc  where  the  rubber  rings 
are  placed.  The  rubber  rings  are  cut 
from  l/i  inch  material  and  the  rim  is 
% inch  wide.  Two  rubber  plates 
inches  in  diameter  and  with  a y2  inch 
hole  through  their  center  are  used  as 
end  washers.  The  square  end  pieces 
have  binding  posts  screwed  to  the  fibre 
and  are  connected  with  the  end  copper 
discs  by  means  of  strips  of  copper.  A 
6 inch  bolt,  inch  in  diameter  is  passed 
through  one  of  the  end  pieces  and  then 
several  layers  of  empire  cloth  are  tight- 
ly wound  on  the  bolt  so  as  to  just  allow 
the  twelve  discs  to  fit  over  the  bolt. 
The  rubber  rings  are  placed  between 
each  pair  of  metal  plates.  The  other 
end  piece  is  then  placed  on  the  bolt  and 
a nut  screwed  on.  The  gap  is  then  com- 
pleted and  placed  on  a marble  base.  The 
other  illustration  shows  the  completed 
quenched  gap. 

The  writer  has  tried  the  Lepel  gap 
with  two  of  the  plates  used  on  the 

I 


COMPLETELY  ASSEMBLED  QUENCHED  GAP  FOR 
AMATEURS 

quenched  gap  described  above,  obtaining 
highly  satisfactory  results. 

From  the  two  illustrations  the  reader 
can  get  a much  better  idea  of  the  actual 
construction  of  a Telefunken  gap  than 
a drawing  could  possibly  furnish.  Any 
other  dimensions  can  be  used,  but  the 
main  aim  of  the  author  has  been  to 
make  it  small,  neat  and  reliable. 
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The  quenched  spark  is  well  known  in 
Europe  and  is  fast  taking  its  place  in 
America  in  a variety  of  types.  Modern 
Electrics  published  a most  interesting 
article  in  the  November,  1913,  issue  on 
this  topic. 

It  would  be  well  in  closing  to  suggest 
that  the  experimenter  read  die  work  by 
George  W.  Pierce,  Principles  of  Wire- 
less Telegraphy , for  a detailed  descrip- 
tion of  the  working  of  the  quenched  arc. 


AN  AUTO-SLED  FOR  THE 
YOUNG  FOLKS 

A.  Arthur  Jewett,  of  Skowhegan,  Me., 
has  recently  perfected  a double-runner 
motorcycle  combination  that  is  an  object 
of  envy  among  the  youngsters  about 
town.  He  removed  the  engine  from  a 
regular  motorcycle  and  mounted  it  to  the 
rear  end  of  the  bobsled.  The  engine  is 
belted  to  a large  pulley  on  a counter 
shaft,  and  the  latter  is  connected  by 
sprocket  and  chain  to  the  driving  wheel. 
The  driving  wheel  is  set  in  the  rear  end 
of  a movable  frame  pivoted  on  the  cor- 
ner shaft  so  that  it  rises  and  falls  readily 
to  cover  all  inequalities  in  the  road.  The 


A 400  H.  P.  FRENCH  AIR  SHIP 

The  accompanying  illustration  shows 
the  French  dirigible  airship  “Commandant 
Coutelie,”  constructed  at  Puteaux  by  the 
Societe  “Zodiac,”  and  equipped  with  two 
six-cylinder  gasoline  motors  of  190  h.p. 
each.  These  gasoline  engines  operate  at 


FRENCH  DIRIGIBLE  AIRSHIP  "COMMANDANT 
COUTELIE”  IN  FLIGHT 


a normal  speed  of  1,000  revolutions  per 
minute.  They  drive  two  propellers,  each 
4.5  meters  in  diameter,  at  a speed  of  500 
revolutions  per  minute.  The  two  motors 
are  situated  24.5  meters  apart  and  pro- 


A NOVEL  FORM  OF  MOTOk-DRIVEN  BOBSLED,  SHOWING  THE  MOTORCYCLE  ENGINE, 
BELT  DRIVE  AND  THE  TOOTHED  DRIVING  WHEEL  AT  THE  REAR 


rim  of  the  driving  wheel  is  studded  with 
sharpened  steel  calks  to  give  a firm  grip 
upon  the  snow.  Mr.  Jewett  gets  a speed 
of  about  20  miles  per  hour.  It  will  go 
up  the  highest  grade  that  is  found  on  the 
ordinary  road  at  the  rate  of  from  12  to 
15  miles  per  hour. — John  E.  Taylor . 


pel  the  airship  at  a speed  of  62  kilo- 
meters per  hour.  The  fuel  tanks  can 
hold  sufficient  fuel  to  operate  both  mo- 
tors at  normal  speed  and  power  for  20 
hours. 

The  total  weight  of  the  airship  with 
two  pilots,  two  observers  and  four  me- 
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chanics  is  said  to  be  2,200  kilograms. 
This  dirigible  airship  has  a gas  volume 
of  9,500  cubic  meters  and  a fabric  sur- 
face of  3,250  square  meters.  It  has  two 
balloonets  of  3,600  cubic  meters  and  a 
total  length  of  92  meters,  with  a diam- 
eter of  14  meters. 

The  envelope  is  made  from  double 
fabric  caoutchoute  with  a wind  resist- 
ance of  1,600  kilograms  or  400  gramms 


per  square  meter.  The  framework  of 
the  car  is  40  meters  long  and  2 meters 
high  with  a width  of  1.3  meters.  It  is 
located  at  a distance  of  5 meters  below 
the  balloon.  The  total  height  of  the  air- 
ship including  the  balloon  and  car  is  21 
meters.  The  balloon  has  proven  very 
successful  in  many  flights. — Frank  C. 
Perkins . 


The  New  London  Radio  Station 

By  R.  A.  Dio 


WITHIN  the  past  four  months  the 
signals  from  a new  station  have 
made  themselves  manifest  over  a con- 
siderable area  and  possibly  the  readers 
of  Modern  Electrics  and  Mechanics 
would  like  some  first  hand  information 
regarding  it.  The  station  in  question  is 
that  located  at  New  London,  Conn.,  the 
call  letters  of  which  are  WLC. 

The  station  is  located  about  two  miles 
from  the  city  of  New  London,  on  the 
banks  of  the  picturesque  Thames  River, 
not  very  far  from  the  course  where  each 
year  the  Yale-Harvard  crews  battle  for 
victory,  and  is  about  a mile  from  the 
open  waters  of  Long  Island  Sound.  It  is 
privately  owned,  and  was  built  for  the 
owners  in  1910  by  the  Massie  Wireless 
Telegraph  Co.,  of  Providence,  R.  I.,  but 
has  only  been  recently  equipped  for  long 
distance  work. 

The  initial  purpose  of  building  such  a 
large  plant  was,  and  still  is,  to  maintain 
a direct  communication  with  the  com- 
pany’s powerful  wrecking  steamer  which 


is  also  equipped  with  radio-apparatus. 
The  station  is,  however,  open  to  public 
service,  under  the  London  Convention 
rules,  and  handles  all  the  commercial 
business,  at  the  East  end  of  Long  Island 
Sound,  from  the  steamers  equipped  with 
the  Fessenden  System. 

There  are  at  present  two  complete 
transmitting  sets  installed  here,  which 
are  both  used  as  circumstances  dictate. 
The  principal  set  consists  of  a two 
kw.,  500  cycle,  synchronous  rotary  set, 
which  is  manufactured  by  the  National 
Electric  Signalling  Company,  under  the 
Fessenden  patents.  It  is  similar  to  the 
sets  installed  on  some  of  the  steamers 
of  the  United  Fruit  Company  and  com- 
prises a 5 h.p.,  60  cycle  D.  C.  motor,  flex- 
ibly coupled  to  a 500  cycle  A.  C.  genera- 
tor, while  on  the  same  shaft  with  the  ro- 
tor of  the  generator  is  mounted  the  ro- 
tary spark  gap  enclosed  in  an  adjustable 
muffling  case  to  which  the  fixed  electrodes 
are  fastened.  The  rotating  wheel  ofcthe 
gap  is  a steel  disc  with  copper  sparking 


VIEWS  FROM  THE  TOP  OF  THE  AERIAL  MAST:  AT  THE  LEFT  MAY  BE  SEEN  THE  CITY  OF 
NEW  LONDON,  WHILE  AT  THE  RIGHT  IS  THE  MOUTH  OF  THE  THAMES  RIVES 


Digitized  by 


Google 


March,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


299 


points  set  in  the  edge.  These  points  are 
made  in  the  shape  of  a small  wedge 
which  approaches  the  stationary  point 
broad  side  on ; the  discharge  taking 
place  from  the  sharpened  end. 

The  transformer  is  of  the  open-core 
type,  standing  about  four  feet  high  and 
is  fitted  with  protective  gaps  for  exces- 
sive strain.  The  condenser  is  of  the 
well-known  compressed  air  dielectric  pat- 
tern and  a constant  pressure  of  250 
pounds  is  kept  on  the  plates  at  all  times. 

The  switchboard  which  controls  the 
large  set  stands  about  six  feet  high  and 
upon  the  upper  panel  are  mounted  two 
circuit-breakers,  an  A.  C.  ammeter,  a 
frequency  meter  and  a voltmeter  with 
interchangeable  plug,  in  order  that  it 
may  be  used  for  either  A.  C.  or  D.  C.  ma- 
chines. On  the  central  panel  are  the 
controlling  switches  and  the  rheostats, 


PRESENT  RECEIVING  APPARATUS  AND  SWITCH- 
BOARD FORMERLY  USED 


while  on  the  lower  division  is  mounted 
the  automatic  starting  device,  by  means 
of  which  the  operator  is  able  to  start  the 
generator  by  simply  pushing  a button  be- 
sides the  transmitting  key. 

This  comprises  the  long  distance  set. 
The  auxiliary  set  is  a l/i  kw.,  60  cycle 
set  which  is  operated  directly  from  the 
street  mains.  The  same  condenser  and 
oscillation-transformer  are  used  on  both 
sets.  The  rotary  gap  of  the  small  set  is 
operated  by  a small  induction  motor  on 
1 10  volts  through  an  impedance  coil  and 
has  a milled  wheel  of  brass  with  eight 
sparking  points.  These,  together  with 
the  inductance  coils  of  flat  copper  strip 
wound  on  edge — of  which  there  are  three 
— besides  the  oscillation  transformer 
which  is  made  in  a like  manner,  com- 


plete the  description  of  the  apparatus  in 
the  generator-room.  It  is  to  be  regretted 
that  no  photographs  could  be  obtained 


LOOKING  DOWN  FROM  THE  TOP  OP  THE  AERIAL 
MAST 


of  this  room,  but  it  is  hoped  that  this  de- 
scription will  give  the  reader  a fair  idea 
of  the  transmitting  sets. 

The  combined  receiving  room  and  of- 
fice contain  the  transmitting  key  and 
receiving  apparatus,  of  which  the  accom- 
panying view  will  give  a good  idea.  It 
is  the  regulation  Fessenden  receiver  and 
is  very  selective.  The  signals  from 
Mare  Island,  California,  have  been  re- 
corded here  and  those  from  the  Canal 
Zone  and  Guantanamo  are  continually 
heard  with  great  distinctness.  On  the 
operating  desk  is  a direct  Western  Union 
wire  to  New  York  and  New  England 
points. 


LOOKING  UP  THROUGH  THE  CENTER  OF  THE 
AERIAL  MAST 


The  tower  supporting  an  antennae  of 
fifteen  phosphor-bronze  wires  five  feet 
{ Continued  on  page  344) 
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Electrical  Equipment  of  the  Panama  Canal 

Almost  as  Marvelous  as  the  Canal  Itself  are  the  Centralized 
Control  and  Indicating  Systems 

Illustrations  by  courtesy  of  the  General  Electric  Co. 


THE  electrical  specification,  design 
and  manufacture  of  the  Panama 
Canal  centralized  control  system  may 
properly  be  regarded  as  one  of  those 
undertakings  which,  from  an  engineering 
standpoint,  not  only  arouse  a lively  in- 
terest, but  also  present  an  opportunity 
for  much  valuable  instruction.  The  in- 
terest results  mainly  from  the  immensity 
of  the  canal  project  itself,  and  the  in- 
struction from  a consideration  of  the 
methods  employed  to  insure  the  passage 
of  even  the  largest  ships  afloat  across 
the  isthmus  with  speed  and  safety.  The 
complete  operation  of  the  canal  locks, 
terminals  and  auxiliary  equipment  uti- 
lizes electrical  energy  throughout,  with 
the  present  exception  of  the  Panama 
Railroad,  the  electrification  of  which  is 
under  contemplation. 

The  specifications  for  the  entire  gen- 
erating, lock  controlling,  and  distribution 
system  for  operating  the  Panama  Canal 
were  prepared  under  the  supervision  of 
Mr.  Edward  Schildhauer,  electrical  and 
mechanical  engineer,  Isthmian  Canal 
Commission,  assisted  by  a staff  of  able 
electrical  engineers,  including  Mr.  C.  B. 
Larzelere,  who  was  closely  identified 
with  the  lock  control  problems,  and  Mr. 
W.  R.  McCann  with  the  generation  and 
distribution  of  power.  These  specifica- 
tions exhibited  great  care  and  painstak- 
ing engineering.  They  contained  every 
safeguard  that  expert  engineers  could 
suggest,  were  exact  and  explicit  in  re- 
gard to  the  results  required,  yet  gave 
proper  range  in  the  details  of  accom- 
plishment. 

GENERATION  AND  DISTRIBUTION 

The  power  system  for  the  operation  of 
the  locks,  towing  locomotives,  lights  for 
the  locks  and  buildings,  and  motors  not 
directly  connected  with  the  lock  control, 
is  composed  of : 

A 7500  kv-a,  2,200  volt  hydroelectric  power 
plant  at  the  Gatun  Dam ; . , 

A 4500  kv-a,  2,200  volt  Curtis  turbo-gen- 
erator electric  power  plant  at  Miraflores  for 
emergency,  lately  used  to  supply  power  for 
construction  work; 


A double  44,000  volt  transmission  line 
across  the  Isthmus,  connecting  Cristobal  and 
Balboa  with  the  two  power  plants; 

Four  44,000—2,200  volt  substations,  stepping 
down  at  Cristobal  and  Balboa,  and  up  or  down 
at  Gatun  and  Miraflores,  depending  on  which 
of  the  two  plants  is  supplying  power; 

Thirty-six  2,200—240  volt  transmission  sta- 
tions for  power,  traction  and  light  at  Gatun, 
Pedro  Miguel  and  Miraflores  locks; 

Three  2,200 — 220 — no  volt  transformer  sta- 
tions for  the  control  boards  at  the  locks; 

Stations  at  Cristobal  and  Balboa  for  coal 
handling  plants,  machine  shops  and  dry  docks. 

The  system  of  connection  throughout 
employs  a.  double  bus,  double  switch 
scheme,  with  provision  for  disconnecting 
any  oil  switch  for  cleaning  or  repairs 
without  interrupting  the  circuit.  In  the 
power  house  and  the  four  44*000  2, 200- 
volt  substations,  the  oil  switches  are 
solenoid  operated  and  are  installed  in 
concrete  cells,  above  which  are  concrete 
fireproof  compartments  containing  the 
two  sets  of  buses.  In  the  thirty-six 
transformer  stations  in  the  lock  walls, 
the  oil  switches  are  hand  operated.  All 
2,200-volt  oil  switches  have  disconnect- 
ing switches,  so  arranged  that  live  parts 
are  completely  covered. 

The  instrument  and  control  board  for 
the  Gatun  generating  station  is  of  natural 
black  slate,  as  are  all  the  switchboards 
for  the  power  system.  It  is  totally  en- 
closed by  means  of  grille  work  with 
doors  at  each  end.  The  switchboards 
for  the  transmission  line  substations  are 
of  the  vertical  type,  with  control  appa- 
ratus and  mimic  connections  symmetric- 
ally arranged  on  the  middle  section  of 
the  panels.  The  rear  of  the  board  is 
enclosed  by  means  of  grille  work  with 
doors  at  each  end. 

POWER  SUPPLY  AND  CONTROL  PANELS  FOR 
LOCK  MACHINERY  MOTORS 

Current  for  the  lock  machinery  and 
towing  locomotives  is  transformed  from 
the  2,200-volt  system  in  the  immediate 
vicinity  of  where  it  is  used.  There  are  a 
total  of  thirtv-six  transformer  stations, 
for  all  locks,*  each  containing  duplicate 
200  kva.  3-phase  2,200  240”v°lt  trans* 
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formers  for  power,  and  one  single-phase 
25-kva.  2,200  220-1 10  volt  transformer 
for  lighting.  The  stations,  normally  fed 
from  the  2, 200- volt  buses  in  the  44,000 
2,200-volt  substations,  can  also  be  oper- 
ated from  the  power  plants ; the  stations 
at  Gatun  locks  from  the  Gatun  hydro- 
electric station ; and  the  stations  at  Mira- 
flores  and  Pedro  Miguel  from  the  Mira- 
flores  emergency  steam  plant. 

To  give  an  idea  of  the  number  and 
sizes  of  motors  to  be  controlled  in  oper- 
ating the  lock  machinery,  the  following 
table  is  interesting: 

Motors  each 


Machines  and  Operation.  Machine 

and  H.P. 

Miter  gate,  moving,  each  leaf 1—25 

Miter  gate,  miter  forcing 1—7 

Fender  chain,  main  pump 1 — 70 

Fender  chain,  operating  valve 1 — l/2 

Rising  stem  gate  valve 1 — 40 

Cylindrical  valve  1 — 7 

Guard  valve  1—25 

Auxiliary  culvert  valve 1 — 7 


Totals 


by  a device  called  a miter  forcing  ma- 
chine. 

On  the  top  of  all  mitering  gates  a foot- 
walk  with  hand  rails  is  provided.  When 
the  gates  are  opened  and  in  the  recesses 
provided  for  them  in  the  lock  walls, 
these  hand  rails  would  interfere  with  the 
passing  of  the  towing  locomotives,  ex- 
cept in  the  case  of  the  lower  guard  gates.* 
The  hand  rails  are  therefore  made  to  be 
raised  and  lowered.  This  is  done  by  a 
motor  under  the  footwalk,  controlled 
from  the  lock  wall. 

The  chain  fenders  are  stretched  across 


Number  of  Motors.  Total 

Horse 


Gattin. 

Ped.  M. 

Mira. 

Total. 

Power. 

40 

24 

28 

92 

2300 

20 

T2 

14 

46 

322 

16 

l6 

16 

48 

3360 

16 

l6 

16 

48 

24 

56 

24 

36 

1 16 

4640 

60 

20 

40 

T20 

840 

6 

6 

6 

18 

450 

4 

4 

4 

12 

84 

”218 

122 

160 

500 

12020 

There  are  many  motors  not  included 
above,  as,  for  instance,  those  for  the 
spillway  gates,  for  the  hand  rails  on  the 
mitering  gates,  and  for  the  sump  pumps. 
The  spillway  gates  are  remote  controlled 
from  a special  control  board 

LOCATION  AND  OPERATION  OF  LOCK  MA- 
CHINERY 

From  an  operating  standpoint  the  ma- 
chinery was  placed  below  the  coping  of 
the  lock  walls,  thus  affording  a clear 
space  for  maneuvering  ships  and  pro- 
tecting the  apparatus  from  the  weather 
without  erecting  numerous  houses. 

The  mitering  gates  consist  of  two  mas- 
sive leaves  pivoted  on  the  lock  walls 
which  operate  independently  of  each 
other.  A pair  of  gates  is  located  where 
each  change  of  level  occurs  and  divides 
the  locks  into  i,ooo-foot  chambers.  In 
addition  to  these  gates,  at  lake  and  ocean 
ends  are  duplicate  pairs  of  gates  used 
as  guard  gates.  To  handle  the  vessels 
of  various  sizes  with  the  minimum  use 
of  water,  mitering  gates  of  the  same  de- 
scription as  those  above  are  installed, 
dividing  i,ooo-foot  locks  into  two  com- 
partments. These  gates  are  termed  in- 
termediate mitering  gates.  When  the 
mitering  gates  are  closed  they  are  what 
might  be  termed  clamped  in  this  position 


the  canal  in  front  of  all  mitering  gates 
which  can  be  exposed  to  the  upper  lock 
level  and  also  in  front  of  the  guard  gates 
at  the  lower  end.  These  chains  are  main- 
tained in  a taut  position  when  the  gates 
behind  are  closed,  and  are  lowered  when 
the  gates  are  opened  for  the  passage  of 
a ship.  The  chains  are  raised  and  low- 
ered by  a method  similar  to  that  fol- 
lowed in  hydraulic  elevators,  with  the 
additional  feature  that  if  a ship  ap- 
proaches the  gates  at  a dangerous  speed 
and  rams  into  the  chain,  the  chain  is 
paid  out  in  such  a way  as  to  gradually 
stop  the  ship  before  it  reaches  the  gates. 
Lowering  the  chain  for  the  passage  of 
a vessel  and  raising  it  again  after  the 
vessel  has  passed  is  accomplished  by  two 
motors : one  driving  the  main  pump  sup- 
plying water  under  pressure,  and  the 
other  operating  a valve  which  controls 
the  direction  of  movement  of  the  chain. 
These  two  operations  are  combined  in 
one,  each  motor  being  stopped  automat- 
ically by  a limit  switch  when  the  motor 
has  performed  its  function. 

The  filling  and  emptying  of  the  locks 
is  accomplished  by  three  culverts,  one  in 
the  middle  wall  and  one  in  each  side  wall, 
the  flow  of  Water  being  controlled  by  ris- 
ing stem  valves.  They  are  located  in  the 
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culverts  at  points  opposite  each  end  of 
each  lock  so  that  the  culvert  can  be  shut 
off  at  any  desired  point  for  filling  a lock 
with  water  from  above,  or  upstream,  or 
for  emptying  it  by  allowing  it  to  flow  out 
and  down  to  the  next  lock.  Lateral  cul- 
verts conduct  the  water  from  the  main 
culverts,  under  the  lock  chambers,  and 
up  through  openings  in  the  lock  floors. 

REASONS  FOR  USING  THE  CONTROL  SYSTEM 
ADOPTED 

As  the  flight  of  locks  at  Gatun,  for  in- 
stance, extends  over  approximately  6,200 
feet,  and  the  principal  operating  ma- 
chines are  distributed  over  a distance  of 
about  4,000  feet,  it  can  be  readily  seen 
that  central  mechanical  transmission  of 
control  of  machines  would  be  almost  im- 
possible; and  to  control  the  machines 
locally  would  mean  a large  operating 
force  distrib- 
uted practical- 
ly along  the 
full  length  of 
the  locks, 
which  has  in- 
variably been 
the  practice 
hereto- 
fore.  Such  a 
force  would  be 
difficult  to  co- 
ordinate into 
an  efficient  op- 
erating sys- 
tem. The  sit- 
uation there- 
fore resolved 
itself  into  centralized  electrical  control, 
which  reduces  the  number  of  operators, 
operating  expense,  and  liability  to  acci- 
dent. To  accomplish  this  system  of  con- 
trol, a control  board  for  each  lock  was 
constructed  which  permitted  having  all 
control  switches  located  thereon  mecharv 
ically  interlocked  so  as  to  minimize,  if 
not  entirely  prevent,  the  errors  of  human 
manipulations. 

CENTRALIZED  CONTROL  AND  INDICATING 
SYSTEM 

The  control  boards  are  installed  in  con- 
trol houses  located  on  the  middle  walls 
at  points  which  afford  the  best  view  of 
the  locks,  although  this  view  is  not  de- 
pended on  to  know  the  position  of  the 
gates  or  other  apparatus,  as  all  are  pro- 
vided with  indicators  on  the  control 
board.  The  control  boards  are  made  ap- 
proximately operating  miniatures  of  the 


locks  themselves,  and  are  arranged  with 
indicating  devices  which  will  always 
show  the  position  of  valves,  lock  gates, 
chains,  and  water  levels  in  the  various 
lock  chambers ; and  with  the  exception  of 
such  machinery  as  needs  only  an  “open” 
or  “closed”  indication,  the  indications 
will  be  synchronous  with  the  movement 
of  the  lock  machinery. 

For  such  indication,  appliances  with 
commutators,  multiple  contacts  or  ratchet 
mechanisms  would  not  be  suitable  be- 
cause of  the  many  contacts  and  small 
pieces  in  their  construction;  and  par- 
ticularly because  devices  of  this  charac- 
ter move  step  by  step  and  would  not  in- 
dicate all  points  in  the  movement  of  the 
main  machinery,  such  indications  being 
more  or  less  approximate  according  to 
the  number  of  steps  in  the  indicating  de- 
vices. The  indicators  on  the  Panama 

control  boards 
were  d e vel- 
oped  especially 
for  this  under- 
taking, and 
show  accu- 
rately and 
synchro- 
nously every 
movement 
of  the  machin- 
ery to  which 
they  are  con- 
n e c t e d , 
whether  in  the 
extremes 
of  travel  or  at 
any  intermedi- 
ate point  between  the  two  extremes. 

A complete  synchronous  indicator  con- 
sists of  a transmitter  located  at  and  op- 
erated by  the  machine  in  the  lock  wall, 
and  a receiver  operating  an  indicator  at 
the  switchboard  in  the  control  house. 
Roth  transmitter  and  receiver  have  a sta- 
tionary and  a rotating  part.  The  stators 
have  3-phase  windings  with  leads  from 
three  corresponding  equidistant  points 
brought  out  and  connected  together,  but 
not  connected  to  a source  of  power,  the 
stator  coils  being  energized  by  induction 
from  the  rotors.  The  rotors  are  bipolar 
and  are  connected  in  multiple  and  ener- 
gized from  a no-volt  25-cycle  single- 
phase  source. 

The  movement  of  the  lock  machinery 
and  with  it  the  connected  transmitter  ro- 
tor produces  a field  in  the  transmitter 
stator  polarized  in  the  direction  of  #)$ 
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rotor  axis,  which  induces  voltage  in  the 
stator  coils.  This  voltage  is  transmitted 
by  the  3-phase  connection  above  men- 
tioned, to  the  receiver  stator  coils  and 
duplicates  in  them  but  in  the  reverse 
direction,  the  same  conditions  of  polarity 
and  voltage  as  present  in  the  transmitter. 
The  rotor  of  the  receiver  being  energized 
by  the  external  source  in  the  same  direc- 
tion as  that  of  the  transmitter,  is  reacted 
upon  by  the  polarized  receiver  stator  un- 
til the  magnetic  axes  coincide  and  the  ro- 
tors of  both  transmitter  and  receiver  are 
in  the  same  relative  position.  Any  dif- 
ference in  the  position  of  the  transmitter 
and  receiver 
rotors  causes 
a difference  of 
^potential  b e - 
tween  the  sta- 
tor  windings 
with  a conse- 
quent flow  of 
current  and 
resultant 
torque,  which 
again  moves 
the  receiver 
rotor  to  t h e 
same  relative 
position 
as  that  of  the 
transmitter  ro- 
tor. The  re- 
ceiver rotor 
follows  closely 
and  smoothly 
thej  movement 
of  the  trans- 
mitter rotor, 
and  conse- 
quently i m - 
parts  to  the 
position  indi- 
cator a movement  identical  with  the 
movement  of  the  lock  machine,  although 
on  a scale  reduced  to  the  requirements  of 
the  control  board.  A brief  description  of 
the  individual  synchronous  indicators  fol- 
lows: 

In  the  case  of  the  mitering  gates,  the 
vertical  operating  shaft  is  connected  to 
a shaft  which  operates  the  transmitter 
machine.  The  latter  shaft  is  threaded 
and  carries  a nut  on  which  is  mounted  a 
rack.  The  rack  engages  a gear  on  the 
rotor  shaft,  and  this  turns  the  rotor  as 
the  gates  operate.  The  mitering  gate  in- 
dicator comprises  a pair  of  aluminum 


leaves,  shaped  to  correspond  to  the  plan 
view  of  the  top  of  the  gate,  which  travel 
horizontally  just  above  the  top  of  the 
board,  the  hinge  ends  being  connected  to 
shafts  extending  down  through  the  sur- 
face of  the  board  where  they  are  geared 
to  the  receivers  by  means  of  bevel  gears. 
When  the  miniature  gates  are  completely 
opened,  they  are  covered  by  shields  to 
give  the  effect  of  the  gates  folding  back 
into  recesses  in  the  lock  walls. 

For  the  chain  fender,  the  position  in- 
dicator transmitter  is  driven  by  the  shaft 
which  operates  the  limit  switch  that  con- 
trols the  stroke  of  the  piston.  The  in- 
dication on  the 
board  is  given 
by  a small  alu- 
minum chain, 
which,  like 
the  large 
chain,  is  raised 
and  lowered, 
each  end  op- 
erating inde- 
pendently, the 
large  chain  be- 
ing lowered  to 
the  bottom  of 
the  lock  and 
the  small 
chain  into  a 
slot  on  the 
control  board. 
The  ends  of 
the  miniature 
chain  are  fast- 
ened to  sema- 
phore arms 
which  are  con- 
nected to  seg- 
mental gears 
tneshing  with 
the  driving 
gears  in  the  receiver  machines.  As  the 
receiver  rotors  turn,  the  chain  is  either 
lifted  or  lowered,  the  position  of  the 
large  chain  from  the  bottom  of  the  lock 
being  indicated  by  the  angle  of  the  sem- 
aphore arms. 

As  the  rising  stem  valves  occur  in 
pairs,  their  position  indicator  machines 
occur  in  pairs  also.  The  transmitter  ro- 
tor is  driven  by  a shaft  and  gearing  sim- 
ilar to  that  described  for  the  mitering 
gates.  Each  indicator  is  similar  to  a small 
elevator,  a car  being  used  to  indicate  the 
position  of  the  valve  gate.  Both  front 
( Continued  on  page  346) 
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PIG.  I.— COMPLETED  INKSTAND,  SHOWING  ITS  ATTRACTIVE  APPEARANCE 


An  Attractive  Inkstand 

Made  in  Marble  or  Alabaster  and  Artistically  Decorated  With 

Copper  Mounts 

By  Geo.  F.  Rhead 


Illustrations  from  drawings  made  by  the  author. 


OUR  illustration,  Fig.  i,  shows  an 
inkstand  for  execution  in  Alabas- 
ter, or  Pentelikon  Marble.  The  former 
is  one  of  the  softest  marbles  and  conse- 


FIG.  2.— SIDE  VIEW  OF  ONE  OF  THE  INK 
CONTAINERS  AND  BASE 


quently  easiest  to  work,  though  its  soft 
and  brittle  nature  necessitates  especial 
care  in  handling.  The  marble  work  is 
enriched  with  beaten  copper  mounts,  ap- 
plied at  the  front  of  the  ink-containers 
and  also  to  the  lids  of  same,  with  a small 
mount,  but  one  productive  of  some  con- 
siderable effect,  applied  to  the  centre 
of  the  base.  The  stand  is  supported 
upon  a wooden  base,  preferably  of  eb- 
ony, to  provide  against  fracture  in  mov- 
ing. The  ink-containers  are  made  sep- 


arately from  the  base,  but  are  cemented 
thereto  upon  completion.  They  fit  into 
shallow  recesses  cut  to  receive  them. 

The  plan  and  elevation  of  the  ink- 
stand  with  measurements  are  given  in 
Figs.  2 and  3.  From  these  it  will  be  ob- 
served that  to  make  it  there  will  be  re- 
quired three  pieces  of  marble;  one 
measuring  12  x 3^  x £4  inches,  for  the 
base,  and  two  2l/i  inch  squares  for  the 
two  ink  containers.  These  may  be  pro- 
cured without  any  difficulty  from  any 
monumental  mason  at  a trifling  cost, 


FIG.  3. — TOP  VIEW  OF  ONE  OF  THE  INK 
CONTAINERS  AND  BASE 


who,  for  a little  extra,  will  cut  them  to 
the  necessary  shape.  This  is,  however, 
not  a very  difficult  matter  to  undertake 
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oneself  if  necessary,  for  alabaster  can  be 
cut  quite  easily  with  an  ordinary  saw, 
and  pentelikon  marble  can  be  cut  similar- 


riG.  6. — BIT  USED  FOR  BORING  HOLES  IN  MARBLE 


base,  the  first  operation  will  be  the  true- 
ing  up  of  the  under  surface  by  chiseling 
off  all  irregularities  in  the  way  of  pro- 
jections, and  rasping  until  a perfectly 
flat  surface  is  secured.  Two  stone-ma- 
son's chisels  are  shown  in  Fig.  4:  One 
is  flat  at  the  end  like  an  ordinary  chisel, 
while  the  other  takes  a curved  form  like 


ly,  providing  a little  patience  is  taken 
over  the  work.  The  marble  requires  to 
be  firmly  fixed  during  the  operation,  such 
as  by  wedging  it  between  blocks  of  wood 
screwed  to  the  bench.  An  old  saw 
should  preferably  be  used,  as  marble 
cutting  is  not  likely  to  improve  its  cut- 
ting powers,  but,  of  course,  the  sharper 


FIG.  9— TWO  PARTS  USED  IN  MAKING  THE 
HINGE 


it  is  the  better.  The  cut  should,  from 
time  to  time,  during  the  cutting,  be  fed 
with  water,  and  care  should  be  taken  to 
cut  vertically,  or  a great  deal  of  work 


FIG.  8.— TWO  VIEWS  OF  THE  COMPLETED  HINGE 


will  be  occasioned  afterwards  with  the 
chisel.  Supposing  a piece  of  marble  has 
been  roughly  hewn  to  the  size  of  the 


a gouge,  the  latter  being  the  most  gen- 
erally used.  It  should  be  kept  as  sharp 
as  a razor,  and  then  the  work  will  be 
found  to  go  quite  easily.  During  the 
chiselling,  the  marble  must  be  kept  per- 
fectly rigid,  and  to  effect  this  two  pieces 
of  wood  are  screwed  at  each  side  of  the 
block,  to  an  absolutely  rigid  bench. 

In  chipping,  the  blows  are  lightly 
given,  the  action  of  the  chisel  being  to 
cut  rather  than  to  chip  off  pieces.  When 
the  surface  is  almost  flat,  finish  by  rasp- 
ing until  it  is  quite  regular.  Fig.  5 shows 
a useful  form  of  rasp  used  by  marble 
workers  for  the  small  corners  and  angles. 
The  marble  is  then  turned  over  and 
firmly  secured,  and  it  should  be  noted  if 


FIG.  IO. — VIEW  OF  THE  BACK  OF  THE  HINGE 


it  lies  perfectly  flat  on  the  bench,  for 
should  it  not,  it  will  be  extremely  liable 
to  fracture  during  the  chiselling  of  the 
hollow  parts  in  the  upper  surface. 

The  simplest  method  of  hollowing  the 
shallow  recesses  in  the  base  of  the  stand, 
would  be  to  drill  a series  of  holes  the 
full  depth  of  the  recess  along  the  center, 
in  the  deepest  part  of  the  recess.  This 
depth  should  not  be  more  than  3/16  inch 
as  a deeper  recess  will  only  tend  to  weak- 
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en  the  stand.  The  method  of  working  cut  to  fit  each  one.  A line  is  then  accu- 
is  to  chisel  round  the  edges  of  the  holes  rately  marked  around  the  sides  inch 
and  repeatedly  enlarge  them  until  the  from  the  top  of  each  and  a slice  of  mar- 


FIG.  5- — A TYPE  OF  RASP  THAT  WILL  BE  FOUND  VERY  EFFECTIVE  IN  WORKING  THE  MARBLE 


boundary  lines  of  the  recess  are  reached,  ble  sawn  off  to  form  the  lid.  The  circular 
This  is  always  the  best  method  to  adopt  hole  that  forms  the  ink-well  is  then 
if  a recess  has  to  be  cut,  whatever  its  sunk  in  the  larger  piece,  adopting  the 


FIG.  4 — TWO  FORMS  OF  CHISELS — THE  UPPER  ONE  HAS  A FLAT  END  LIKE  AN  ORDINARY  CHISEL, 
WHILE  THE  LOWER  ONE  TAKES  A CURVED  FORM  AT  ITS  END 


shape.  Drill  a hole  to  the  depth  of  the 
required  recess,  and  enlarge  the  hole.  A 
small  chisel  of  curved  section  is  the  best 
to  adopt  for  the  early  stages  of  the  work, 
and  it  should  be  kept  well  sharpened.  An 


FIG.  II. — TOP  VIEW  OF  ONE  OF  THE  INK  CONTAIN- 
ERS, SHOWING  DESIGN  AND  HANDLE 


ordinary  archimedian  drill-stock,  with 
the  form  of  bit  shown  in  Fig.  6,  will  be 
found  to  do  the  drilling  as  efficaciously 
as  any. 

After  the  square  of  marble  that  forms 
each  ink-well  and  cover  has  been  trued 
and  brought  to  a finished  state  with  the 
rasps,  its  exact  shape  is  set  out  on  the 
stand,  and  a shallow  recess  accurately 


plan  previously  mentioned  of  drilling  to 
the  depth  and  enlarging  the  hole  with 
chisels.  Considerable  care  is  necessary 
to  avoid  fracture.  No  heavy  blows  must 
be  administered  and  any  attempt  made  to 
hurry  the  work  by  removing  large  frag- 
ments will  tend  to  cause  a breakage.  A 
shallow  recess  is  cut  in  the  lid  as  shown 
in  the  elevation,  Fig.  2,  to  fit  over  the 
rim  of  the  ink-container,  (see  Fig.  y)\ 
An  extremely  simple  form  of  hinge 
and  one  that  is  very  suitable  for  the  pur- 


FIG.  12. — FRONT  VIEW  OF  INK  CONTAINER,  SHOW- 
ING THE  DESIGN  WITH  THE  LID  CLOSED 


pose  in  hand,  is  shown  in  Fig.  8.  It  con- 
sists of  two  pieces  of  metal,  one  bent 
into  the  form  of  a U and  the  other  a 
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small  flat  piece  which  has  one  comer 
rounded  off  that  fits  into  the  U-shaped 
member,  a metal  pin  being  passed 
through  the  whole,  and  burred  at  the 
ends  to  keep  it  in  place.  Copper  can  be 
used  for  making  these  parts.  Each  sec- 
tion is  soldered  to  a metal  plate,  Fig.  9, 
which  can  take  an  ornate  form ; a simple 
leaf  shape  being  as  good  as  any.  Each 
plate  has  two  pins  soldered  to  the  back 
that  are  inserted  in  holes  drilled  to  the 
marble,  Fig.  10.  The  holes  should  be 
slightly  larger  than  the  pins,  so  that  a 
little  cement  may  be  introduced  between 
them.  A good  cement  for  the  purpose 
is  plaster  of  paris  and  glue.  Also,  white 
of  an  egg  mixed  with  freshly  burnt  lime 
to  form  a creamy  substance,  is  an  excel- 
lent one.  The  back  of  the  plate  and 
holes  are  covered  with  this,  and  then 
tightly  brought  together,  when  the  sur- 
plus that  exudes  from  the  edges  can  be 
cleaned  off.  The  handles  of  the  lids  need 
little  description.  To  make  one,  a small 
piece  of  marble  is  brought  to  a globular 
form  by  rasping,  and  a hole  drilled  for 
the  insertion  of  a stout  piece  of  copper 
wire.  The  top  of  the  lid  is  also  drilled 
to  take  the  handle  at  an  angle,  as  shown 
in  Fig.  1. 

There  only  remain  now  the  copper 
enrichments,  the  working  patterns  of 
which  are  given  in  Figs,  n and  12.  The 
leaf  portion  depicted  in  Fig.  12,  as  will 


be  noticed,  is  separate  and  aflixed  to  the 
lid,  and  thus,  when  the  ink-pot  is  closed, 
overlaps  the  lower  portion  as  shown  in 
Fig.  i£.  The  method  of  attaching  these 
parts  is  by  means  of  the  small  dowels 
previously  referred  to  and  illustrated  in 


FIG.  13. — A VIEW  OF  ONE  OF  THE  INK  CONTAIN- 
ERS WITH  THE  LID  PARTLY  OPENED 


Fig.  9 — i.  e inserting  the  dowels  or  pins 
in  holes  drilled  in  the  marble,  and  secur- 
ing them  with  a liberal  application  of 
cement. 

A very  charming  bronze-green  color 
can  be  given  to  copper  by  the  application 
of  a solution  of  potassium  sulphide  which 
will  be  found  to  harmonize  excellently 
with  the  color  of  the  marble. 


The  Panama-Pacific  Exposition  and  the  Kahn  Act 

By  George  William  Miatt 


IN  the  January  edition  of  this  publi- 
cation we  had  something  to  say 
about  the  Kahn  bill,  passed  ostensibly 
for  the  protection  of  foreign  exhibitors 
at  the  Panama-Pacific  Exposition.  As 
was  anticipated,  a storm  of  protest 
against  the  absurd  incongruities,  the  im- 
practicability and  injustice  of  this  law — 
conceived  in  ignorance  and  passed  in 
haste,  to  be  regretted  at  leisure — has 
swept  over  the  country — the  industrial 
portion  of  it  at  least — and  indignation 
is  unconfined.  The  bill  was  and  is  so 
clearly  unconstitutional  that  no  one 
seems  to  have  given  it  serious  thought 
at  first,  nor  to  have  believed  its  passage 
possible.  It  is  only  another  illustration 


of  the  lack  of  serious  consideration  be- 
stowed upon  legislation  by  the  average 
politician  in  the  absence  of  motives 
more  sinister  than  the  public  welfare. 

It  would  seem  that  the  repeal  of  the 
act  is  inevitable;  nothing  short  of  that 
will  suffice.  Certainly  it  could  never 
withstand  the  legal  scrutiny  of  the  Su- 
preme Court  of  the  United  States,  if 
ever  submitted  thereto.  The  defects  of 
the  measure  are,  however,  so  obvious 
that  it  is  not  likely  to  survive  long 
enough  to  be  subjected  to  such  a crucial 
test.  Already,  efforts  are  being  made  to 
denaturize  the  bill  by  amendment,  and 
while  Bulkley’s  proposed  revision  would 
help  matters  in  part,  it  does  not  strike  at 
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the  root  of  the  evil,  nor  eliminate  all  of 
its  absurdities.  But  it  does  seek  to  rem- 
edy the  most  undesirable  feature  of  the 
original  by  stipulating  that  exhibits  shall 
not  enjoy  the  gratuitous  protection  pro- 
vided in  the  Kahn  act  if  they  have  been 
"in  public  use  or  on  sale  in  this  country,” 
or  have  “become  the  property  of  another 
under  the  laws  of  this  country”  Hence, 
the  foreign  exhibitor,  if  he  desires  to 
protect  his  product  here,  might  as  well 
apply  for  a United  States  patent  in  the 
regular  way  should  the  Bulkley  amend- 
ment be  passed,  and  the  absurdity  of  at- 
tempting to  prevent  an  American  manu- 
facturer from  producing  an  article  un- 
patented and  unpatentable  in  this  coun- 
try, but  patentable  abroad,  will  be  eradi- 
cated— the  burden  of  proof  then  being 
imposed  upon  the  foreign  exhibitor  of 
showing  that  a resident  of  the  United 
States  is  an  actual  infringer.  A foreign 
manufacturer  who  contemplates  exhibit- 
ing his  wares  at  San  Francisco  undoubt- 
edly intends  to  do  so  mainly  for  com- 
mercial reasons,  and  if  his  object  is  to 
interest  citizens  of  the  United  States  in 
his  product  through  the  medium  of  the 
exhibition,  and  he  wishes  to  maintain 
a monopoly  thereof  in  this  country  for 
the  legal  period,  the  obvious  and  equita- 
ble course  is  for  him  to  protect  himself 
in  the  manner  prescribed  by  the  Consti- 
tution and  the  patent  laws  of  this  coun- 
try. These  are  very  impartial  and  gen- 
erous, particularly  where  foreigners  are 
concerned.  Some  excuse  might  be  toler- 
ated for  the  Kahn  act  if  there  existed 
any  possible  discrimination  against  for- 
eigners ; but  from  its  very  inception  this 
country  has  set  an  example  to  the  world 
in  fully  extending  to  aliens  the  same 
measure  of  patent  protection  accorded  to 
its  citizens.  The  Kahn  act,  if  legal, 
would  place  the  American  manufacturer 
of  an  article  or  product  unpatentable 
here  at  a disadvantage  as  compared  with 
a foreign  rival  competitor  holding  a for- 
eign patent — it  would,  in  fact,  put  him 
out  of  business  insofar  as  concerned  that 
particular  article  or  product,  and  virtual- 
ly make  American  citizens  subject  to  the 
vagaries  and  inconsistencies  of  foreign 
patent  law  and  practice. 

Why  the  exposition  authorities  should 
have  been  so  overzealous  for  the^protec- 
tion  of  prospective  foreign  exhibitors  as 
to  father  such  a bill  is  a mystery.  For- 


eign countries  have  never  extended  to 
exhibitors  of  other  nations  such  exposi- 
tion rights  and  privileges  as  those  pro- 
vided for  in  the  Kahn  act.  Further- 
more, it  is  deceptive  and  misleading  in 
that  it  justifies  foreigners,  unacquainted 
with  the  unconstitutionality  of  the  act, 
in  the  belief  that  by  exhibiting  at  San 
Francisco  they  can  acquire  monopoly  in 
the  United  States  in  inventions  or  de- 
vices which  would  unquestionably  be 
construed  as  public  property  here.  If 
the  law  is  not  repealed  what  will  be  the 
feelings  of  such  exhibitors,  and  what 
will  be  their  remedy,  if  after  seeking  to 
benefit  by  the  provisions  of  the  Kahn 
act,  they  find  themselves  thrown  out  of 
court,  and  a laughing  stock  before  the 
world?  Will  they  not  be  apt  to  consider 
it  a questionable  Yankee  trick — in  short, 
a variation  of  the  “con”  game  heretofore 
so  prevalent  and  effective  in  this  coun- 
try? Would  not  the  effect  be  to  dis- 
courage confidence  in  this  nation’s  sin- 
cerity, and  put  a quietus  on  the  exploita- 
tion of  future  international  exhibitions, 
of  which  the  world  has  had  a surfeit 
during  the  last  two  generations.  As  yet, 
not  all  the  Governments  of  Europe  have 
expressed  official  willingness  to  partici- 
pate in  and  contribute  to  the  success  of 
the  Panama-Pacific  Exposition;  and  a 
farcial  law  like  the  Kahn  imbroglio 
would  be  a deterrent  rather  than  an  in- 
centive. 

THE  SAYVILLE  WIRELESS  STA- 
TION 

The  Sayville  wireless  station,  located 
on  the  southern  shore  of  Long  Island,  is 
said  to  be  the  largest  commercial  wire- 
less station  in  America  at  the  present 
time.  It  is  owned  and  controlled  by  the 
Atlantic  Communication  Company,  and 
employs  exclusively  the  Telefunken  sys- 
tem. The  station  not  only  sends  out 
press  messages  to  the  Debeg  stations,  but 
also  handles  all  the  commercial  business 
for  ships  equipped  with  Telefunken  ap- 
paratus. The  sending  of  press  messages 
at  night  is  only  a small  part  of  the  work 
done  by  this  station  during  every  24 
hours. 


Massachusetts  is  believed  to  lead  all 
of  the  States  in  its  percentage  of  motor- 
propelled  vehicles. 
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Construction  of  Small  Alternating  Current  Motors 

Complete  Working  Instructions  for  the  Building  of  Small  Alter- 
nating Current  Motors  in  Several  Sizes 


By  A.  E.  Watson,  E.  E. 


Illustrations  from  drawings  made  by  the  author 


PART  I* 

Directions  for  constructing  a single- 
phase alternating  current  motor 
of  one-half  horse  power,  supplied 
from  100  to  no-volt,  6o-cycle  cir- 
cuits. Four  poles,  1,800  rev.  per 
min. 

As  the  builder  will  be  interested  not 
alone  in  the  general  appearance  of  the 
machine  itself  but  of  its  wiring  and  ex- 
ternal starting  accessories,  a representa- 


the  distribution  center  should  be  pro- 
vided. Ordinary  house  wiring  circuits 
are  run  with  No.  14  wire,  and  these  are 
supposedly  sufficient  in  size  to  permit  the 
operation  of  the  full  number  of  lamps, 
but  not  of  the  motor  in  addition.  Insur- 
ance and  lighting  companies  are  likely  to 
insist  upon  this  separation  of  circuits, 
and  the  user,  for  his  own  convenience, 
should  prefer  it.  For  the  case  of  100  to 
no  volts  supply,  the  motor  circuit 


tion,  partly  actual  and  partly  diagram- 
matic, is  given  in  Fig.  1.  Since  at  best 
the  motor  demands  a large  starting  cur- 
rent, — two  to  three  times  the  normal 
running  value, — a separate  circuit  from 

• Tfa**  series  began  in  the  February  iitne. 


should  be  of  wire  not  smaller  than  No. 
12.  The  energy  consumed  by  the  motor 
at  full  load  will  be  considerably  less  than 
a kilowatt,  therefore  a single  break 
switch  will  be  permissible.  In  the  dia- 
gram for  the  regular  connections  a dou- 
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ble-pole,  double-throw  switch  is  shown, 
— the  “baby”  or  a 25-ampere  size  being 
sufficient, — but  it  really  has  only  the  sin- 
gle break  effect.  By  tracing  the  circuit 


FIG.  5- — STATOR  SHEET  IN  PARTIALLY  COMPLETED 
CONDITION,  SHOWING  SLOTS  AS  PUNCHED 
WITH  AID  OF  INDEXING  MACHINE 


it  will  be  found  that  one  line  wire  passes 
through  a fuse  directly  to  one  side  of  the 
motor  without  entering  the  switch  at  all. 
If  the  supply  system  is  of  the  “ground- 


“live”  conditions.  For  this  reason,  in 
some  cities,  a fuse  in  this  line  would  not 
be  required  or  permitted.  The  other 
wire  is  certainly  to  be  fused,  and  con- 
nects with  both  hinge  contacts  of  the 
switch.  When  motor  is  not  running,  the 
switch  is  to  be  left  open,  straight  out, 
and  to  prevent  accidental  closing  in  the 
lower  or  starting  position,  a spring 
should  be  arranged  to  press  out  the 
blades,  and  only  when  forced  in  by  hand 
against  the  spring  will  the  circuits  be 
closed.  Removal  of  the  hand  should  at 
once  be  followed  by  automatic  opening 
of  the  switch. 

To  start  the  motor  the  switch  is  tem- 
porarily to  be  closed  in  the  lower  posi- 
tion. Current  will  then  flow  in  two  cir- 
cuits,— one  through  the  reactance  and 
the  main  windings  of  the  motor,  the  ter- 
minals of  which  are  at  binding  posts 
numbered  1 and  2;  the  other  through 
the  resistance  and  the  starting  windings, 
of  which  the  terminals  are  at  3 and  4. 
With  the  connection  between  the  two 
windings  joining  posts  2 and  4,  as 
shown,  the  motor  should  start  in  a cer- 
tain direction,  and  in  a few  seconds  ac- 
celerate to  about  two-thirds  speed,  and 


ed”  sort,  this  should  be  the  grounded 
wire,  as  can  readily  be  tested  by  finding 
that  a lamp  will  not  be  lighted  when  at- 
tached between  it  and  a water  or  gas 
pipe.  Though  this  wire  be  permanently 
connected  to  the  motor,  it  represents  no 


then  the  switch  should  quickly  be  thrown 
into  the  upper  position.  This  change  re- 
sults in  opening  the  starting-coil  circuit 
and  short-circuiting  the  reactance.  The 
motor  then  runs  under  normal  conditions. 
If  the  other  direction  of  rotation  is  pre- 
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ferred,  binding  posts  2 and  3 may  be 
connected  to  die  grounded  side  of  the 
supply,  1 and  4 to  the  live  side.  The 
reader  will  understand  that  terminals  1 
and  3 may  as  well  be  connected  together 
and  to  one  supply  wire,  and  the  two 
wires  from  other  side  of  line  be  lead  to 
terminals  2 and  4.  If  the  double  break 
effect  in  main  switch  is  preferred,  it  can 
be  secured  by  substituting  one  of  the 
standard  triple-pole,  double-throw  sort, 
two  of  the  blades  being  connected  as 
shown,  and  the  third  providing  for  the 
other  side  of  the  line,  as  shown  in  the 
diagram  under  “alternative  connections.” 
A two-bladed  switch  can  still  be  used  to 
accomplish  the  same  result  by  providing 


THE  ROUGH 

an  additional  contact,  as  shown  in  the 
same  diagram.  Descriptions  of  the  con- 
struction of  suitable  resistances  and  re- 
actances will  be  given  in  the  proper 
place,  but  details  of  the  motor  itself  are 
evidently  of  first  interest. 

Fig.  2 shows  a longitudinal  section, 
representing  both  mechanical  and  electri- 
cal features.  A cast  iron  frame,  or 
housing,  holds  a mass  of  sheet  iron  discs 
between  a fixed  and  a movable  flange, 
each  side  of  the  stack  being  provided 
with  a fiber  sheet  of  identical  shape, 
serving  to  hold  the  slender  teeth  of  the 
discs  and  to  prevent  the  wires  from  be- 
ing brought  into  contact  with  sharp  me- 
tallic edges.  In  the  slots,  in  a manner 
to  be  described  later,  are  wound  first  the 
starting  coils,  then  the  running  coils.  On 
both  sides  of  the  frame  are  fitted  dish- 
shaped covers  of  cast  iron  which  serve 


to  hold  the  bearings.  These  latter  are  of 
the  reliable  oil-ring  type,  carefully  de- 
signed to  give  copious  lubrication  with- 
out leakage  or  throwing  of  oil.  The  ro- 
tor is  of  the  short-circuited,  or  “squir- 
rel-cage” type,  having  an  odd  number  of 
copper  rods  embedded  in  round  slots 
near  the  edge  of  the  discs  and  thorough- 
ly soldered  to  copper  rings  at  each  end. 

A few  overall  dimensions  are  given; 
completed,  the  machine  weighs  about  60 
pounds.  The  pulley  shown  is  only  sug- 
gestive, for  the  builder  would  need  to 
modify  its  dimensions  to  fit  his  particu- 
lar requirements.  An  essential  condition 
is  that  it  be  a good  fit  upon  the  shaft, 
provided  with  key  as  well  as  set  screw, 
one  end  of  hub  being  of  sufficient  length 
to  serve  as  oil  deflector  and  a limit  to  the 
end  motion.  In  Fig.  3 is  given  an  end 
view  of  the  completed  motor,  bringing 
out  the  appearance  of  the  rotor  rods  and 
one  of  the  end  rings,  also  the  four 
groups  of  stator  coils,  though  the  actual 
courses  of  the  wires  are  concealed  by  the 
protecting  tape.  The  end  castings  are 
seen  to  be  held  by  four  equally  spaced 
screws,  therefore,  at  will,  the  bearings 
may  be  turned  to  fit  floor,  wall,  or  ceil- 
ing position  of  motor. 

I. — SHEET  IRON  FOR  STATOR. 

Difficulty  in  getting  sheet  iron  for  the 
stator  is  likely  to  prove  the  first  and 
greatest  obstacle  in  the  way  of  the  build- 
er. If  the  finished  sheets  are  at  all  pur- 
chasable, and  economy  of  time  is  any  ob- 
ject, they  should  be  bought,  and  even  at 
an  apparently  high  price  will  be  cheap 
as  compared  with  the  laborious  and 
wasteful  methods  of  producing  home- 
made substitutes.  Possibly  the  builder 
will  prefer  to  be  independent  and  to  de- 
sire the  credit  or  experience  of  carrying 
out  the  entire  construction.  As  a guide 
to  these  various  selections,  several  al- 
ternative shapes  of  slots  and  teeth  are 
shown  in  Fig.  4,  the  diameters  of  4%” 
inside  and  7%"  outside  being  necessary 
for  all.  The  material  should  be  the  soft- 
est sheet  iron  or  steel  procurable.  What 
is  known  in  the  trade  as  “blue  steel”  is 
acceptable,  as  is  also  the  grade  used  for 
tinware.  Indeed,  for  a person  living  in 
the  vicinity  of  a canning  establishment, 
there  should  be  favorable  conditions  for 
getting  the  iron  of  closely  the  right  di- 
ameters. If  the  regular  grades  of  trans- 
former steels  are  available,  that  with 
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silicon  alloy  is  now  recognized  as  having  ticable  shape  for  many  builders,  especial- 
the  least  magnetic  losses.  Whatever  ly  if  a little  less  than  one-half  horse- 
sort  be  used,  it  should  be  thin,  not  over  power  will  satisfy  the  builder’s  desires; 

.014",  or  about  No.  28  gauge.  A final  this  shape  can  be  obtained  by  drilling  and 

stack  measuring,  when  closely  pressed,  hack-sawing. 

about  high,  will  be  required,  but  For  those  who  cannot  or  do  not  pur- 
when  separated  by  tissue  paper,  the  space  chase  the  ready-made  sheets,  several  pro- 
occupied  will  be  fully  the  3"  allowed  in  cedures  remain,  one  being  to  get  blank 
the  design.  If  the  sheets  are  separated  discs  of  correct  outside  and  inside  diam- 

with  shellac  or  asphaltum  varnish  a lit-  eter  and  do  the  notching  in  a suitable 


tie  more  iron  may  be  used.  If  the  thick-  manner;  a second  to  get  blanks  of  full 
ness  of  stock  is  .014",  about  200  discs  or  outside  diameter,  but  having  a central 
punchings  will  be  required.  hole  much  smaller,  such  as  might  be 

Form  1 represents  the  most  desirable  adapted  for  the  rotor.  (See  Fig.  5.)  Us- 
shape  of  slots,  for  this  gives  the  great-  ing  this  central  hole  and  a well-fitted 
est  economy  of  material  and  room  for  pivot,  the  notching  can  readily  be  accom- 
wire,  but  unless  the  builder  is  unusually  plished  in  some  such  simply  made  tool 
well  provided  with  tools  he  may  not  be  as  was  described  in  the  Electrician  and 
able  to  make  this  shape,  though  it  is  the  Mechanic  in  the  February,  1907,  issue.  In 
sort  to  purchase.  Form  2 is  the  next  the  lack  of  such  a tool  or  time  to  make 
best  shape,  and  can  be  made  by  use  of  one,  a strong  drill  press  may  be  brought 
two  sizes  of  round  punches  and  a mod-  into  requisition.  The  die  is  to  be  secure- 
erate  amount  of  filing.  Form  3 is  least  ly  clamped  or  screwed  to  the  platen  of 
economical,  but  maybe  the  most  prac-  the  press  and  the  die  inserted  by  its  taper 
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shank  into  the  spindle.  Any  looseness  in 
the  direction  of  rotation  can  be  taken 
care  of  by  attaching  a dog  to  the  upper 
aid  of  spindle,  and  pulled  always  to  one 
side  by  a spiral  spring.  The  index 
wheel  cannot  be  over  4"  in  diameter,  or  it 
will  interfere  with  the  die.  There  should 
be  a stud  in  diameter  on  which  it 
can  turn,  and  a round  pin  to  match  a 
hole  in  the  sheet  and  give  definite  loca- 
tion to  all  the  slots.  As  it  is  practically 
impossible  to  make  an  index  wheel  so 
accurate  as  to  permit  matching  in  all  pos- 
sible positions,  an  additional  mark  should 
be  put  somewhere  on  the  sheets  to  serve 
as  a guide  when  punching,  and  finally 
for  assembling  in  identical  order.  Such 
a mark  is  shown  on  one  edge  of  the 
sheet,  and  should  always  be  kept  in  the 
same  relative  location  to  the  pinhole.  It 
is  possible  to  make  the  rectangular  key- 


way serve  sufficiently  with  the  pin-hole 
for  this  purpose  if  only  the  two  are  not 
purposely  placed  on  exactly  the  same 
diameter,  for  then  if  a sheet  gets  placed 
upside  down,  the  failure  of  the  two 
marks  and  slots  to  match  will  lead  to  a 
detection.  Even  when  the  blank  sheets 
are  at  hand,  a necessary  preliminary  op- 
eration will  be  to  cut  the  pin-hole  and 
keyway.  One  sheet  at  a time  may  be  cut 
by  providing  a suitable  fixture  in  a hand 
press,  or  in  some  other  sort  of  device  a 
stack  may  together  have  the  hole  drilled 
and  the  keyway  filed  or  milled. 

With  a single  setting  of  the  central 
stud  there  may  be  punched  24  holes  of 
the  sample  shape  shown  as  Form  1,  or 
Form  2 or  Form  3,  in  Fig.  5,  but  with 
two  different  settings,  the  Form  2 
shape  of  hole  can  be  obtained  with  use 
of  two  different  round  punches,  as  al- 


ready suggested,  and  the  sides  made 
straight  by  filing.  The  next  step  will  be 
to  have  the  central  portion  punched  out 
to  a diameter  of  4^",  and  the  builder 
will  be  fortunate  if  he  can  find  a shop 
that  will  do  it.  However,  with  the  sing- 
ly or  doubly  punched  round  holes,  a lathe 
operation  to  remove  the  central  portion 
will  be  practicable,  and  indeed  with  the 
other  shape  of  slots,  provided  the  nar- 
row openings  are  not  as  yet  attempted, 
but  reserved  for  the  operation  of  a hack 
saw  and  file. 

In  order  to  punch  the  slots  in  sheets 
that  have  the  4%"  central  hole,  a fixture 
must  be  provided  for  the  punch  press,  or 
requisitioned  drill  press,  that  consists  of 
a cast  iron  disc  about  7"  in  diameter  and 
of  sufficient  thickness  to  hold  the  die 
near  one  edge  and  permit  the  rotating  on 
it  of  a ring  that  is  at  once  the  index 
wheel  and  holder  for  the  sheet.  This 
latter  fits  into  a recess  perhaps  deep, 
prevented  from  turning  by  engaging 
with  a key.  A distinguishing  mark  as- 
sures that  the  sheets  once  notched  in  a 
certain  position  can  always  be  assembled 
in  identical  order. 

If  by  either  of  these  methods  any  sus- 
picion exists  that  inside  and  outside  holes 
are  not  exactly  concentric,  the  sheets 
must  be  assembled  on  some  such  arbor 
as  is  shown  in  Fig.  6,  and  a chip  turned 
off  in  a lathe. 

In  case  that  even  the  semi-prepared 
discs  cannot  be  procured,  but  the  builder 
is  compelled  to  work  them  out  of  the 
raw  material,  the  situation  is  not  hope- 
less. The  expense  may  be  quite  as  great 
as  if  the  finished  pieces  were  purchased, 
for  he  must  provide  accessory  castings 
and  waste  a good  deal  of  stock.  A 
standard  size  of  thin  sheet  iron  or  steel 
of  fine  quality  is  28"  by  84"  and  .014" 
thick.  Six  such  sheets  will  be  required, 
and  should  first  be  cut  into  7^"  squares. 
Thirty-three  will  be  obtained  from  each 
large  sheet,  the  remaining  strip  5 y2w 
wide  not  being  wasted,  for  in  addition 
to  rotor  discs,  iron  will  be  needed  to 
provide  for  the  core  of  the  reactance  yet 
to  be  made  as  well  as  for  various  experi- 
mental purposes  to  which  the  builder  can 
with  profit  apply  it.  Two  washer-like 
castings,  about  J4"  thick,  as  shown  in 
Fig.  6,  are  to  be  provided,  between 
which  the  mass  of  sheet  iron  can  be 
tightly  clamped  onto  the  face  plate  of  a 
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stiff  lathe.  Care  should  be  taken  to  see 
that  the  assemblage  runs  reasonably 
true.  Now  with  a thread-tool  so  held  in 
the  tool  post  as  to  let  one  edge  scrape 
against  the  side  of  hole  in  the  casting, 
let  a cut  be  taken  through  the  first  sheet. 
It  will  come  out  in  a crumpled  shape. 
Then  cut  through  the  next  one,  and  so 
on.  Frequent  sharpening  of  the  tool  may 
be  necessary,  and  rather  a ragged  ap- 
pearance may  result  from  the  first  pass- 
age. A regular  boring  cutter  can  then 
be  substituted,  and  the  final  hole  given 
a fine  finish  to  exactly  4lA”  diameter. 

The  next  step  will  be  to  make  a cast 
iron  arbor,  as  also  shown  in  Fig.  6,  but 
for  convenience  it  is  to  have  a removable 
smaller  arbor,  but  this  latter  can  readily 
be  found  in  any  well  equipped  machine 
shop.  A piece  of  shafting  or  even  a 
piece  of  cast  iron  will  suffice,  but  it  must 
be  specially  trued  for  this  use.  If  no 
punch-and-die  work  is  to  be  performed, 
the  flange  of  this  large  arbor  is  to  be 
marked  off  in  a circle  5J4*  in  diameter, 
and  carefully  divided  into  24  equal  parts. 
If  a milling  machine  is  available  for  this 
dividing,  it  should  be  employed,  but  if 
not,  compass  methods  alone  remain,  but 
by  dividing  first  into  quarters,  then  sub- 
dividing the  quarters,  a fairly  accurate 
piece  of  work  can  be  done.  Prick-punch 
the  locations  and  then  drill  through  the 
flange  with  a small  drill, — one  of  about 
the  diameter  that  will  match  the  point  of 
a 9/16"  twist  drill.  This  small  hole  will 
help  guide  the  larger  drill. 

Assemble  the  sheets  upon  this  arbor, 
and  proceed  to  cut  off  the  square  exterior 
with  a thread-tool,  carefully  forcing  the 
way  through  one  at  a time.  As  the  pieces 
come  off  in  rather  wicked  shapes,  the 
hands  must  be  kept  well  out  of  the  way. 
By  persistence,  a fine  looking  exterior 
will  finally  be  obtained,  and  this  should 
be  made  closely  7%"  in  diameter.  The 
small  arbor  should  then  be  driven  out 
and  the  9/16"  holes  drilled  down  through 
the  mass  in  the  24  marked  places.  As 
soon  as  the  first  hole  is  drilled,  a well 
fitting  rod  should  be  dropped  in,  such  as 
will  prevent  shifting  of  the  sheets  during 
the  remainder  of  the  drilling.  If  not 
previously  performed,  the  arbor  can  be 
restored  and  the  rectangular  keyway  and 
some  distinctive  mark  filed,  milled,  or 
sawed  across  the  exterior  edges  of  the 
sheets.  The  sheets  can  now  be  perma- 


nently removed  from  the  arbor,  but  reas- 
sembled upon  two  rods  or  bolts,  and  by 
clamping  in  successive  positions  in  a vise, 
the  locations  of  the  openings  of  the  slots 
can  be  marked  with  a hack  saw  or  file. 
If  the  builder  has  good  courage,  he  can 
make  the  entire  cuts  with  a hack  saw,  so 
as  to  obtain  the  shape  of  slots  shown  in 
Form  3,  of  Fig.  4,  or  after  marking,  the 
sheets  can  be  cut,  one  at  a time,  48  cuts 
per  sheet,  with  the  points  of  metal 
shears.  This  latter  process  is  tedious  and 
somewhat  distorts  the  teeth,  and  when 
finally  assembled  in  the  frame  of  motor 
requires  some  filing  to  remove  overhang- 
ing edges.  The  hack  saw  method,  too, 
requires  some  embellishment  with  a file, 
but  gives  good  results.  The  writer  made 
his  first  alternating  current  motor  in  this 
manner,  and  while  once  is  enough,  he  can 
attest  its  practicability. 


FIG.  II. — FRAME  AND  END-SHIELDS  ARRANGED 
FOR  INCREASED  VENTILATION 


An  estimate  of  the  cost  of  home-pre- 
pared stator  iron  may  be  of  interest.  The 
six  large  sheets  will  weigh  about  55  lbs., 
and  at  a fair  price  of  5>4c.  per  lb.,  the 
cost  will  be  a little  over  $3.00.  When 
reduced  to  the  form  of  plain  discs  of 
proper  outside  and  inside  diameters,  the 
weight  will  be  22  lbs.  Therefore,  except 
for  the  narrow  strips  that  might  be  util- 
ized, the  builder  could  just  as  well  afford 
to  pay  14c.  per  lb.  for  such  blanks.  When 
the  largest  size  of  slots  are  cut  the  final 
weight  of  the  stack  of  iron  would  be  only 
14  lbs.,  therefore,  he  could  just  as  well 
afford  to  pay  22c.  per  lb.  for  the  finished 
article.  Added  to  this  elevated  price, 
which  still  represents  only  the  raw  mate- 
rial, he  could  well  afford  to  pay  enough 
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more  to  represent  his  own  saving  in  time 
and  cost  of  accessories. 

Whatever  be  the  method  of  procuring 
the  ultimate  notched  sheets,  they  ought  to 
be  annealed,  and  this  for  the  very  last 
operation  before  painting  and  assembling 
in  the  frame.  Unless  means  are  at  hand 
for  accomplishing  this  in  a proper  man- 
ner, it  may  be  omitted,  for  the  owner 
cannot  afford  to  lose  any  of  the  sheets  by 
burning.  A muffle  should  be  used,  but 
as  a makeshift  method  one  sheet  at  a 
time  may  be  heated  on  a red  hot  piece  of 
cast  iron  or  boiler  plate. 

The  thinnest  material  for  separating 
the  sheets,  for  preventing  the  flow  of 
eddy  currents,  is  thin  asphaltum  varnish. 
If  used,  it  must  be  put  on  with  a brush, 
one  side  only  of  the  iron  requiring  treat- 


FIG.  12.— RING  FOR  CLAMPING  STATOR  SHEETS 
IN  FRAME 


ment,  and  the  sheets  laid  out  flat  to  dry. 
If  dipped  and  hung  up,  drops  will  form 
and  harden  on  certain  places,  and  seri- 
ously interfere  with  a proper  assembling. 
In  consequence  of  its  cleanness,  tissue 
paper  is  more  attractive  to  use,  but  it  oc- 
cupies more  space,  and  there  is  consider- 
able difficulty  in  removing  those  portions 
corresponding  to  the  slots.  Burning  out 
the  superfluous  paper  is  about  the  easiest 
method. 

Fiber  end-plates  have  been  mentioned, 
and  their  use  is  a great  insurance  against 
cutting  of  the  insulation.  An  experi- 
enced winder  may  be  able  to  devise  sub- 
stitutes in  the  form  of  wooden  wedges, 
but  the  builder  is  urged  to  take  every 


precaution  to  make  his  first  machine  a 
success.  Not  so  much  is  at  stake  in  sub- 
sequent machines,  and  in  their  making 
the  builder  will  have  devised  his  own 
reliable  insulating  methods,  but  at  first 
he  should  take  the  fewest  chances.  The 
space  occupied  by  the  fiber  may  be  be- 
grudged, but  when  sharp  edges  of  iron 
have  cut  through  the  insulation  of  bot- 
tom layers,  there  is  no  recourse  but  to 
rewind  whole  coils.  To  make  these  fiber 
discs  from  the  large  sheets,  7^$"  squares 
may  first  be  sawed  out  and  then  held  by 
a screw  in  each  corner  to  a wooden  face 
plate  on  a lathe.  Inside  hole  may  be  cut 
to  4%"  in  diameter,  then  outside  cut  to 
its  size,  the  screws  holding  until  the  last 
instant.  The  location  of  the  slots  can  be 
marked  off  by  using  one  of  the  iron 
sheets  as  a pattern,  and  then  large  cen- 
tral holes  made  as  suggested  for  the 
Form  3 style  can  be  cut,  using  a carpen- 
ter’s wood  bit  rather  than  a twist  drill. 
The  final  enlargement  of  the  holes  to 
match  the  iron  can  well  wait  until  after 
assembling  in  the  frame,  and  then  the 
familiar  methods  with  hack  saw  and 
coarse  file  will  be  found  effective. 

2. — THE  FRAME. 

With  the  small  clearance  that  is  requi- 
site between  stator  and  rotor,  good  align- 
ment and  centering  of  bearings  is  of 
first  importance.  TTiis  result  is  best  ob- 
tained by  providing  a cast  iron  housing, 
or  frame,  into  which  the  stator  sheet  iron 
shall  fit  and  be  well  clamped,  and  to 
which  the  end  castings  that  contain  the 
bearings  may  be  properly  attached.  Such 
castings  should  be  light,  and  due  recogni- 
tion given  to  the  fact  that  curved  lines 
and  rounded  external  corners  give  a 
pleasing  and  symmetrical  appearance.  It 
is  not  much  more  trouble  to  make  a good 
looking  machine  than  one  that  is  ugly. 
Certainly  if  a pattern  is  to  be  used  for 
more  than  one  casting,  some  expression 
of  care  and  refinement  in  design  may  be 
tolerated  and  even  expected. 

. Fig.  7 are  given  several  dimensioned 
views  of  a frame  that  will  comply  with 
these  requirements.  Fig.  8 shows  the 
perspective  appearance  of  the  casting,  in 
the  rough.  A hollow  cylinder  is  cast 
with  two  legs,  while  four  longitudinal 
ledges  serve  to  hold  the  sheet  iron  cen- 
trally and  against  a flange  near  one  end. 
Two  ventilation  holes  are  cored  in  the 
( Continued  on  page  339) 
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FIRST  PRIZE 

A D’ARSONVAL  GALVANO- 
METER 

The  following  is  a description  of  a 
D’Arsonval  galvanometer  which  I have 
constructed  and  which  closely  approxi- 
mates those  in  use  in  laboratories  and 
schools. 

The  permanent  magnet  shown  in  Fig. 
1 is  taken  from  a magneto.  It  is  first 
annealed  by  heating,  then  the  holes  are 
drilled,  as  shown,  and  it  is  then  re- 
hardened and  magnetized. 

Next,  a piece  of  wrought  iron  1 inch 
square  is  cut  just  long  enough  to  fit 
snugly  between  the  poles  of  the  magnet. 
In  the  center  of  this  piece  a J^-inch  hole 
is  drilled,  as  shown  in  Fig.  2.  Holes  are 
drilled  and  tapped  in  the  ends  to  corre- 
spond to  those  at  Fig.  1,  and  it  is  then 
cut  with  a hacksaw,  as  shown  at  B,  Fig. 
2.  These  pieces  are  then  fastened  to 
the  poles  with  four  3/ 16-inch  round- 
head  screws. 

A base  is  now  made,  preferably  of 
black  walnut,  inches  in  diameter 
and  1 inch  thick.  A slot  is  now  gouged 
out  in  this  block  to  receive  the  bottom 
of  the  magnet,  as  shown  at  C in  the  com- 
pleted view.  Three  holes  are  drilled 
through  the  base,  near  the  edge,  at  equi- 
distant points,  and  tapped  to  take 
inch  thumb  screws.  These  are  to  be 
used  for  leveling.  Two  holes  are  also 
drilled  near  the  front  for  binding  posts. 

The  magnet  is  now  placed  in  the  slot 
and  fastened  to  the  base  with  a strip  of 
brass  shown  in  Fig.  3.  This  strip  should 
be  bent  down  to  a right  angle  on  the  lines 
marked  Y and  up  on  those  marked  X. 
These  lines  are  H inch  apart.  A very 
small  hole  is  drilled  in  the  center  of  this 


piece,  and  a piece  of  brass  or  copper 
wire  inserted.  One  end  of  this  wire  is 
formed  to  the  shape  of  a hook,  and  the 
other  is  riveted  over  and  soldered.  A 
piece  of  fiber  paper  is  placed  between 
this  piece  of  brass  and  the  magnet  for 
insulation.  The  ends  of  the  brass  strip 
fit  into  recesses  cut  in  the  base  and  are 
fastened  with  two  wood  screws  inch 
long.  Before  fastening  it  in  place  a 
piece  of  wire  is  soldered  to  the  bottom 
of  the  front  of  the  brass  and  run 
through  the  base  to  a binding  post.  In 
fastening  the  magnet  care  should  be 
taken  to  have  its  sides  perpendicular  to 
the  base. 

Two  uprights  are  now  made  of  black 
walnut,  as  shown  in  Fig.  4,  1 inches 
wide  at  the  top  and  1 inches  wide  at 
the  bottom.  These  are  securely  fast- 
ened to  the  base  alongside  the  magnet, 
as  is  shown  in  the  completed  view.  Be- 
fore placing  the  right  hand  upright  in 
position  a piece  of  brass  should  be  made, 
as  shown  in  Fig.  6.  This  piece  is  1/16 
inch  thick,  and  its  edge  D forms  a bear- 
ing over  which  the  pieces  E and  F,  Fig. 
7,  swing.  These  should  be  a fairly  loose 
fit.  The  long  end  of  the  piece  E is  now 
inserted  through  the  ^4-inch  hole  in  the 
magnet  and  the  piece  G is  fastened  to  the 
magnet  with  a J^-inch  round-head  screw. 
The  right  hand  upright  must  now  be 
fitted  over  plate  G and  a ^-inch  hole 
must  be  drilled  to  allow  the  short  end  of 
piece  E to  project  through.  This  piece 
E,  as  well  as  the  piece  H,  Fig.  9,  is  to 
hold  the  moving  system  when  not  in  use. 

A piece  of  black  walnut,  }ixi%x2$4 
inches  with  a 3/16-inch  hole  drilled  in 
the  center  of  the  i%-inch  side  is  now 
fastened  with  glue,  and  screws  between 
the  ends  of  the  uprights. 


Digitized  by 


Google 


March,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


319 


Two  pieces  are  then  made  from  brass, 
as  shown  in  Fig.  5.  The  wood  screw 
holes  may  be  omitted  from  one  of  these. 
The  other  is  fastened  with  screws  cen- 
trally over  the  hole  in  piece  I. 

A piece  of  brass  rod,  J,  3/16  inch  in 
diameter  and  254  inches  long,  with  a 
1/32-inch  hole,  54-inch  deep,  drilled  in 
one  end,  is  now  passed  through  the 
pieces  K and  fastened,  as  shown,  with 
54-inch  thumb  screws.  This  supports 
the  moving  system. 

The  moving  system  consists  of  a coil 
of  No.  40  B.  & S.  S.  C.  C.  wire,  and  is 
shown  in  Fig.  8.  It  is  wound  over  a 
core  of  wood  54^54  inch.  The  coil  is 
wound  about  J4  inch  long  and  about 
inch  thick  in  the  middle  and  tapers 
down  at  both  ends.  The  more  turns  of 
wire  on  this  coil  as  well  as  the  stronger 
the  magnet,  the  more  sensitive  the  in- 
strument will  be.  The  core  is  then  re- 
moved and  the  coil  pressed  together  un- 
til it  has  a diameter  of  about  ^ inch 
in  order  to  swing  freely  between  the 
poles  of  the  magnet.  When  winding,  be 
sure  to  leave  ends  about  12  inches  long. 
From  one  of  these,  brought  out  at  the 
top  of  the  coil,  the  moving  system  is 
suspended,  and  the  other  is  wound  in 
the  form  of  a spring  54  inch  outside 
diameter  and  3 inches  long,  forming  a 
connecting  wire.  Now  starting  ]/2  inch 
from  the  coil  on  the  upper  wire  and  pro- 
ceeding very  carefully,  tap  it  with  a light 
hammer  until  it  is  flattened  to  form  a 
ribbon  for  a distance  of  2*4  inches.  It 
is  the  torsional  elasticity  of  this  rib- 
bon which  returns  the  moving  system 
after  a deflection.  The  end  wound  as  a 
spring  is  now  passed  through  the  54- 
inch  hole  in  E and  soldered  to  hook  on 
it.  Then  piece  H is  passed  over  the 
ribbon  and  secured  in  place  with  a 54- 
inch  screw,  as  shown.  The  end  of  rib- 
bon is  then  fastened  with  solder  in  hole 
in  J. 

A small  piece  of  mirror,  about  5/16 
inch  square  and  1/16  inch  thick,  is  now 
secured  to  the  ribbon  54  inch  above  the 
coil  with  sealing  wax. 

Two  long  right  angle  screw  hooks  are 
now  screwed  into  the  uprights  5^4 
inches  from  the  bottom.  TTiese  are 
shown  at  N and  should  project  354 
inches  or  4 inches  from  the  uprights. 

The  scale,  which  these  hooks  support, 
is  made  of  heavy  paper  1 inch  wide 


with  12  divisions  reading  both  ways 
from  center  and  having  the  numerals 
printed  backwards. 

A wire  should  now  be  run  from  piece 
K down  the  upright,  through  the  base 
to  the  free  binding  post. 

On  the  right  side  a 3/16-inch  bolt,  6 
inches  long,  should  be  run  up  through 
the  hole  in  piece  E.  A thumb  nut  is 
then  screwed  on  it,  as  shown  at  L and 
is  used  to  free  or  tighten  the  moving 
system  through  lever  E. 

Two  pieces  of  glass  854x2^4x54  inches 
may  be  obtained  and  clamped  to  the 
front  and  back  of  the  instrument,  be- 
tween the  uprights,  with  small  wood 
screws  and  brass  washers. 

This  completes  the  instrument.  If  it 
has  been  carefully  made  it  should  detect 
the  current  generated  by  placing  two  pins 
in  a drop  of  salt  water.  The  deflection 
of  the  moving  system  is  seen  by  looking 
in  the  mirror,  when  at  rest,  where  the 
reflection  of  the  scale  may  be  seen. 
When  not  in  use  the  thumb  nut  L should 
be  tightened,  clamping  the  coil  between 
E and  H. 

Contributed  by  M.  F.  Van  Orsdale. 


SECOND  PRIZE 

A NEW  FORM  OF  SECONDARY 
BATTERY 

The  writer  in  the  course  of  his  experi- 
ments has  had  considerable  success  with 
a novel  form  of  secondary  battery  that  is 
shown  in  the  accompanying  illustrations. 

The  battery  is  made  as  follows : 

Procure  as  many  straight  lamp  chim- 
neys as  may  be  necessary;  one  chimney 
being  required  for  each  cell  of  the  bat- 
tery. It  is  also  necessary  to  procure  for 
each  cell  four  pieces  of  battery  carbon, 
three  discs  of  zinc  and  three  of  copper. 

Prepare  a paste  of  one  part  of  sul- 
phuric acid,  five  parts  of  sal-ammoniac 
and  twenty  parts  of  water,  adding  fine 
coke  dust  to  thicken  the  paste.  Then 
begin  to  assemble  the  cell  in  the  lamp 
chimneys,  as  shown  in  the  drawings.  The 
four  pieces  of  carbon  rod  are  first  placed 
in  the  center  of  the  chimney  and  one- 
half  inch  of  paste  is  packed  in  on  both 
sides.  By  following  the  diagram  it  will 
be  noted  where  the  copper  and  zinc  discs 
are  to  be  placed.  The  drawing  must  be 
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followed  very  carefully  if  successful  re- 
sults are  to  be  obtained.  Brass  strips 
should  be  used  to  make  connection  be- 
tween the  two  end  discs  and  the  connect- 


ing posts.  After  the  cell  has  been  com- 
pletely assembled,  paraffine  is  poured  in 
both  ends,  after  which  sealing  wax  is 
used  to  finish  the  cell. 


THIRD  PRIZE 

AN  ELECTRIC  WORM  DIGGER 

We  have  electric  heaters,  # stoves, 
toasters  and  numerous  handy  things  for 
almost  everybody  except  the  angler,  so 
why  not  a worm  digger? 

While  wiring  a wireless  station  in 
Portland,  Oregon,  last  spring,  I did 
some  experimenting  with  the  grounded 
A.  C.  power  system  in  use  there. 

By  putting  the  ungrounded  line  wire 
in  series  with  a 16  c.  p.,  no  v.  lamp  and 
the  ground  you  will  obtain  a light  of 
about  one-half  the  normal  candle  power, 
and  by  putting  your  ground  rod  in  a 
space  clear  of  grass  you  will  soon  find 
that  a whole  tnbe  of  worms  will  come 
swarming  to  the  surface  of  the  ground 
within  a radius  of  a foot  and  a half  of 
the  ground  rod.  By  leaving  the  lamp 
out  of  the  circuit  you  will  increase  the 
speed  with  which  the  worms  appear  and 
also  the  number  of  worms  which  are 


In  the  other  diagram  is  shown  a 
method  of  charging  this  form  of  second- 
ary battery  from  a group  of  primary 
cells. 

Contributed  by 

Millard  F.  Padgett,  Jr. 

The  type  of  secondary  battery  described 
above  is  unusual  and  certainly  deserves  consid- 
eration on  the  part  of  readers  who  are  desirous 
of  experimenting  with  new  cells.  The  author 
has  given  only  general  directions  and  has  left 
the  details  to  the  judgment  of  the  builder. — The 
Editor . 


In  after  years  a barefaced  lie  grows 
whiskers  and  becomes  a tradition. 


caught,  but  the  meter  will  go  backwards 
about  forty  miles  an  hour  and  the  power 
company  will  make  things  hot  for  you  if 
they  find  you  at  it. 

Contributed  by  R.  N. 


WIRELESS  SIGNALS  FROM 
WATER  FAUCET 

The  phenomenon  described  below  is 
certainly  peculiar  and  I submit  it  for  ex- 
planation to  the  readers. 

One  evening  while  sitting  in  the 
kitchen  I noted  a series  of  hissing  sounds 
proceeding  from  the  water  faucet,  which 
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I soon  recognized  as  signals  in  the  con- 
tinental telegraph  code.  Upon  investi- 

Stion,  I found  that  these  signals  could 
made  very  distinct  iby  proper  ad- 
justment of  the  tap  handle.  The  water 
pressure  here  is  over  170  lbs.,  and  when 
the  faucet  valve  is  almost,  but  not  quite, 
entirely  turned  off  a slight  hiss  is  pro- 
duced. The  wireless  signals  manifested 
themselves  by  a considerable  intensifica- 
tion of  this  sound,  which  was  so  pro- 
nounced as  to  be  noticeable  at  a dis- 
tance of  10  feet. 

I have  since  noted  this  phenomenon 
almost  nightly  at  about  the  hour  of  10. 
The  production  of  the  hissing  note  ap- 
pears to  be  dependent  upon  a nigh  water 
pressure,  as  the  manifestation  ceased 
when  the  mains  were  partially  closed  a 
short  time  before. 

Perhaps  some  readers  with  more  time 
and  means  at  their  disposal  may  be  able 
to  duplicate  this  phenomenon  and  deter- 
mine its  cause.  However,  any  hypothesis 
on  the  subject  would  be  interesting. 
Contributed  by  Oliver  O.  Frants. 


MAKING  A ROTARY  CONVER- 
TER FROM  A MOTOR 
Any  amateur  can  make  a rotary  con- 
verter from  a motor  and  use  it  for  prac- 
tical purposes.  If  the  motor  is  over 
H.P.  it  should  be  shunt  or  compound 
wound  to  secure  the  best  results.  The 
writer  constructed  a rotary  converter 
from  a J^-H.P.  shunt  wound  motor  and 
used  it  for  laboratory  experiments,  also 
for  wireless  purposes. 

The  frequency  can  be  figured  by  the 
formula: 

RPM  X number  of  poles 

frequency  = 

60 

A frequency  under  60  cycles  would  be 
impractical  for  wireless  purposes. 


The  amateur  can  learn  from  the  illus- 
trations how  the  converter  is  made  by 
adding  a few  parts  to  the  motor,  but  I 
will  describe  the  construction  so  as  to 
make  it  clearer. 


The  only  materials  needed  are  a fibre 
rod  and  two  brass  rings  which  may  be 
cut  from  brass  tubing.  Drill  a hole  in 
the  fibre  rod  the  same  size  as  the  shaft, 
then  fit  the  fibre  rod  over  same.  Next, 


cut  two  brass  rings  and  place  them 
snugly  over  the  fibre  rod,  leaving  a 
space  between  the  rings  of  about  %- 
inch ; bore  a hole  in  the  fibre  rod  under 
the  first  ring  and  solder  a wire  to  one 
of  the  segments  on  the  Commutator  and 
run  through  the  hole  in  the  fibre  rod  to 
the  collector  ring  on  the  outside.  Di- 
rectly opposite  the  connection  on  the 
commutator  solder  another  wire  and  run 
this  to  the  nearest  ring  and  solder.  The 
armature  is  then  ready  to  be  put  back 
into  place  in  the  motor.  Fit  the  collector 
ring  brushes  on  the  motor,  making  sure 
that  they  are  insulated  from  the  frame. 

Now  start  up  the  motor  and  you  can 
get  alternating  current  from  the  brushes 
on  the  collector  rings.  If  you  put  in 
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1 10  volts  D.C.  you  can  figure  on  getting 
about  75  volts  A.C. 

Contributed  by  H.  B.  Pearson . 


USING  SPARK  COILS  ON  LIGHT- 
ING CIRCUITS. 

In  the  March,  1913,  number  of  Mod- 
ern Electrics  a way  was  described  by 
Mr.  H.  C.  Hunter  for  working  coils  on 
no  volts.  The  construction  of  the  arc 
being  rather  difficult  and  the  working  of 
it  uncertain,  I modified  the  device  to  suit 
my  own  purpose. 

The  arc  herein  described  and  illustrat- 
ed is  like  a quenched  gap.  The  two  discs 
are  each  six  inches  in  diameter  and  the 
grooves  two  inches  from  the  edge. 

The  arc  may  be  struck  in  two  ways. 
First,  if  the  discs  are  made  from  hard, 


thin  copper,  they  may  be  made  to  touch 
by  a thumb  screw  pressing  on  one  plate 
as  illustrated  in  Figure  1.  Then  again, 
if  the  copper  is  too  thick  to  permit  of 
bending,  by  boring  a hole  in  the  center 
of  one  of  the  discs  and  by  means  of  a 


pipette  to  place  a drop  of  water  in  the 
opening,  the  arc  can  be  started.  Then 
close  it  by  means  of  the  thumb  screw  as 
in  Figure  2.  The  joint  should  be  made 
airtight. 

Figure  3 shows  the  hook-up  which  is 
less  complicated  than  the  original.  Very 


good  results  may  be  had  with  this  ar- 
rangement and  as  the  law  limits  the 
power  that  may  be  employed,  it  would 


be  advisable  for  some  of  the  experiment- 
ers to  try  it. 

Contributed  by  A.  R.  Rodotn . 


A CONDENSER  STUNT 

When  making  tin  foil  condensers  and 
soldering  the  ends  to  the  wires  or  ter- 


minals, most  all  experimenters  know  that 
the  tin  foil  melts  very  readily.  I found 
by  accident  that  this  can  be  overcome 
very  easily  by  placing  a piece  of  sheet 
copper  1-32  inch  thick  by  6 inches  wide 
and  10  inches  long  under  the  foil  to  be 
soldered.  This  prevents  the  foil  from 
melting  because  it  takes  up  the  heat. 
This  method  always  worked  very  nicely 
with  me  and  a neater  piece  of  work  is 
obtained. 

Contributed  by  Jas.  F . Lupton,  Jr . 


AN  IMPROVED  LAMP  BANK 

By  following  the  accompanying  dia- 
gram the  average  experimenter  can  con- 
struct a very  handy  lamp  bank. 

A clear  board,  large  enough  to  ac- 
commodate the  twenty  lamp  sockets  and 
five  switches,  is  procured  and  painted. 
The  sockets  are  fastened  in  the  order 
shown  and  wired  up  to  the  switches. 
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Mount  the  board  on  a wall  near  a 
table  and  connect  to  electric  light  mains 
through  switch.  By  closing  the  proper 
switches  from  to  10  amperes  may  be 
drawn  in  steps  of  J4  ampere. 


The  cleanliness  and  simplicity  of  this 
method  of  control  will  appeal  to  anyone 
who  uses  a water  resistance  at  present. 
Contributed  by  N.  Richard  Lusse. 


A SIMPLE  EXPERIMENT  WITH 
EARTH  CURRENTS 

This  simple  and  interesting  experi- 
ment serves  to  show  in  some  ways  the 


nature  and  manner  in  which  earth  cur- 
rents are  conducted.  Place  two  wires  20 
feet  or  more  in  length  end  to  end. 
Ground  the  ends  of  each  wire.  In  one 
circuit  place  a pair  of  receivers,  in  the 
other  place  some  interrupting  device 
such  as  a file  and  needle,  as  shown  in 
the  sketch.  When  the  needle  is  scratched 
along  the  file  it  can  be  heard  in  the  re- 
ceivers. The  distance  between  the  wires 
may  be  increased  to  approximately  twice 
their  length.  The  experiment  works  best 
in  a northeast  to  southwest  direction  as 
this  is  the  general  direction  of  most  of 
the  earth  currents. 

Contributed  by  Page  Haselton. 


There  are  sixteen  maples  in  the  United 
States,  most  of  them  being  eastern  spe- 
cies. The  most  valuable,  not  only  be- 
cause of  the  product  of  its  sap  but  also 
for  its  lumber,  is  sugar  maple. 


AN  AUTOMATIC  ELECTRIC 
LIGHT  SWITCH 

It  is  a hard,  cold  proposition  getting 
up  these  chilly  mornings  at  5 or  6 a.  m., 
and  while  yet  half  asleep,  look  around 
for  the  switch  to  turn  on  the  electric 
lights. 

I have  devised  the  following  scheme: 

Run  an  uninsulated  wire  from  one  end 
of  the  bed  to  the  other.  Make  the  wire 
one  of  the  contacts  of  a circuit  and  the 
bed  spring  the  other.  The  weight  of 
the  body  in  the  bed  will  bring  these  two 
contacts  together  thereby  forming  a cir- 
cuit. The  circuit  consists  of  a relay 
which  has  the  points  reversed,  a gravity 
cell  and  the  necessary  wiring.  The  other 
posts  of  the  relay  are  connected  to  the 
electric  light  wires  that  would  ordinarily 
go  to  switch.  When  the  weight  of  the 
body  is  removed  from  the  bed,  the  relay 
opens  and  the  lights  are  instantly  turned 
on,  thus  rendering  the  entire  action  of 
turning  on  the  lights  automatic.  Care 


should  be  taken  to  see  that  the  bed 
spring  is  insulated  from  the  wire. 
Contributed  by  Irving  Verntilya. 


A NOVEL  HOOK-UP 

I have  been  troubled  with  static  for 
some  time.  I have  tried  various  hook- 


the  right  one.  This  hook-up  is  also  very 
good  for  close  tuning.  For  this  hook-up 
I use  two  fixed  condensers  in  series. 
Contributed  by  Gale  L.  Moore . 
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A STARTING  BOX  WITH  NO 
VOLTAGE  RELEASE 

Having  a ^-horsepower  motor  and 
no  starting  box  I made  one  as  follows: 

MATERIAL. 

Hardwood  box  10x10x4  inches. 

Seven  heavy  switch  points — D. 

One  brass  strip,  6xj/2  x}4,  for  arm — T. 

A soft  iron  block  to  be  fastened  to 
arm  at  point  it  touches  magnet — F. 

A magnet  with  soft  iron  ends  at- 
tached to  core — M. 

A bolt  over  which  a piece  of  soft 
rubber  tube  has  been  slipped  to  act  as 
stop — E. 

A strong  spring  to  return  arm — O. 

* Any  number  of  shade  springs  (in  my 
case  one  dozen  were  used) — S. 

Four  binding  posts — U. 


n ^ i n 

e> 
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/y 

Two  dozen  screw  eyes  to  hold  springs 
in  box. 

The  top  of  the  box  is  drilled  as  shown 


in  diagram  and  the  parts  assembled- 
The  arm  T is  fastened  in  place  by  means 
of  a bolt  and  should  be  insulated  by 


means  of  a fibre  washer  as  should  be  the 
switch  points.  The  magnet  is  fastened 
to  the  box  by  means  of  an  iron  strap 
which  is  bolted  to  the  box.  The  magnet 
should  be  placed  so  it  can  come  in  con- 
tact with  the  soft  iron  block  which  is 
soldered  to  the  arm.  The  spring  S is 
fastened  to  the  arm  and  the  box  so  it 
will  return  the  arm  when  there  is  no 
voltage.  The  stop  E is  inserted  in  the 
cover  so  as  to  stop  the  arm  when  it 
returns.  The  screw  eyes  are  then  fas- 
tened to  the  ends,  on  the  inside  of  the 
box.  The  shade  springs  are  fastened 
on  these,  care  being  taken  that  no  two 
touch.  They  are  then  connected  in 
series,  taps  being  taken  from  every  other 
joint  to  one  of  the  switch  points.  The 
connections  are  then  made  as  shown  by 
the  dotted  lines.  The  connections  witn 
motor  are  shown  in  the  diagram.  To 
start  motor,  advance  arm  one  point  at  a 
time  until  the  last  is  reached  where  the 
magnet  will  hold  the  arm  unless  the 
circuit  is  broken.  This  box  will  prevent 
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the  motor  from  running  away  with  its 
load  and  thereby  burning  out  the  wind- 
ings,  and  will  prevent  any  damage  to 
it.  A circuit  breaker  can  be  used  in 
series  with  it.  This  box  may  also  be 
used  as  an  ordinary  rheostat 

Contributed  by  Wm . Rademacher . 


AN  ODD  JOB  CHUCK 

The  following  is  a description  of  an 
odd  job  chuck  which  can  be  easily  and 
cheaply  made  and  which  will  most  likely 
appeal  to  a great  number  of  readers  who 
run  lathes.  I had  a circular  disc  cast 
inch  thick  and  4 inches  in  diameter, 
which  I turned  up  and  recessed  to  fit 
the  face  plate,  by  first  drilling  two  holes 
and  tapping  for  J^-inch  cap  screws  and 
fastening  to  face  plate.  After  having 
performed  this  operation  I reversed  it 


and  turned  off  face  and  sides  and  scribed 
circles  % inch  apart  on  face.  This,  I 
think,  greatly  facilitates  centering  pieces 
to  be  held.  I then  drilled  sixteen  }i- 
inch  holes  through  chuck  (see  diagram) 
for  studs.  These  I made  from  ^-inch 
square  head  cap  screws,  having  drilled 
and  tapped  head  at  right  angles  to  shank 
for  J4-inch  set  screws  (cap  screws 
should  be  sufficiently  long  to  have  shank 
blank  to  thickness  of  chuck  plate  as  the 
threaded  section  must  be  sawed  off). 

This  chuck  will  hold  almost  any  shape 
by  simply  placing  studs  in  holes  nearest 
work  to  be  held  and  tightening  up  set 
screws,  care  should  be  taken  with  fin- 
ished work,  by  placing  bits  of  sheet  cop- 
per or  other  metal  between  work  and  set 
screws  so  as  not  to  mar  it. 

Contributed  by  F.  A.  Berger . 


ELIMINATION  OF  EDDY  CUR- 
RENTS IN  TRANSFORMERS 

The  principal  objection  to  closed  core 
transformers  is  the  losses  caused  by  stray 
currents,  commonly  called  eddy  currents. 
To  overcome  this,  the  writer  employs  a 
method  used  by  all  the  standard  motor 
manufacturers  in  the  making  of  disc 
punchings  for  armatures. 

The  method  is  as  follows: 

Soak  all  parts  of  transformer  iron  or 
core  in  acetic  acid  or  good  strong  vinegar 
until  it  is  all  evenly  coated  by  the  liquid. 
Then  allow  the  parts  to  dry  for  forty- 
eight  hours  and  they  will  be  found 
to  be  rusted.  The  rust  serves  as  an  in- 
sulator. 

Some  experimenters  have  used  varn- 
ish, but  the  objection  to  that  method  is 
that  the  core  heats  up  and  the  varnish  be- 


gins to  melt,  emitting  a disagreeable 
odor. 

This  method  may  be  used  with  the  best 
of  results  and  very  little  eddy  currents 
will  be  noticeable. 

Contributed  by 

Herman  Lubinsky . 


IMPROVING  THE  PHONO- 
GRAPH 

The  appearance  of  decided  tonal  im- 
perfections in  a phonograph  that  has 
been  in  use  for  some  time  may  often  be 
traced  to  the  reproducer.  This  part  of 
the  instrument  is  usually  regarded  with 
unnecessary  awe,  as  it  is  quite  simple  and 
may  often  be  repaired  by  the  amateur  in 
such  manner  as  to  considerably  improve 
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its  operation.  Upon  dissecting  this  de- 
vice it  will  be  found  that  the  diaphragm 
is  held  in  place  by  means  of  two  rubber 
gaskets,  which  in  time  lose  their  resili- 
ency. However,  the  old  rings  may  still 
be  used  if  coated  to  a depth  of  about 
1 -64-inch  with  rubber  tire  cement.  In 
replacing  them  care  should  be  exercised 
not  to  spread  any  of  the  cement  across 
the  diaphragm. 

A second  source  of  imperfect  repro- 
duction may  lie  in  the  records  them- 
selves. These  often  become  worn  just 
enough  to  produce  an  unpleasant  harsh- 
ness, but  not  sufficiently  to  destroy  their 
usefulness.  Such  a condition  may  be 
detected  by  a slight  discoloration  along 
the  bottom  of  the  spiral  groove.  The 
composition  of  which  records  are  made 
is  soluble  in  kerosene,  and  by  placing  the 
disc  in  a pan  of  this  oil  for  about  15 
seconds  and  allowing  it  to  diy  thorough- 
ly, the  slight  roughness  which  was  the 
cause  of  the  harsh  note  may  be  glazed 
over. 

Contributed  by  E.  J.  Badtnan , Jr. 


A SOFT  NOSED  HAMMER 

A soft-nosed  hammer  for  finished  work 
can  be  made  in  the  following  manner,  at 
almost  no  expense : 

Take  a piece  of  94-inch  iron  pipe,  2 
inches  long,  and  drill  j4-inch  hole 


to  project  about  inch  beyond  the  ends 
of  the  pipe.  Now  melt  lead  and  fill  each 
end  to  height  of  paper  mould.  Allow  one 
end  to  set  before  turning  over  pipe  to 
fill  the  other  end  and  do  not  get  lead  too 
hot  Have  the  lead  sufficiently  heated  to 
run.  When  finished,  trim  off  ends  with 
an  old  file,  knock  clay  from  the  handle 
hole  and  fit  a suitable  wooden  handle. 
When  the  lead  ends  become  too  battered 
up,  melt  out  the  lead  and  repeat.  Thus, 
this  hammer  can  be  readily  renovated 
whenever  desired. 

Contributed  by  F.  A.  Berger . 


TO  REMOVE  THE  EMULSION 
FROM  PHOTOGRAPHIC 
PLATES 

Old  photographic  plates  can  be  put  to 
a great  many  uses  when  the  emulsion  has 
been  taken  off.  The  glass  is  usually  of 
good  quality  and  free  from  bubbles.  Due 
to  the  quality  of  the  glass,  it  is  especially 
adapted  for  use  as  a dielectric  for  con- 
densers and  for  picture  frame  glass.  In 
order  to  clean  the  emulsion  off  from 
photographic  plates  several  methods 
have  been  devised,  most  of  which  take 
the  larger  portion  of  the  emulsion  off 
and  leave  the  plate  sticky  and  dirty.  If 
the  plates  are  placed  in  a solution  of 
hydrofluoric  acid  (5  drops  to  4 ounces 
of  water)  and  allowed  to  stand  for  five 
minutes,  the  emulsion  can  be  pushed  off 


through  the  center  and  file  it  oblong  in 
shape  so  as  to  take  a handle.  Then  drill 
four  holes,  % inch  in  diameter,  through 
the  pipe,  inch  from  each  end,  these 
holes  being  intended  to  act  as  locks  for 
noses  of  lead. 

Plug  the  hole  for  the  handle  with  clay 
to  prevent  lead  from  filling.  Then  wrap 
a number  of  thicknesses  of  heavy  paper 
around  the  pipe,  permitting  the  paper 


with  the  fingers  and  the  plate  will  be 
left  nice  and  clean. 

Contributed  by  Davis  H.  Tuck. 


DOOR,  WINDOW  AND  DRAWER 
ALARM 

An  ordinary  bicycle  bell,  two  wood 
screws,  and  a small  block  of  wood,  are 
all  the  materials  required  to  make  a good 
burglar  alarm. 


Digitized  by  v^ooQle 


March,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


327 


Unlike  many  alarms  this  one  will  ring 
with  the  opening  or  closing  of  a door. 

It  is  to  be  attached  to  door  casing  so 
that  when  the  door  is  moved  it  presses 
against  the  thumb-trigger  which  is  al- 
lowed to  project  in  the  manner  shown 
in  the  accompanying  sketch.  In  the  case 


of  drawers  and  windows,  it  is  only  nec- 
essary to  alter  the  position  of  bell. 
Contributed  by  B.  IV.  Verne. 


A SIMPLE  FUSE  BLOCK. 

The  accompanying  illustrations  repre- 
sent the  construction  of  a simple  fuse 
block.  The  advantage  of  this  block  lies 
in  the  use  of  fuse  wire  instead  of  fuses, 
the  former  being  much  cheaper.  The 
wire  can  easily  be  inserted  into  the  block 


by  pressing  down  the  spring  clip  and 
slipping  it  through  the  eye  screws. 
Contributed  by  Lawrence  Dennison. 


A SIMPLE  ELECTRIC  LAMP 
SHADE 

A very  good  lamp  shade  for  an  elec- 
tric drop  light  can  be  made  at  prac- 
tically no  cost  by  following  these  direc- 
tions. Of  course,  the  dimensions  can  be 
changed,  but  those  mentioned  work  very 
nicely.  Take  a piece  of  white  or  green 
cardboard  (if  green  is  used  the  inside 


should  be  covered  with  white  paper) 
and  make  a half  circle  with  a 9-inch 
radius.  Make  another  half  circle  of  2- 


inch  radius,  using  the  same  center,  and 
cut  out.  After  that  is  finished,  make  a 
cone-shaped  object  of  it  with  the  edges 
overlapping  about  l/i  inch.  These 
should  be  fastened  (split  pin  paper 
fasteners  work  well)  and  the  shade  is 
finished. 

Contributed  by  fas.  F.  Lupton,  Jr. 


WIRELESS  HINTS  TO  SECURE 
HIGHEST  EFFICIENCY 

Run  your  rotary  gap  slow  and  it  will 
radiate  more  into  the  aerial  with  less 
imput  in  transformer. 


Use  as  short  lengths  of  wire  and  as 
heavy  as  possible,  in  connecting  your 
sending  instruments.  It  will  make  a 
great  difference  in  radiation.  Also  do 
the  same  with  receiving  sets  as  it  helps 
some. 

Have  as  few  instruments  in  a circuit 
or  set  as  possible  and  learn  to  work 
them. 

Don’t  use  porcelain  insulators  on  your 
aerial  if  you  have  a set  of  % kw.  or 
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over.  If  too  expensive  to  insulate  en- 
tirely with  electrose,  use  one  io1/*  inch 
heavy  electrose  insulator  between  spread- 
er and  rope. 

Don't  try  new  connections  on  your  re- 
ceiving set  every  day.  Get  a standard 
hookup  and  learn  to  tune  with  it. 

Use  low  voltage  secondary  side  trans- 
formers, for  then  you  only  need  small 
condenser  capacity,  which  will  balance 
up  with  your  aerial  of  200  meters. 

Contributed  by 

Derek  Breitenbach. 


HOME-MADE  PINCH  DOGS 

Pinch  dogs  are  quite  necessary  articles 
to  have  on  the  shop  work  bench. 

Various  sizes  can  be  easily  and  quickly 
made  by  securing  a short  length  of  chan- 


nel iron  of  a desired  size,  then,  with  the 
aid  of  a hack-saw,  cut  as  shown  in  the 
illustration,  file  points,  and  the  pinch  dog 
is  finished. 

Contributed  by  Bert  W . Verne. 

THE  EDISON  EFFECT  IN  WIRE- 
LESS TELEGRAPHY 
( Continued  from  page  288) 

maximum  ionization  were  present.  In 
the  oscillation  valve,  maximum  ioniza- 
tion is  present  if  the  valve  is  construct- 
ed, as  it  should  be,  to  produce  a maxi- 
mum Edison  effect. 

Thus,  we  can  see  that  if  a valve  is 
properly  made,  the  presence  of  a mag- 
netic field  will  enhance  its  sensitiveness, 
while  if  defectively  constructed,  its  ac- 
tion will  be  retarded  when  subjected  to 
such  a field. 

It  has  been  noted  by  users  of  audions, 
that  if  the  voltage  across  the  wing  and 


the  grid  were  increased  much  above  30 
volts,  a blue  light  formed  in  the  lamp 
and  the  valve  was  not  so  responsive  to 
feeble  signals,  yet  greatly  increased  the 
intensity  of  strong  or  local  signals. 
This  may  be  explained  as  follows : When 
the  blue  light  appears,  the  current  is  well 
up  on  the  flat  part  of  the  curve.  This 
was  noted  several  times  in  obtaining  the 
data  for  this  paper.  Obviously,  we  can- 
not be  making  use  of  the  non-linear 
characteristics  of  the  saturation  curve 
of  the  valve  here,  since  the  part  of  the 
curve  on  which  we  are  now  operating 
the  audion,  instead  of  being  steep  is 
quite  flat.  The  evident  conclusion  is 
that  the  rectifying  properties  of  the 
valve  are  now  being  brought  into  play, 
and  we  can  readily  see  how  it  would  not 
be  as  sensitive  for  feeble  signals  as  the 
critically  delicate  method  of  operation 
used  in  the  other  means.  On  the  other 
hand,  if  we  had  a very  strong  incom- 
ing signal  when  operating  on  the  lat- 
ter method,  the  limit  of  the  intensity  of 
the  sound  in  the  telephone  receiver  would 
be  represented  by  or  be  a function  of 
the  length  of  the  steep  portion  of  the 
curve.  On  the  contrary,  if  we  were 
operating  on  the  flat  part  of  the  curve 
utilizing  the  rectifying  properties  of  the 
valve,  the  only  limit  to  the  intensity  of 
the  signal  in  the  receiver  would  be  the 
magnitude  of  the  incoming  oscillations. 

The  presence  of  the  magnetic  field  will 
invariably  aid  in  the  reception  of  sig- 
nals by  this  method,  since  when  receiv- 
ing local  signals,  it  may  be  used  to  con- 
centrate the  cathode  rays  into  the  space 
between  the  wing  and  the  grid,  thus  in- 
creasing the  conductivity  of  the  gas  and 
aiding  the  rectifying  process,  or  when 
attempting  to  read  feeble  signals,  it  may 
be  directed  on  the  electrons  so  as  to  drive 
them  out  of  this  space,  thus  forcing  the 
current  back  on  the  steep  portion  of  the 
curve,  extinguishing  the  blue  light  and 
returning  to  the  other  method  of  using 
the  audion. 

From  a commercial  standpoint,  it  is  in- 
teresting to  note  that  the  Audion  and 
the  Fleming  valve  are  the  most  sensitive 
receptors  for  radio-telegraphic  signals 
that  can  be  practically  installed,  yet  due 
to  the  slight  expense  involved  for  the 
renewal  of  valves  and  the  delicacy  of 
their  successful  operation,  they  have  not 
come  into  very  wide  adoption. 


Digitized  by  v^ooQle 


March,  1914.  MODERN  ELECTRICS  AND  MECHANICS  329 

High  Frequency  Current  Apparatus 

A Series  of  Articles  Covering  the  Theory,  Making  and  Oper- 
* ation  of  High  Frequency,  X-Ray  and  Ozone  Apparatus 

By  Frank  Brewster 


Editor's  Note: — This  is  the  second  instalment  of  the  series  on  the  construction  and 
operation  of  X-Ray,  High  Frequency  and  Ozone  equipments.  The  first  instalment  appeared 
in  the  February  issue. 


CHAPTER  II— THE  INDUCTION  COIL  (Continued). 


THERE  are  numerous  ways  in  which 
to  operate  the  12-inch  spark  coil 
for  X-ray  duty.  The  simplest  one  is 
that  involving  the  use  of  a vibrator  or 
interrupter  actuated  by  the  magnetic 
impulses  occurring  in  the  iron  core  of 
the  coil  itself,  which  are  due  to  the  mak- 
ing and  breaking  of  the  primary  circuit. 

A sketch  of  a vibrator  of  this  type 
and  designed  for  this  coil  when  used  on 
battery  power,  is  shown  in  Fig.  6.  It  is 
so  proportioned  that  it  will  have  a long 
make  or  closing  period  and  a sudden 
quick  break  or  opening  period ; this  fee- 


BATTERY  POWER 

ture  being  essential  to  the  production  of 
a lively  spark  with  no  appreciable  lag, 
which  is  an  inherent  property  of  all  com- 
mon single  spring  vibrators  or  rheo- 
tomes. 

In  the  drawing,  A is  a soft  iron  arma- 
ture or  hammer  J4- inch  thick  and  1% 
inches  in  diameter.  B is  a flat-head  ma- 
chine screw  threaded  into  the  centre  of 
the  armature  and  acting  as  a limit  stop 
for  the  play  of  the  contact  spring  E,  so 
it  will  not  be  drawn  away  from  the  con- 
tact point  H,  until  the  armature  spring 
C has  attained  a good  start  in  its  motion 
toward  the  core,  thus  allowing  the  mag- 


netism in  the  core  to  reach  its  maximum 
value  before  breaking  the  circuit.  The 
armature  spring  C is  of  clock  spring  steel 
1 -inch  wide  and  1 -32-inch  thick,  secured 
to  a brass  support  D about  >4-inch  high. 


FIG.  7. — METHOD  OF  ASSEMBLING  THE  CONDENSER 

E is  the  contact  spring  and  is  held  on 
the  same  support  as  the  armature  spring, 
but  is  free  to  move  by  itself  above  the 
support.  Two  inches  from  the  lower 
end  of  this  spring  is  fastened  the  plati- 
num contact  point  or  rivet  G,  opposite 
the  platinum  point  H,  on  the  adjustable 
contact  screw  J.  This  screw  is  threaded 
through  the  upright  column  I,  and  car- 
ries the  check  nut  K to  lock  it  in  any 
desired  position.  The  platinum  points 


FIG.  8. — WIRING  DIAGRAM  FOR  CONNECTING  THE 
VARIOUS  PARTS  OF  THE  INDUCTION  COIL 


should  be  >6 -inch  in  diameter  and  3 -je- 
inch  long,  with  their  contact  faces  filed 
perfectly  flat  and  parallel. 
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It  is  a good  plan  to  mount  the  com- 
plete interrupter  on  a hard  rubber  or 
fibre  base  as  at  F,  so  that  the  distance 
between  the  armature  and  core  may  be 
regulated  for  the  best  operation,  the  dis- 
tance being  in  most  cases  from  % to 
inch,  or  just  so  the  armature  does  not  hit 
the  core  while  vibrating. 


•JQiJC  ox/tofrrJXa/t: 
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FIG.  9. — A SIMPLE  FORM  OF  MERCURY  INTER- 
RUPTER FOR  USE  WITH  INDUCTION  COIL 


When  this  form  of  interrupter  is  util- 
ized, or  any  other  slow  speed  make-and- 
break  device,  it  is  necessary  to  employ  a 
condenser  in  conjunction  with  it.  One 
terminal  of  the  condenser  is  connected  to 
the  contact  spring  base,  and  the  other 
condenser  terminal  to  the  contact  screw 
pillar. 

This  condenser  may  be  constructed  of 
5 or  6 mil  paraffined  paper  sheets  i1/* 
inches  larger  all  around  than  the  tin  or 
aluminum  foil  sheets  of  which  the  con- 
denser is  built.  The  amount  of  active 
foil  area  required  is  10,000  square  inches, 
which  may  be  divided  up  into  say  168 
leaves,  each  leaf  6 by  10  inches  in  size, 
and  connecting  84  sheets  to  either  side  of 
the  interrupter.  The  method  of  assemb- 


FIG.  10. — CONNECTIONS  FOR  INDUCTION  COIL 
WHEN  USING  MERCURY  INTERRUPTER 


ling  the  condenser  is  seen  in  Fig.  7,  where 
A and  B are  the  alternate  foil  leaves  of 
the  pile,  the  connecting  strips  of  which 
are  clamped  together  firmly  by  the  two 
brass  pieces  C and  D and  screw  E,  the 
wire  connection  going  under  the  nut  F. 


The  coil  can  be  operated  very  well  with 
the  parts  here  described  for  ordinary 
work.  A diagram  of  the  proper  conneo- 
tions  of  the  various  parts  of  the  com- 
plete coil  is  given  in  Fig.  8.  The  ar- 
rangement is  for  battery  power,  with 
switches  for  reversing  the  polarity  of  the 
primary  and  consequently  the  secondary 
current,  and  for  switching  the  condenser 
from  the  coil  interrupter  to  an  independ- 
ent or  outside  one  when  such  is  used, 
such  as  the  mercury  turbine. 

Most  every  coil  builder  has  ideas  of 
his  own  in  the  mounting  and  finishing  of 
his  coil,  and  so  no  details  will  be  offered 
here.  A cut  of  a standard  style  of 
mounting  a 12-inch  spark  coil  was  illus- 
trated in  the  preceding  instalment. 
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FIG.  II. — A SIMPLE  FORM  OF  WEHNELT  INTER- 
RUPTER SHOWING  THE  ESSENTIAL  PARTS 


For  those  desirous  of  utilizing  a mer- 
cury interrupter,  a plan  of  the  essential 
parts  is  shown  in  Fig.  9,  which  repre- 
sents the  simplest  form  of  this  type  of  in- 
terrupter. The  brass  or  copper  electrode 
is  inserted  in  the  mercury  pool  and  re- 
moved with  considerable  rapidity,  by 
means  of  a disc  on  a motor  shaft,  to 
which  the  point  is  attached  as  shown. 
The  motor  speed  should  be  variable  and 
reach  a maximum  of  2,500  to  3,000  revo- 
lutions per  minute.  As  this  is  a slow 
speed  type  of  interrupter,  the  primary 
coil  condenser  must  be  switched  across 
it,  a diagram  of  the  proper  connections  in 
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this  case  appearing  in  Fig.  10.  With 
the  employment  of  such  high  speed  inter- 
rupters as  the  Wehnelt  or  Caldwell  of  the 
electrolytic  type,  no  condenser  capacity 
in  the  primary  circuit  is  necessary.  The 
Wehnelt  interrupter  is  suited  to  tne  oper- 
ation of  induction  coils  on  anything  over 
40  volts,  either  alternating  or  direct  cur- 
rent, and  is  extensively  employed  for  X- 
ray  purposes,  the  secondary  discharge 
taking  the  form  of  a flame  instead  of  a 
stringy  spark. 

A Wehnelt  interrupter  may  be  con- 
structed similar  to  the  sketch  exhibited 
at  Fig.  11,  while  Fig.  12  shows  the 
scheme  followed  in  the  regular  commer- 
cial product.  In  the  operation  of  the 
Wehnelt  interrupter,  considerable  heat  is 
evolved,  sometimes  causing  the  electro- 
lyte to  boil.  To  offset  this  undesirable 
feature,  the  best  plan  is  to  place  a small 
^-inch  lead  pipe  in  the  container,  the 


FIG.  12. — CONSTRUCTION  DETAILS  OF  COMMERCIAL 
ELECTROLYTIC  INTERRUPTER 

pipe  having  five  or  six  convolutions 
through  which  is  circulated  cold  water. 
Two  pieces  of  rubber  hose  attached  to 
the  ends  of  the  cooling  spiral,  9erve  to 
conduct  the  water  to  and  away  from  it. 
A cooling  spiral  is  shown  in  Fig.  13. 

If  this  interrupter  is  used  with  the 


coil,  it  sometimes  happens  that  the  results 
are  not  satisfactory.  Insufficient  primary 
inductance  or  “kick  current”  is  the  gen- 
eral cause  of  this  trouble,  which  can  be 
remedied  by  connecting  in  series  with 
the  primary  coil,  an  extra  inductance  or 
choke  coil,  composed  of  a soft  iron  wire 


FIG.  13. — COOLING  SPIRAL  EMPLOYED  IN  SOME 
INTERRUPTERS 

core  il/2  inches  in  diameter  and  12  in- 
ches long,  over  which  is  wound  a coil  of 
six  layers  of  the  same  wire  as  on  the 
primary,  of  course  insulating  the  iron 
core  with  several  layers  of  oiled  linen  or 
heavy  shellacked  paper.  Taps  for  vary- 
ing the  amount  of  inductance  are  brought 
out  from  each  layer,  and  connected  to  a 
six-point  switch.  To  further  improve 
the  fineness  of  the  inductance  variation, 
the  coil  may  be  wound  on  a thin  fibre 
tube,  into  which  more  or  less  of  the  iron 
core  may  be  inserted,  the  highest  induct- 
ance obtaining  when  the  core  is  all  the 
way  in  the  coil,  and  the  entire  winding 
is  cut  into  circuit. 

If  battery  power  forms  the  source  of 
energy  for  the  coil,  sufficient  cells  should 
be  used  to  furnish  24  volts;  connect- 
ing the  cells  in  series.  The  voltage  of 
common  dry  cells  is  1.5;  Edison  primary 
cells,  .95  volts ; storage  cells,  2 volts. 


For  the  illumination  of  the  world’s 
largest  steamer,  the  Imperator,  nearly 
10,000  incandescent  lamps  are  required. 
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Institute  of  Radio  Engineers 


AT  the  regular  monthly  meeting  of 
the  Institute  of  Radio  Engineers, 
held  on  January  7,  Mr.  R.  H.  Mariott 
read  an  extremely  interesting  and  valu- 
able paper  upon  “Variations  in  Radio 
Range/’  He  presented  two  sets  of  de- 
tailed observations  of  variations  in  the 
range  worked  through  by  two  stations 
for  the  space  of  a year,  one  of  these 
being  in  Denver,  Colo.,  and  the  other  at 
Manhattan  Beach,  Coney  Island,  New 
York. 

In  each  case  curves  were  plotted  show- 
ing the  variation  in  range  throughout 
the  day,  month  and  year,  both  in  sending 
and  receiving.  Some  were  even  shown 
representing  the  variation  from  minute 
to  minute,  on  a particular  day,  of  the  in- 
tensity of  signals  received  at  a station 
working  with  Manhattan  Beach,  with  a 
constant  state  of  affairs  at  the  transmit- 
ting station.  Corresponding  to  the  range 
curves,  a number  of  additional  curves 
were  plotted  showing  factors  affecting 
the  condition  of  the  atmosphere  at  the 
time.  These  gave  such  data  as  tempera- 
ture, barometric  pressure,  vapor  pres- 
sure, humidity,  hours  of  daylight,  inten- 
sity of  moonlight,  and  presence  of  close 
or  distant  static  discharges.  The  per- 
sonal equation  was  also  taken  account  of, 
note  being  made  when  there  was  a 
change  in  operators,  or  when  much  in- 
terference did  not  give  the  operator  a 
chance  to  try  for  long  ranges. 

The  usual  known  facts  that  longer 
ranges  were  obtained  in  winter  and  at 
night  than  in  summer,  and  in  the  day 
time,  were  confirmed ; but  one  interesting 
observation  was  brought  out  by  the 
speaker,  which  seemed  to  show  that 
throughout  the  year  the  range  varied 
directly  .as  the  vapor  pressure.  For  this, 
a number  of  theories  were  advanced  by 
the  speaker,  and  also  by  those  taking 
part  in  their  discussion. 

The  value  of  the  paper  was  largely 
in  the  mass  of  details  which  it  furnished, 
which  will  probably  make  it  a standard 
work  in  radio-engineering.  Its  delivery 
was  much  enlivened  by  personal  episodes 
indulged  in  by  the  speaker  in  regard  to 
the  character  of  the  sets  he  used  (they 
were  of  the  ordinary  spark  variety),  and 


the  operators  who  worked  them.  The 
paper  was  discussed  by  Dr.  J.  J.  Stone, 
Mr.  J.  L.  Hogan,  Dr.  De  Forest,  and 
Mr.  Austen  Curtis. 

At  the  same  meeting  the  regular  elec- 
tion of  officers  for  the  coming  year  was 
held,  and  the  following  elections  were 
announced : 

President  : L.  W.  Austin. 

Vice-President:  J.  J.  Stone. 

Treasurer:  J.  S.  Hammond. 

Secretary:  E.  J.  Simon. 

Managers:  Messrs.  Weagant,  Hogan,  Hill 
and  Marriott. 


OREGON  STATE  WIRELESS  AS- 
SOCIATION 

The  Oregon  State  Wireless  Associa- 
tion held  their  regular  election  of  officers 
December  5,  and  the  following  were 
elected  for  the  coming  six  months : 
President,  C.  L.  Austin;  vice-president, 
George  Schwartz ; secretary,  G.  E.  Spen- 
cer, 446  6th  street,  Portland;  treasurer, 
L.  L.  Leonard,  and  Sergeant-at-arms,  W. 
A.  McCrum. 

This  club  has  an  active  membership  of 
twenty-five,  most  of  whom  own  and 
operate  their  own  stations.  Any  one 
owning  a station  or  interested  in  wire- 
less work  in  the  State  of  Oregon,  is  eligi- 
ble to  membership. 

Most  of  the  stations  of  the  club  mem- 
bers are  able  to  receive  from  San  Diego, 
Cal.,  on  the  south,  and  Victoria,  B.  C., 
on  the  north,  while  the  better  stations 
have  no  trouble  in  hearing  Honolulu  and 
the  Alaskan  Government  stations. 

The  club  meets  every  Friday  night  in 
Room  421  of  the  Y.  M.  C.  A.  The  mem- 
bers will  be  pleased  to  communicate  with 
other  clubs  and  individuals  through  the 
secretary. 


DANGERS  OF  GRADE  CROSS- 
INGS 

According  to  a record  recently  issued 
by  the  National  Highways  Protective 
Society,  it  appears  that  during  the  last 
year  grade  crossing  accidents  caused  the 
death  of  124  persons  and  injury  to  140 
in  New  York  State.  In  the  State  of  New 
Jersey,  54  persons  were  killed  and  48 
injured. 
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Simple  Home-Craft  Furniture 

The  Second  of  a Series  of  Articles  Describing  the  Making 

of  Various  Pieces 


By  O.  Lane 

Illustrated  from  drawings  made  by  the  author. 


THE  piece  of  furniture  chosen  for 
this  article  is  an  arm  chair,  a large 
comfortable  one,  and  yet  simple  enough 
so  that  it  can  be  made  by  anyone  who 
has  a working  knowledge  of  tools  and 
the  requisite  skill  and  patience  to  make 
the  many  joints  necessary.  The  wood 
most  suitable  for  this  chair  is,  of  course, 
quarter  sawed  white  oak,  although  plain 
sawed  red  oak  may  be  preferred,  owing 
to  the  fact  that  it  is  considerably  cheaper 
and  is  also  easier  to  work. 

The  next  thing  to  consider  is  the  bill 
of  lumber,  which  is  given  below,  com- 
bining all  the  pieces  of  one  width  and 
thickness  together. 

OAK. 

Back  posts  1 pc.  2"  x 4"  x 7'. 

Front  posts  1 pc.  2)6”  x 2 y2"  x 4',  6". 

Arms,  front  and  back 

seat  rails  ipc.^#x5"x  10'. 

Side  seat  rails 1 pc.  H”  x 3"  x 4',  6". 

Lower  braces  1 pc.  ji”  x 2"  x 4',  6". 

Back  rails 1 pc.  x 6”  x 30". 

Slats  1 pc.  fa”  x 3*  x 9'. 

1 pc  Ji"  x 4”  x 24". 

PINE. 

Slats  for  cushion 1 pc.  J4"  x 4"  x 6'. 

Cleats  on  seat  rails. . . 1 pc.  m*  x i}6”  x 4'. 

Before  beginning  work,  be  sure  your 
smoothing  plane  and  scrapers  are  in  good 
shape — no  one  can  do  good  work  with 
dull  tools.  On  ordinary  grain,  a few 
very  thin  shavings  with  a smoothing 
plane  will  take  off  any  planer  or  sander 
marks  on  the  wood.  First  smooth  up  the 
4"  surfaces  of  the  back  posts.  Then  lay 
out  with  rule  and  straight  edge  the  form 
of  the  back  posts  and  saw  out  with  rip 
saw,  keeping  on  the  waste  side  of  the 
line.  Smooth  up  these  edges  with 
smoothing  plane,  using  spoke  shave  and 
scraper  at  low  point  on  back  of  posts. 
Work  both  pieces  together  to  insure  ex- 
actly the  same  shape^  being  sure  to  keep 
the  edges  square..  Take  a very  small 
bevel  off  from  the  top  ends  to  keep  the 
corners  from  being  too  sharp. 

Plane  up  front  posts  and  saw  to  prop- 


er length  in  mitre  box  and  smooth  up  top 
end.  In  places  where  the  kind  of  joint 
is  not  shown  on  drawing,  the  maker  may 
choose  between  the  mortise  and  tenon,  or 
the  dowelled  joint.  In  the  explanation, 
however,  it  is  assumed  that  dowelled 
joints  are  to  be  made.  In  case  the  mor- 
tise and  tenon  joint  is  employed,  add  a 
proportionate  length  for  the  tenons.  Re- 
member that  the  ends  of  all  pieces,  in 
case  the  dowelled  joint  is  used,  must  be 
perfectly  square,  while  the  shoulders  of 
the  mortise  and  tenon  joints  must  be 
square. 

Next  plane  up  and  cut  the  2-inch  and 
3-inch  rails  for  the  sides,  then  lay  out  the 
arms,  cutting  on  waste  side  of  the  line 
with  rip  saw  and  smoothing  up  with 
scraper  and  smoothing  plane.  Round  all 
comers  of  arms  with  sandpaper.  Smooth 
up  and  cut  to  length  the  slats  for  the 
sides  and  lay  out  on  under  side  of  arms 
and  top  edge  of  seat  rail  the  mortises  to 
receive  the  slats.  These  will  not  need  to 
be  mortised  in  very  deep,  fi-inch  or  Vi- 
inch  will  do,  as  there  is  no  strain  on  these 
pieces.  Lay  out  joints  for  rails  and  posts, 
using  two  H-inch  dowells,  if  dowelled 
joints  are  to  be  used,  for  each  joint.  Cut 
mortise  in  arms  and  tenon  on  front  posts, 
allowing  the  posts  to  project  through  the 
arm  about  inch  above  the  arms,  and 
bevel  the  end  of  the  tenon  back  H-inch. 
Put  the  posts  together  with  rails,  with- 
out glue,  and  measure  exactly  how  far 
back  to  cut  the  notch  in  the  end  of  the 
arm  to  receive  the  back  post.  Owing  to 
the  fact  that  the  back  posts  slant  back 
a little*  the  notch  will  have  to  be  cut  a 
little  deeper  on  the  under  side  of  the 
arm.  Now  put  the  entire  sides  together, 
making  sure  that  every  joint  comes  to- 
gether tight.  Bore  a ^i-inch  hole  through 
arm  and  post,  from  inside,  taking  care 
not  to  bore  all  the  way  through  to  the 
outside.  To  insure  a perfect  joint  here, 
it  is  well  to  have  a ctamp  to  hold  the 
pieces  together  tight  while  the  hole  is 
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bored.  Cut  the  dowells  a little  longer 
than  necessary.  Also,  clamp  the  arm  to 
the  front  post  and  put  fi-inch  dowell 
through  the  mortise  and  tenon  joint, 
from  the  inside. 

Although  the  sides  might  be  put  to- 
gether with  glue  now,  lay  out  and  make 
joints  on  the  inside  of  posts  first,  as  it 
is  much  easier  to  make  them  while  the 
chair  is  not  yet  assembled.  So  next  pre- 
pare the  front  and  back  seat  rails,  noting 
that  the  back  rail  should  be  }4-inch  long- 
er than  the  front,  as  the  back  posts  are 
narrower  than  the  front.  Get  out  the 
back  rails,  making  joints  carefully.  Lay 
out  on  these  the  mortises  to  receive  the 
slats,  cutting  carefully,  making  them 


about  54-inch  deep.  Smooth  up  slats 
and  cut  to  proper  length.  Put  on  inside 
of  front  and  back  rails  the  Ji  x 1 54-inch 
cleats  to  hold  the  slats  for  cushions, 
using  iK-inch  flat  head  screws. 

Assemble  the  chair  complete,  without 
glue,  making  sure  that  the  joints  are 
tight.  Now  put  just  the  sides  together, 
using  hot  glue  if  possible,  or  the  best 
cold  glue  obtainable.  Have  the  furni- 
ture clamps  all  adjusted  to  proper  length 
before  applying  glue,  however,  and  have 
plenty  of  small  soft  wood  blocks  to  put 
between  the  clamps  and  the  chair,  to  keep 
from  marring  the  surface  of  the  wood. 
Glue  the  joints  and  clamp  together  quick- 
ly, using  three  furniture  clamps  for  each 


side.  Test  each  joint  with  a square. 

After  allowing  the  glue  to  set  for 
twenty-four  hours,  remove  clamps  and 
scrape  off  carefully  any  glue  that  has 
been  squeezed  out  of  the  joints.  A good 
tool  to  use  for  this  purpose  can  be  made 
by  heating  and  bending  at  right  angles 
the  end  of  a flat  piece  of  steel,  about  54- 
inch  wide,  and  grinding  an  edge  on  the 
end.  Draw  a line  with  a straight  edge 
from  the  lower  corner  of  front  post  to  a 
point  54-inch  above  the  lower  comer  of 
the  back  leg  (as  shown  on  drawing). 
Saw  carefully  on  this  line  both  posts,  and 
bevel  slightly  the  comers.  By  sawing  in 
this  manner  we  give  the  chair  a slight 
reclining  position. 


Now  glue  the  rest  of  the  pieces  togeth- 
er, and  be  sure,  before  the  glue  sets,  that 
the  chair  is  not  “in  wind” ; that  is,  be 
sure  that  all  four  comers  touch  the  floor 
at  the  same  time.  After  the  glue  has  set, 
remove  clamps  and  give  chair  the  final 
inspection,  scraping  off  any  glue  that  re- 
mains, and  sandpapering  to  remove  any 
rough  spots.  Nail  in  the  three  slats  to 
hold  the  cushion. 

The  chair  is  now  ready  for  finishing, 
and  as  finishing  was  discussed  at  some 
length  in  the  last  article  under  this  title, 
it  will  not  be  necessary  to  do  so  here. 
Remember  you  cannot  get  a good  finish 
if  your  wood  is  not  in  proper  shape.  Ap- 
ply the  stain  according  to  the  instruc- 
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tions,  and  then  the  filler,  afterwards  ap- 
plying whatever  finish  may  be  desired. 
Be  sure  to  wait  long  enough  between 
coats. 

It  is  not  necessary  to  make  the  cushion 
for  the  back  of  the  chair,  although  it 
would,  of  course,  add  to  the  comfort  of 
the  chair.  Several  materials  might  be 
used  for  the  cushion,  and  if  imitation 
leather  is  employed,  it  is  better  to  get 
the  best  grade  possible.  This  grade  has 
good  wearing  qualities  and  is  not  as  ex- 
pensive as  real  leather.  A moss  for  stuf- 
fing the  cushion  may  be  procured  from 
any  upholsterer.  If  it  is  not  advisable  to 
make  the  cushion,  any  upholsterer  can  be 
called  upon  to  do  so. 

In  making  this  chair,  it  should  be  re- 
membered that  it  is  not  necessary  to  fol- 
low the  drawing  exactly.  If  you  do  not 
wish  to  have  the  two  rails  curved,  simply 
leave  them  5 inches  wide;  or  if  you  do 
not  wish  the  chair  quite  so  large,  cut 
down  one  or  two  inches  from  the  length 
of  the  rails. 


ROLLER  SKATES  IN  INDUS- 
TRIAL PURSUITS 

Whenever  one  thinks  of  roller  skates 
it  is  invariably  in  connection  with  the 
pleasure  that  can  be  derived  from  them. 
However,  a street  railroad  company  in 
New  Bedford,  Mass.,  has  found  another 
use  for  roller  skates. 

In  the  stockroom  of  this  firm  are  kept 
numerous  articles,  ranging  from  little 
bolts  to  heavy  pickaxes.  The  room  is 
over  170  feet  in  length.  When  orders  are 
to  be  filled  it  is  necessary  for  the  clerks 
to  go  from  one  part  of  the  room  to  an- 
other, necessitating  the  covering  of  a con- 
siderable distance  each  day.  The  firm 
has  recently  furnished  roller  skates  to 
the  stock  clerks,  who  can  now  move 
swiftly  and  with  less  exertion  to  any  part 
of  the  room.  Although  many  of  the 
boxes  are  located  on  high  shelves,  the 
ladders  are  so  made  that  the  clerks  can 
climb  them  readily  without  removing  the 
skates. 


THE  WORLD'S  BUSIEST  THOR- 
OUGHFARES 

It  is  gathered  from  good  authority 
that  the  two  busiest  streets  in  the  world 
are  the  Mansion  House  Corner,  in  Lon- 
don, and  the  Place  de  l’Opera  in  Paris. 
Although  the  former  has  the  greatest 


number  of  pedestrians,  the  latter  has  the 
larger  share  of  vehicular  traffic.  Every 
week-day  500,000  persons  walk  past  the 
Mansion  House,  while  the  number  of 
vehicles  is  50,000.  Through  the  Place 
de  TOpera  it  is  said  that  450,000  pedes- 
trians and  63,000  vehicles  pass  daily. 

After  these  two  most  important  streets, 
comes  Broadway  of  New  York,  which  is 
said  to  be  traversed  by  480,000  foot  pas- 
sengers daily.  In  all,  over  700,000  pass 
through  on  street  cars  or  automobiles. 
The  next  in  importance  is  the  Puerta  del 
Sol  in  Madrid,  Spain,  which  is  actually 
the  meeting  place  of  several  important 
streets.  Over  360,000  people  pass  through 
it  daily.  The  three  remaining  thorough- 
fares of  leading  importance  are  the 
Friedrichstrasse,  Berlin,  and  the  Vladi- 
mirski Prospekt,  St.  Petersburg,  with 
300,000  each,  and  the  Graben,  Vienna, 
with  a daily  average  of  275,000  persons. 


EVAPORATION 

The  rate  at  which  vapor  is  formed 
depends  on  the  temperature.  For  a giv- 
en temperature  it  is  not  proportional  to 
the  area  of  the  surface  of  the  liquid,  as 
ordinarily  supposed,  but  to  the  linear  di- 
mensions of  the  surface ; and  in  an  open 
vessel  evaporation  takes  place  more  rap- 
idly near  the  boundaries  of  the  surface 
than  at  the  center.  The  rate  of  evapo- 
ration is  thus  not  the  same  at  all  parts 
of  the  surface.  This  question  has  been 
examined  theoretically  by  Stefan,*  and 
he  finds  that  for  a circular  vessel  the 
quantity  of  vapor  formed  per  second  is 
proportional  to  the  diameter,  and  fur- 
ther, that  the  lines  of  flow  of  the  vapor 
from  the  surface  are  hyperbolas,  of 
which  the  foci  are  on  the  bounding  edge 
of  the  circular  surface.  The  surfaces  of 
equal  pressure  are  the  orthogonal  system 
of  ellipsoids;  these  are  nearer  each  other 
at  the  edge  of  the  surface  than  at  the 
center,  consequently  near  the  edge  of  the 
vessel  the  vapor  pressure  decreases  most 
rapidly,  and  it  is  here,  therefore,  that 
the  flow  is  greatest. 

The  question  has  also  been  examined 
experimentally  by  Winkelmann,f  and  al- 
though he  was  unable  to  verify  Stefan's 
theory  very  closely,  he  attributes  the  dis- 
crepancies rather  to  the  mode  of  experi- 
ment than  to  any  defect  in  the  theory. 
— Jeffrey  B.  Macphail. 

* Stefan,  Journal  de  Phy9.,  2 aerie,  tom.  i.,  1882. 

t Wied.  Ann.,  vols.  xxxiii.,  xxxv.,  1888. 
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The  Editor’s  Desk 


Another  month  has  gone  by  and  here  we 
are  again  with  a big,  full-of-interest  issue; 
one  that  contains  a mass  of  information  of  all 
kinds.  In  this  number  all  of  the  serial  ar- 
ticles appear—an  instalment  of  the  article  on 
small  alternating  current  motors  which  covers 
the  working  directions  for  making  one;  the 
second  article  on  the  making  of  furniture, 
which  deals  with  the  construction  of  a com- 
fortable and  attractive  arm  chair;  the  second 
chapter  on  the  construction  of  high  frequency, 
X-ray  and  ozone  apparatus,  giving  the  re- 
maining details  regarding  the  making  of  an 
induction  coil;  and  the  conclusion  of  the  ar- 
ticle on  modern  industrial  and  military  ex- 
plosives. There  are  numerous  interesting  ar- 
ticles in  this  issue  that  deserve  passing  com- 
ment, among  them  the  splendid  article  on  the 
Edison  effect  in  wireless  telegraphy  which  rep- 
resents extensive  experimenting  along  original 
lines  by  its  author.  The  leading  article  of  this 
issue  describes  recent  experiments  with  the 
divining  rod — a topic  that  has  been  the  sub- 
ject of  much  derision  in  the  past,  due  to  the 
lack  of  proper  investigation  as  to  its  merits. 
The  article  describing  the  construction  of  a 
marble  inkstand  should  appeal  to  those  read- 
ers who  are  handy  with  tools  and  desire  to 
make  attractive  ornamental  articles  in  marble 
and  metal.  It  is  our  intention  to  publish  more 
material  along  this  line  in  the  future.  Space 
forbids  the  mention  of  the  many  other  articles 
that  possess  perhaps  equally  commendable 
features. 


We  are  again  shocked  by  another  tragedy 
at  sea  in  the  recent  collision  between  the 
Monroe  and  the  Nantucket , in  which  numer- 
ous lives  were  lost.  Not  the  least  important 
incident  of  the  catastrophe  was  the  bravery- 
displayed  by  Ferdinand  Kuehn,  the  wireless 
operator,  who  lost  his  life  while  aiding  a 
woman  passenger.  Kuehn  was  a New  York 
boy  who  lived  in  the  Bronx  with  his  mother 
and  secured  his  early  training  in  wireless  with 
home-made  apparatus.  The  experience  he 
thus  gained  enabled  him  to  secure  a position 
with  the  Marconi  Company  about  three  years 
ago.  In  the  beginning  he  was  assigned  to  one 
of  the  Long  Island  Sound  boats  of  the  Joy 
Line,  plying  between  New  York  and  Boston. 
Later,  he  was  transferred  to  the  Jefferson  of 
the  Old  Dominion  Line.  Over  a month  ago 
this  vessel  was  laid  up  for  repairs  and  Kuehn 
was  then  appointed  operator  on  the  Monroe. 
When  the  tragedy  occurred,  Kuehn  was  mak- 
ing his  second  trip  on  that  vessel.  According 
to  reports,  it  appears  that  after  the  two  ves- 
sels collided,  Kuehn  immediately  began  to 
call  aid  by  wireless,  but  the  apparatus  soon 
became  inoperative,  due  to  the  flood’ng  of  the 
engine  room  below.  Seeing  that  it  was  use- 
less to  remain  longer  at  his  instruments,  he 


placed  a life  preserver  around  himself  and 
proceeded  to  aid  passengers.  He  was  last 
seen  tearing  off  his  life  belt  and  placing  it 
around  a hysterical  woman  who  had  not  taken 
any  precautions  to  provide  herself  with  one — 
thereby  deliberately  sacrificing  his  life  by  this 
unselfish  action.  There  are  many  brave  wire- 
less operators  who  have  sacrificed  their  lives 
in  executing  their  duties,  but  none  deserves 
greater  veneration  than  twenty-year-old  Fer- 
dinand Kuehn.  May  his  brave  act  always  be 
an  inspiration  to  others. 


Ferdinand  Kuehn,  the  wireless  operator 
who  lost  his  life  on  the  steamer  Monroe  of 
the  Old  Dominion  line,  attended  The  Paine 
Uptown  Business  School  from  August  15, 
1910,  to  January  11,  1911,  in  order  to  qualify 
in  wireless  operating. 

The  aim  of  Modern  Electrics  and  Mechan- 
ics is  a two-fold  one.  Every  reader  knows 
that  our  main  endeavor  is  to  provide  care- 
fully selected  articles  each  month  on  the  topics 
of  electricity,  mechanics  and  wireless.  That  is 
evident.  But  every  reader  does  not  know 
that  we  are  also  endeavoring  to  make  Modern 
Electrics  and  Mechanics  a veritable  guide 
as  to  where  different  instruments,  supplies, 
training,  services,  and  other  possible  require- 
ments can  be  procured.  In  every  issue  will 
be  found  the  names  and  offers  of  various 
manufacturers,  dealers,  schools,  institutions 
and  others  who  can  best  cater  to  the  needs  of 
our  readers.  In  most  instances  the  names 
represent  the  leading  firms  in  their  particu- 
lar fields.  Readers  need  not  hesitate  in  enter- 
ing into  relations  with  any  of  these  advertis- 
ers since  everyone  is  known  to  be  reliable  and 
the  advertisements  to  be  truthful. 

There  are  many  good  things  in  store  for  the 
readers  of  Modern  Electrics  and  Mechan- 
ics. For  one  thing,  there  will  shortly  be  a 
new  series  of  articles  on  pattern  making — a 
trade  that  is  most  interesting  and  highly  paid. 
This  series  will  cover  all  the  details  concern- 
ing pattern  making  and  will  give  every  reader 
of  this  magazine  a good  foundation  in  the 
subject.  Another  excellent  article  is  a short 
history  of  the  steam  locomotive,  accompanied 
by  many  unusual  illustrations  depicting  the 
early  days  of  railroading,  when  horse  cars 
were  employed,  up  till  the  present-day  huge 
passenger  and  freight  locomotives.  Most  of 
the  illustrations  in  this  article  have  never  ap- 
peared in  any  other  magazine  circulated  in 
America.  But  we  have  not  told  you  all ! 
There  are  articles  on  cable  telegraphy,  new 
phases  of  witless  telegraphy,  electro-chem- 
istry, and  many  others,  too  numerous  to  per- 
mit of  mentioning. 
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Here's  a real  opportunity!  You  can  buy  at  almost  half  price  the  most  com- 
plete and  comprehensive  work  on  electricity  ever  published — the  world’s  greatest 
electrical  library  is  now  offered  to  you  on  easy  monthly  payments.  This  plan  brings 
these  valuable  books  within  the  reach  of  all.  Be  an  Electrician — start  now.  From 
these  wonderful  books  and  with  the  help  of  our  consulting  experts  you  can  get  a 
complete  electrical  education  in  a short  time.  Whether  worker,  engineer  or  ex- 
pert, this  Cyclopedia  will  add  to  your  knowledge,  add  to  your  job  and  add  to 
your  salary. 

Cyclopedia  of  Applied  Electricity 


Contains  3,200  pages,  7x10  inches;  2,600  illustrations,  full  page  plates, 
diagrams,  etc.;  hundreds  of  valuable  tables  and  formulas;  carefully  cross- 
indexed  for  quick,  easy  reference.  The  books  are  substantially  bound  in  half 
red  morocco,  gold  stamped,  and  are  printed  in  large,  clear  type  on  special 
quality  paper. 

The  complete  seven 
volumes,  not  a sample 

volume,  will  be  sent. 

express  prepaid,  for  seven  days' free  examination;  returnable  at 
our  expense  if  they  fail  to  meet  with  your  expectations.  If  you 
keep  them,  pay  $2  seven  days  after  receipt  and  then  $2  a month 
until  you  have  paid  the  special  sale  price  of  S19.R0.  Fill  in  and 
mail  the  coupon — today  It  won’t  cost  you  a cent  to  examine 
these  books,  so  pret  them  into  your  home,  shop  or  office  and  look 
them  over  at  your  leisure.  Remember,  if  you  don’t  like  them 
they  may  oo  returned  at  our  expense  and  you  won  t be  out  a penny.  This  is  one 
of  the  meet  liberal  offers  ever  made.  You  can't  afford  to  pass  it  by. 


Shipped  Free 


What  These  Books  Cover 

Theory,  Calculation.  Design  and  Construction 
of  Gmerators  and  Motors-  Electrical  Meas- 
urements—Electric  Wiring — Electric  Weld- 
ing-Types of  Generators  and  Motors 
Management  of  Generatorsand  Motors— Stor- 
age Batteries— Electric  Lighting — Alternat- 
ing Current  Machinery — Station  Appliances 
—Power  Stations  Power  Transmission- 
Central  Station  Engineering— Electric  Rail- 
ways. including  Single-Phase— The  Electric 
Telegraph  — Telephone  Equipment.  Systems 
and  Operation  — Wireless  Telegraph  and 
Telephone— Telautograph, Telegraphone,  etc. 


Consulting  Service  Free 


FREE  COUPON 
Worth  $15.20  to  you 


With  every  set  is  in- 
m eluded  absolutely  free 

a year's  Consulting  Membership,  regular  value  $12,  entitling  . . 

you  to  the  advice  of  a staff  of  electrical  experts.  These  men  are  I American  Technical  society 
no  farther  from  you  than  your  nearest  mail  box.  They  stand  ■ Chicago,  u.  s.  a.  . 

ready  to  solve  your  perplexing  problems  to  offer  suggestions,  to  ! ! 

point  out  the  things  you  should  avoid.  Absolutely  no  limit  to  their  I "in  »-n«i  u ".thin  srvm  days  and  n * | 
assistance — ask  as  many  questions  as  you  wish  for  a whole  year.  ■ Si  m'ni  ■ 

This  service  alone  will  be  worth  more  to  you  than  the  entire  cost  ■ tJ  yo?£ad  ho,d  STmi  suhi  1 

of  the  books.  I no  I 

Don't  wait.  This  means  $15.20  saved  if  you  act  now.  Remem-  ■ “*  | 

her,  you  take  no  chances  whatever — it  costs  nothing  to  inspect  and  J NAMB ! 

you  are  nothing  out  if  you  do  not  care  to  buy.  This  offer  may  I address I 

mean  your  success,  so  mail  the  coupon  today— now  — before  you  | As  1 have  had  no  previous  dealings  with  you,  I I 
turn  the  page.  ■ 

American  Technical  Society,  Chicago,  l.  S.  A.  rf — • — • — • — — • • — — • • J 
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HE  PREFERRED  GUESSING 

A traveling  man  was  stopping  at.  a 
small  hotel  that  was  recognized  for  its 
bad  catering.  A waiter  presently  asked 
him:  “Will  you  have  tea  or  coffee,  sir?’’ 
“Don’t  tell  me  which  it  is,”  replied  the 
traveler,  “Just  bring  it  in  to  me  and  let 
me  guess.” 


THE  OBLIGING  BEGGAR 


Beggar— “Have  pity  on  a poor  blind 
man  who  has  nothing  to  eat.” 


She — “Tell  me,  my  good  man,  will 
you  hold  my  basket,  which  is  very  heavy, 
while  I go  to  the  store.” 


Beggar — “Have  pity  on  a poor  blind 
man,  who  has  nothing  to  eat.  Te  Pele 
M ele. 


SOME  CHASER! 

The  fat  drummer  who  wanted  the 
12.20  train  passed  through  the  gate  at 


just  I2.2I.  The  ensuing  handicap  was 
watched  with  absorbed  interest  both  from 
the  train  and  the  station  platform.  At 
its  conclusion  the  breathless  and  per- 
spiring knight  of  the  road  wearily  took 
the  back  trail,  and  a “red  cap”  came  out 
to  relieve  him  of  his  grip. 

“Mister,”  he  inquired,  “was  you  tryin’ 
to  ketch  that  Pennsylvania  train?” 

“No,  my  son,”  replied  the  patient  man. 
“No;  I was  merely  chasing  it  out  of  the 
yard.”  — The  Railroad  and  Current 
M echanics. 


HE  HAD  ONE  ALREADY 

Salesman  (stepping  into  the  office  of  a 
prospective  buyer)  : “I  am  introducing  a 
brand  new  and  wonderful  invention — a 
combined  talking  machine,  carpet  sweep- 
er and  letter  opener.” 

Prospective  Buyer  (very  busy  with 
numerous  pressing  details) : “Got  one  al- 
ready— I’m  married.” 


NOT  COLOR  BLIND 

A young  mother,  who  had  just  re- 
turned from  India,  engaged  a new  nurse 
for  her  baby.  The  nurse  came  to  her 
and  said 

“I  don’t  know  what’s  the  matter, 
madam,  but  the  little  one  cries  and  cries. 
I can  do  nothing  to  quieten  it.” 

The  mother  thought  a moment ; then, 
brightening  up,  she  said: 

“I  remember  now.  Baby’s  last  nurse 
was  a black  one.  You  will  find  the  stove 
polish  on  the  third  shelf  in  the  kitchen.” 
— Tit-Bits. 


HE  KNEW  WHAT  WAS  COMING 

Sandy  was  being  entertained  at  a Soho 
restaurant,  London,  and  the  .dinner  con- 
sisted of  rich  and  fanciful  dishes. 

“Well,”  he  was  asked,  “what  will  you 
have  next?” 

“Ah !”  replied  Sandy,  thoughtfully. 
“I  think  I’ll  hev  indigestion!” — Tit-Bits. 
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CONSTRUCTION  OF  SMALL  AL- 
TERNATING CURRENT 
MOTORS 


( Continued  from  page  316) 

top  of  the  frame,  two  others,  over  one  of 
which  the  connection  board  may  be 
placed,  are  near  the  bottom,  while 
further  communication  with  outside  air 
can  be  provided  by  letting  the  machine 
stand  on  strips  whereby  the  bottom 
openings  are  free.  Additional  ventila- 
tion holes  may  well  be  drilled  through 
the  internal  flange,  and  for  still  better 
circulation  of  air,  when  circumstances 
require  or  permit,  modification  in  the 
frame  or  end  castings  can  be  made  as 
shown  in  a later  figure. 

If  the  builder  demurs  at  the  making 
of  such  a difficult  pattern,  he  may  be 
satisfied  with  a simpler  construction,  in- 
volving two  identical  castings  that  are 
merely  rings,  between  which  the  sheet 
iron  can  be  clamped.  Such  rings  should 
have  an  outside  diameter  of  about  8V2", 
and  the  bolts  so  spaced  as  exactly  to 
press  against  the  sheet  iron.  Two  pro- 
jections can  be  cast  on  the  flanges  to 
provide  bolt  holes  for  securing  the  sta- 
tor on  a base.  This  latter  part  can  be 
made  to  imitate  direct  current  construc- 
tion, having  a large  central  seat  and  two 
smaller  end  ones  that  can  be  bored  out  to 
a diameter  of  7%".  Into  the  central  seat, 
with  suitable  portions  removed  to  make 
room  for  bottom  bolts,  the  stator  can  be 
secured,  and  into  the  end  ones  the  bear- 
ings, the  bottoms  of  which  have  been 
turned  off  to  the  same  radius  as  the 
sheet  iron.  Such  a construction  will  give 
acceptable  alignment,  accessibility  and 
certainly  good  ventilation.  Convenience 
of  winding,  too,  is  assured,  for  that  in- 
teresting part  of  the  making  can  be  done 
while  the  stator  is  removed  from  the 
base. 

If  the  builder  is  provided  with  a cast- 
ing as  shown  in  Fig.  7,  his  first  step  will 
be  to  bore  out  the  interior  seat  for  the 
sheet  iron.  This  may  tax  the  capacity 
of  his  lathe.  If,  however,  a stiff  lathe 
of  not  less  than  14"  swing  over  the  bed 
is  available,  he  may  accomplish  the  task 
by  bolting  the  casting  to  the  face  plate. 
He  will  thereby  avoid  the  necessity  of 
making  a special  boring  tool  with  travel- 
ing head,  as  may  otherwise  be  necessary, 


Here’s  Your 
O pportunit y ! 

Twenty  million  moving  picture  “fans’*  at- 

Jun<?r  £ thousand  moving  picture  theaters  in 
the  united  States  every  day.  Thousands  of  moving 
pioture  plays  are  bought  each  year  by  the  producer* 
demand— in  fact-THKRE 
PICT  U K E PLAYS  BOUGHT 

P H i.N th E K K AKE  htokikh  by 

MAGAZINES  IN  THE 
UNITED  8TATES  COMBINED.  Producer*  are  pay- 
ing  115.00  to  $100.00  for  motion  picture  plays,  and  carry 
standing  advertisements  in  the  magazines  inviting 
writers  to  submit  their  work. 

People  In  all  walks  of  life,  clerks,  teachers,  stenog- 
raphers, students,  housewives  — are  making  money  In 
their  spare  time  at  this  work.  Lack  of  literary  training 
Is  no  handicap.  There  are  no  descriptions  or  conversa- 
tion to  supply  — Just  IDEAS  — developed  into  plays 
under  the  simple  rules  required  by  the  producers. 

You  Can  Succeed  In  This  Work 

Your  Ideas  aro  worth  money 

You  have  had  ideas  that  you  thought  would  make 
good  Moving  Picture  plays  — better  than  some  you 
have  seen  on  the  screen.  If  you  haven’t,  suppose  you 
give  the  matter  a little  thought.  Go  to  the  theater 

Wht  $s:iss£tis£:  «sri« u,u*  ■>'«• 

Literary  Training  Not  Necessary 

H you  are  possessed  of  Imagination  — and  who  la 
not? — if  you  are  ambitious  and  can  use  more  money 
than  you  are  making  now  — if  you  have  tried  to  become 
a story  writer  and  failed  because  of  insufficient  literary 
training -THE  MOTION  PICTURE  PLAY  OF- 
FERS A SHORT  CUT  TO  SUCCESS.  Think  of 
seeing  YOUR  OWN  IDEAS  on  the  screen  In  your  own 
town,  before  your  friends.  This  is  to  experience  a 
satisfaction  that  cannot  be  described. 

Let  Us  Teach  You  To  Turn 
Your  Ideas  Into  Dollars 

You  can  make  950.00  to  9100.00  a month  in  your 
spare  time.  Others  are  doing  It!  You  have  the  ideas. 
Let  ua  teach  you  how  to  use  them  in  this  new  and 
profitable  work.  Our  simple  and  interesting  Course 
will  teach  you  everything  you  need  to  succeed  — how 
to  write  and  how  to  SELL  your  plays.  Our  Course 
has  been  prepared  by  a WRITER  OF  NATIONAL 
REPUTATION.  You  probably  have  enjoyed  many 


of  his  plays  on  the  screen.  

BONAL  HELP  AND  ADVICE  throughout 


He  will  give  you  his  PER- 

— ... — — roughout  the  Co 

teach  you  hi*  method*,  by  which  he  SUCCEEDED. 


Send  For  Our  Catalogue 


There  Is  MONEY  and  FAME  to  be  gained  in  this 
new  profession,  if  you  start  NOW!  We  have  prepared 
an  Interesting  Catalogue,  which  tells  all  about  the 
wonderful  possibilities  of  this  work  and  describes  our 
easy  and  fascinating  method  of  teaching.  Suppose 
wo  send  you  a copy?  It  is  FREE.  Simply  sign 
the  coupon  and  sent  it  in  TODAY.  **** 


Authors'  Motion  Picture 

School,  Dept  J 

122  So.  Michigan  A»e.  ***** 


Chicago.  III. 


-**'  AUTHORS’ 
,***  MOTIOM  PICTURE 

SCHOOL  Dep.  j 
122  So.  Michigan  Arc.,  Chicago,  Hi. 
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ELECTRICAL 


BOOKS 


Electricity  Simplified 

Bgr  T.  O' Conor  Slotne.  The  object  of  "Electrldtj 
Simplified"  le  to  make  the  subject  as  plain  as 
possible,  and  to  show  what  the  modem  concep- 
tion of  electrldtj  la:  to  show  how  two  plates  of 
different  metals  Immersed  In  add  can  send  a 
message  around  the  globe;  to  explain  how  a 
bundle  of  copper  wire  rotated  by  a steam  engine 
can  be  the  agent  in  lighting  our  streets;  to  tell 
what  the  volt,  dim.  and  ampere  are.  and  what 
high  and  low  tension  mean;  and  to  answer  the 
questions  that  perpetually  arise  in  the  mind  in 
this  sge  of  electrldtj.  158  pages.  Price.  $1.00. 

How  to  Become  a Successful 
Electrician 

By  T.  O' Conor  81oane.  Every  young  man  who 
wlMies  to  become  a successful  electrician  should 
read  this  book.  It  telle  in  simplest  language  the 
surest  and  easiest  way  to  beoome  a successful 
electrician.  The  studies  to  be  followed,  methods 
of  work,  field  of  operation  and  the  requirements 
of  the  successful  electrician  are  pointed  out  and 
fully  explained.  808  pages.  Price.  $1.00. 

Standard  Electrical  Dictionary 

By  T.  O’ Conor  Sloane.  A practical  handbook  of 
reference,  containing  definitions  of  about  5.000 
distinct  words,  terms,  and  phrases.  638  peges. 
393  Illustrations.  Price,  $3.00. 

Wiring  a House 

By  H.  Pratt.  Shows  every  step  In  the  wiring  of 
a modem  house  and  explains  everything  so  as  to 
be  readily  understood.  Directions  apply  equally 
to  a shop.  Price,  25  cents. 

Electric  Toy  Making,  Dynamo  Building 
and  Electric  Motor  Construction 

By  T.  O' Conor  Sloane.  This  work  treats  of  the 
making  at  home  of  electrical  toys,  electrical  appa- 
ratus, motors,  dynamos,  and  Instruments  in  gen- 
eral. and  la  designed  to  bring  within  the  reach  of 
young  and  old  the  manufacture  of  genuine  and 
useful  electrical  appliances.  140  pages.  Price, 
$1.00. 

Arithmetic  of  Electricity 

By  T.  O' Conor  Sloane.  A practical  treatise  ou 
electrical  calculations  of  all  kinds  reduced  to  a 
series  of  rules,  all  of  the  simplest  forms,  and 
involving  only  ordinary  arithmetic;  each  rule 
illustrated  by  one  or  more  practical  problems, 
with  detailed  solution  of  each  one.  133  pages. 
Price.  $1.00. 

Telephone  Construction,  Installation, 
Wiring  Operation  and  Maintenance 

By  Badcllffe  and  Cushing.  A practical  reference 
book  and  guide  for  telephone  wlremen  and  con- 
tractors. Every  phase  of  telephone  wiring  and 
installation  commonly  used  to-day  la  treated  In  a 
practical,  graphic  and  concise  manner.  Intricate 
mathematics  are  avoided,  and  all  apparatus,  cir- 
cuits and  systems  are  thoroughly  described.  The 
appendix  contains  definitions  of  units  and  terms 
used  in  the  text.  Selected  wiring  tables,  which 
are  very  helpful,  are  also  included.  175  pages 
fully  Illustrated.  Price,  $1.00. 

Commutator  Construction 

By  Wm.  Baxter.  The  business  end  of  a dynamo 
or  motor  la  the  commutator,  and  this  la  what  Is 
apt  to  give  trouble.  This  shows  how  they  are 
made,  why  they  get  out  of  whack  and  what  to  do 
to  put  ’em  right  again.  Price,  25  oecte. 
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and  to  the  somewhat  springy  casting  he 
will  add  the  stiffness  of  the  face  plate 
itself.  A specially  stiff  boring  tool  is  de- 
sirable, and  this  can  well  be  extempo- 
rized by  putting  a cutter  into  the  end  of 
a bar  that  will  fill  the  tool-post  slot.  For 
convenience  in  bolting  the  casting  against 
the  face  plate,  it  may  be  advisable  to 
leave  a projection  at  the  top  extending 
out  as  far  as  the  overreach  of  the  feet; 
three  points  of  support  will  thereby  be 
provided,  and  by  a little  filing  or  shim- 
ming, the  piece  may  be  readily  centered. 

The  seat  on  the  four  ledges  should  be 
bored  to  , to  fit  the  sheet  iron,  one 
of  the  sheets  itself  rather  than  the  rule 
being  used  for  measuring.  There  will 
be  small  need  of  turning  off  the  inner 
face  of  the  flange  against  which  the 
sheets  are  to  rest.  If  the  builder  wishes, 
he  may  next  turn  off  the  outer  rim  over 
which  one  of  the  bearings  is  to  fit,  but  as 
the  other  rim  must  be  machined  by  some 
other  means,  he  may  as  well  postpone 
this  item  until  ready  to  do  both. 

If  a large  lathe  is  available  and  the 
face-plate  method  is  not  desired,  the 
frame  casting  may  be  bolted  directly  onto 
the  regular  carriage,  and  with  a simple 
boring  bar  between  the  centers,  the  cut- 
ting may  be  readily,  though  slowly  ac- 
complished. There  will  be  solidity  in 
taking  the  chips  on  the  bottom  and  side 
ledges,  but  at  the  top  some  springiness 
will  be  experienced,  whereby  the  size  of 
chip  will  be  limited.  If  conditions  re- 
quire a third  method  of  boring,  namely, 
by  bolting  the  casting  directly  to  the  bed 
of  the  lathe,  the  case  will  be  quite  like 
that  of  boring  an  engine  cylinder,  the 
head  of  the  boring  tool  making  a slow 
advance  at  every  revolution.  If  special 
cutters  are  then  provided,  the  lips  at 
both  ends  may  then  be  cut,  and  if  all  this 
turning  is  accomplished  at  one  setting, 
certainly  an  accurate  alignment  may  be 
expected. 

When  the  outer  edges  for  supporting 
the  bearings  are  to  be  turned  at  a sepa- 
rate operation,  the  casting  must  be 
mounted  on  a suitable?  arbor,  and  such  a 
fixture  can  readily  be  provided  by  util- 
izing a pulley.  Let  the  central  hole  be 
made  as  large  as  convenient,  and  a true 
arbor  inserted.  Rim  of  pulley  should 
have  about  a 4"  face,  and  while  on  its 
own  arbor  be  turned  to  fit  the  7V4"  space 
in  the  frame  casting.  To  drive  the  lat- 
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ter  during  the  process  of  turning  off  the 
edges,  it  is  well  not  to  depend  upon  the 
“dog,”  but  to  insert  a stiff  bolt  in  the 
face  plate  that  can  directly  push  against 
some  portion  of  the  rim.  The  distance 
between  the  faced  edges  is  to  be  made 
5",  but  at  this  particular  stage  of  the 
work,  the  diameters  may  well  be  left  a 
little  large,  say  8J4"  rather  than  the  spec- 
ified 8 3/16",  whereby  if  a mistake  is 
made  in  turning  the  end  castings  an  op- 
portunity will  be  reserved  for  correction. 

Considerable  drilling  may  next  be 
done, — the  hole  for  the  eye-bolt  at  the 
top,  four  for  the  base  bolts,  two  for  the 
connection  board,  and  those  for  ventila- 
tion. The  four  on  each  rim  cannot  as 
yet  be  located,  for  they  are  to  be  marked 
off  from  the  holes  as  drilled  in  the  end 
castings.  Similarity,  the  eight  holes  for 
bolts  that  clamp  the  sheet  iron  can  best 
be  marked  off  from  the  drilling  in  the 
companion  piece. 

3- — END-SHIELD  AND  BEARING 

Two  identical  castings  of  dimensions 
as  shown  in  Fig.  9 are  required,  and 
they  can  well  be  as  thin  as  stove  .iron. 
Fig.  10  gives  the  perspective  view  of  a 
casting.  The  central  portion,  or  hub,  con- 
tains the  oil  reservoir  and  the  housing 
for  the  removable  bronze  bushings  or 
linings  in  which  the  shaft  revolves.  The 
castings  are  centered  in  a chuck  or  on 
a face-plate  and  the  central  holes  bored 
and  reamed  to  Ji”.  A regular  arbor  that 
is  reliably  true,  or  one  that  has  been  spe- 
cialty turned  for  the  purpose,  should 
then  be  fitted  to  the  hole  and  the  rim 
turned  to  the  dimensions  shown,  or  until 
a satisfactory  fit  is  made  with  the  frame. 
This  fit  is  an  important  one,  and  should 
be  made  with  considerable  care.  While 
it  is  not  essential  that  these  two  end 
castings  be  interchangeable  with  each 
other,  there  is  no  objection  to  machin- 
ing them  quite  alike.  The  outer  rim  of 
contact  will  be  sufficient,  the  inner  sur- 
faces being  separated  by  as  much  as  a 
sixteenth  of  an  inch,  as  seen  by  inspec- 
tion of  Fig.  2.  If  it  is  of  any  conse- 
quence to  be  able  to  operate  the  motor, 
instead  of  in  its  usual  position,  on  wall  or 
ceiling,  the  location  of  these  end  shields 
must  be  interchangeable  in  a rotational 
sense,  for  certainty  the  oil  reservoirs 
must  always  be  at  the  bottom.  To  pro- 
vide for  this  case,  the  four  holes  must  be 


We  teach  you  (Elec- 
tricity by  giving  you 
the  actual  work  to  do. 


You  Learn  By  Doing! 


You  learn,  not  from  books, 
but  through  personal  inspec- 
tion and  actual  handling  of  all 
tools,  material  and  machinery 
used  in  the  electrical  profes- 
sion today.  Our  system  of 
teaching  is  distinctly  our  own 
and  used  by  no  other  school 
of  its  kind. 

Our  course  is  an  engineer- 
ing course  simplified,  yet  con- 
taining all  the  elements  neces- 
sary to  the  student's  success. 
It  eliminates  the  frills  and 
spectacular  demonstrations  that 
serve  to  amuse  but  do  not  in- 
struct. It  aims  to  make  the 
student  a working  power 
rather  than  a store-house  of 
theory  which  he  cannot  apply. 

From  the  day  of  entrance  to 
the  day  of  graduation  a stu- 
dent in  our  school  is  an  in- 
dividual, not  a member  of  a 
class,  of  a section  or  division. 
He  enters  when  he  is  ready  to 
start  and  he  stays  in  the  school 
until  he  is  actually  qualified  to 
hold  a position  in  any  of  the 
many  lines  of  the  electrical 
profession. 

Visit  our  school,  It  possible, 
sad  see  our  students  mt  work 
or  write  tor  tree  booklet  de- 
scriblng  our  course  end  sys- 
tem ot  Instruction. 


The  New  York 
Electrical  School 

26  W.  17th  Street 
New  York  City 
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$1000  to  $5000  a Year 

You  can  learn  to  be  a salesman  in  eight  weeks  by  mail 
and  be  earning  while  you  are  learning.  No  former  exper- 
ience required.  Write  today  for  particulars,  large  list  of 
good  openings  and  testimonials  from  hundreds  orour  •in- 
dents now  earning  $100  to  $600  a month.  Address  nearest  office 
Dept,  127  National  Salesmen's  Training  Association 
Chicago  New  York  Kansas  City  Snn  FV»nci<*fv> 


Take  Your  E’s 

ENGINEERING  EDUCATION  EXTENSION 

by  an  entirely  new  method,  with  a minimum  of  mental  ex- 
ertion, in  the  shortest  time  at  the  least  expense,  FITS  ANT 
MAN  regardless  of  age  FOR  A PROFESSIONAL  CAREER. 

Young  men  should  fit  themselves  during  their  spare  mo- 
ments for  the  profession  of 

Electrical  Efficiency  Engineer 

Again  note  the  ease:  E.  E.  E. 

Our  courses  are  being  pursued  by  High  School  students  who 
thereby  command  good  wages  upon  graduation.  They  are  also 
being  pursued  by  central  station  operatives  and  others  who  are 
looking  for  better  positions  and  salary. 

The  field  of  Efficiency  Engineering  is  a new  one. 

BE  THE  FIRST  TO  PREPARE.  For  full  particulars  address:— 

Engineering  Education  Extension 

LOCK  BOX  41  HANOVER,  N.  H 


Obtain  free  booklet  explaining 
how  the  QUINN  WRITTEN  METH- 
OD with  Dr.  Quinn’s  patented  device, 
the  COLOROTONE,  revolution Izes  the 
teaching  of  music,  and  saves  three-quarters  or 
the  time,  effort,  and  cost  usually  considered 
necessary  to  learn  piano,  organ,  and  singing. 
Discard  old-fashioned  methods,  and  invest- 
igate this  simple,  yet  scientific  method,  en- 
dorsed by  leading  musicians,  which  teaches  you 
right  In  your  own  home,  to  play  chords 

given  away.  If  your  name  reach aa  oa  aoon  enough. 

MARCUS  LUCIUS  QUINN 
CONSERVATORY  OF  MUSIC 
1«2«N.  Harding  Ave.  Dept  M.  I M.  CWoaga.  HI. 


MUSIC  taught  free 

By  tbs  Oldest  and  Most  Reliable  School  of  Musio 
In  America— Established  1895 

Piano,  Organ,  Violin,  Mandolin,  Guitar,  Banjo,  etc. 

Beginners  or  advanced  players.  One  lesson  weekly.  Illustrations 
make  everything  plain.  Only  expense  about  2c.  per  day  to  cover 
coet  of  postage  and  music  used.  Write  for  FREE  booklet  which 
explains  everything  In  full. 

AMERICAN  SCHOOL  OF  MUSIC,  51  Lakeside  Bldg.,  Chicago 

CIVIL  SERVICE 


positions  aro  vary  deslrabla.  Good  salary,  short  hoars,  easy  work, 
plaasant  surroundings,  Ufa  positions,  staady  work,  thirty  days  va- 
cation end  thirty  days  sick  laeva  annually  with  pay.  46,202  ap- 


pointments mads  last  yasr.  No  political  pall  naiad  ad-  Common 
school  education  sufficient.  Must  bo  IS  years  or  over.  Toll  infor- 
mation about  how  to  sooare  those  positions  and  questions  need  by 
the  Civil  Sorvioo  Commission  free. 

CILIHMM  CHIBNNinCI  CILLUE,  SMIINITIN,  I.  C 


GASOLINE  ENfilNI 


• ar.  OATEN  coot 

oats  built  rant  nr 


i sbll  ooiaun  am  or  sows  os  Macaws  caanm 

was  m»  raa  awora.  him  uihmm 
VIGNKAU  MANUFACTURING  CO. 
wools  etoo.  oentorr,  micmiqan 


exactly  spaced.  While  the  casting  is 
still  on  its  arbor,  a thread  tool  can  be 
used  to  mark  on  the  outside  of  the  four 
bosses  scratches  that  will  diametrically 
measure  apart.  Lightly  locate  a 

prick-punch  mark  in  the  center  of  one  of 
these  bosses,  then  with  compasses  space 
the  other  three.  When  assured  of  the 
correct  locations,  they  may  all  be  deeply 
prick-punched.  The  holes  can  then  be 
drilled  and  counterbored  to  fit  the  fillister 
headed  screws  that  are  to  be  used. 

One  of  the  shields  can  now  be  slipped 
onto  the  frame,  and  the  drill  run 
into  the  latter  for  a short  distance.  Now 
remove  the  shield,  run  in  a No.  7 drill 
for  at  least  half  an  inch  further  and  tap 
it  No.  14-20.  Replace  the  shield,  mark 
the  other  three  holes,  remove  the  cover, 
drill  and  tap  as  before.  Similarly  the 
other  cover  may  be  accurately  located.  A 
hole  is  to  be  drilled  and  tapped  for  se- 
curing the  oil-well  cover,  but  this  should 
not  be  done  until  marked  off  from  the 
brass  casting  itself,  as  shown  in  a later 
drawing.  The  two  drip  holes  can,  of 
course,  be  now  drilled,  also  the  one  for 
the  set-screw  that  fastens  the  lining  in 
place. 


NO  NEED  TO  WORRY 

The  late  Thomas  B.  Jeffrey,  who  built 
bicycles  and  automobiles,  was  a man  of 
few  words.  One  day  he  was  on  a rail- 
road train  when  a traveling  acquaint- 
ance called  his  attention  to  a big  build- 
ing in  a town  by  which  the  train  was 
passing. 

“See  that  warehouse  ?”  asked  the  trav- 
eler. “Well,  ten  years  ago  I could  have 
bought  that  whole  thing  for  seven  thou- 
sand dollars,  and  now  it's  worth  twenty.” 

“Did  you  have  the  seven  thousand?” 

“Oh,  no.” 

“Well,  then,”  said  Jeffrey,  “I  wouldn’t 
let  it  worry  me.” — Chicago  Ledger . 


THE  LAW  OF  CHANCE 

May  Kissam — “I’m  afraid  papa  would 
make  a scene  if  he  came  home  and  found 
you  here.” 

Jack  Willing — “I  just  left  him  at  the 
club;  he  won’t  be  home  very  early.” 

May  Kissam — “How  do  you  know?” 
Jack  Willing — “He  was  two  hundred 
in  the  hole  when  I left.” — Puck . 
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Popular  Educational  Food  Campaign 

Eggs  in  wrong  combination  and  an  excess  of  starchy  (paste  making)  and  fatty  foods  make 
people  sluggish  and  cause  dull,  splitting  headaches,  lack  of  memory  and  concentration,  drowsiness 
and  inertia.  A complete  change  to  “ digestible  ” brainy  foods  (suitable  meat,  game,  fish  and  suitable 
dairy  foods,  combined  with  suitable  vegetables  and  fruits  according  to  the  new  brainy  food  plan)  pro- 
duces the  most  marked  improvements  in  a few  weeks. 


Brainy  Diet 


A thin  man.  after  being  out  of  work  nearly  a year  through  weakness,  was 

I restored  in  three  weeks  to  hard  work  as  a carpenter  at  full  pay.  In  such  cases 
the  change  from  wrong  combinations  of  foods,  an  excess  of  starchy,  cloggy, 
death  producing  foods  to  energising  foods  causes  a literal  transformation. 

Another  person,  deaf  in  the  right  ear,  owing  to  a discharge  caused  by  an 
excess  of  mucus  making  foods  (cream,  butter,  cheese,  etc.)  completely  ehmi-  MUSCLE  & BONE 

nated  the  catarrh  thereby  restoring  his  hearing  by  taking  correct  combina- 
tions of  suitable  foods. 

A case  of  kidney  and  bladder  trouble  of  ten  years’  standing  was  saved  ( i V V ' - 

from  a surgical  operation,  and  the  objectionable  discharge  relieved  within  ten  4 

days,  because  the  loss  of  control  was  due  entirely  to  the  constant  irritation  *L  ^ - -- v 

from  certain  irritating  foods  and  drinks.  ~ ££ 

Prurigo  or  “Itch,”  chronic,  beyond  the  remedies  of  doctors  and  skin  i •• 

specialists  completely  disappeared  within  three  months.  _ — -a  C 

O.  H.  BRINKX.ER  A chronic  sufferer,  weighing  415  pounds,  unable  to  exercise,  reduced  over  V 

’ Food  Expert  150  pounds  (in  public  life,  under  many  witnesses),  gained  strehgth  and  firmer 

fle.hl  and loat  rheum.tl.m,  Zmtewel.': 

Over  100  similar  cases  certified  by  Official  Investigating  Committee 

During  nineteen  years  of  personal  experiments,  I have  learned  to  produce  in  myself  rheumatism,  catarrh,  sore  throat* 
tonsilltis,  constipation,  double  chin,  swollen  Elands,  kidney  troubles,  shortness  of  breath,  rough  scaly  skin, 
dandruff,  sores,  boils,  pimples  with  white  pus,  blackheads,  rash,  and  other  symptoms  at  will  by  eating  of 
different  classes  of  foods  In  excess  for  several  davs  or  weeks  according  to  the  symptoms  desired.  AND  I CAN  RESTORE  MYSELF  TO 
GOOD  HEALTH  IN  A FEW  DAYS  BY  CORRECT  DIET.  The  fooda  which  cause  expectoration,  catarrh,  cough,  constipation,  tumors, 
etc.,  are  specified  in  my  booklet  which  has  taught  many  to  cure  themselves. 

44  The  New  Brainy  Diet  System  ” sent  for  10  cents.  Send  Addresses  of  Sick  Friends  to 

G.  H.  BRINKLER,  Food  Expert,  Dept.  5C,  Washington,  D.  C. 


MUStlE&BpN^ 


Tomatoes.  Lemons, 
Nome  fruits  are  sol- 
vents : Green  ta- 

bles are  laxatives;  etc. 


machines,  motors,  etc. 

Now,  since  you  have  this  great  advan- 
tage, of  knowing  the  mechanical  details — 
learn  how  to  “commercialize  your  knowl- 
edge; Study  Advertising  or  Salesmanship. 

Within  a few  months  after  you  enroll 
with  this  University,  you  will  be  ready, 
thoroughly  capable  #f  taking  any  of  the 
numerous  positions  in  the  Business  De- 
partment ox  the  large  number  of  concerns 
seeking  “Technically  Men  Commercially 
Trained*’  to  either  take  charge  of  the  Ad- 
vertising Departments,  Assist  or  become 
Sales  Correspondent,  Copy  Writer,  Sales- 
man. Traveling  Business  Promoter,  etc. 
The  field  is  new,  large  and  succeedingly 
profitable. 

SEND  FOR  BOOKLET  TODAY 

explaining  either  our  course  in 
Advertising  or  Salesmanship 

Nortt}  Amrriran  ttninrrsttg 

332  Peoples  Get  Building,  Chicago 

( Chicago  Collage  of  Advertiaing. 
OnfcrttaH  Chicago  College  of  Salesmanship. 

( National  Traffic  College 


One  Days  Pay 
One  Man's  Work 

. an  A r a ■■  — ^ 


made  by  Jos.  Hancock,  Lamoni,  Iowa. 
Schearer,  Montana,  made  $22. 35  in  5 hours. 
Miller,  Iowa,  Made  $13.65  in  one  afternoon.  We  have 
proof  of  this  and  hundreds  of  similar  reports.  No 
matter  who  you  are  or  where  you  live,  here's  your 
chance  to  double  your  present  salary  or  income, 
working  during  spare  time  or  permanently  as  a one 
minute  photographer.  No  experience  needed.  A 
now.  live  business  of  big  cash  profits.  You  can  work  at 
home  or  travel,  enjoy  tho  healthful,  outdoor  work  and 
become  Independent  in  your  own  business.  Invest  one 
ct-nt  for  a postal— ask  ns  for  proof  of  what  others  are 
doing— of  what  you  can  earn  with  a 

Mantlet  Post  Card  Machine 

A portable  post  card  gallery.  Takes,  finishes  and  delivers 
photo  post  cards  mid  buttons  in  a minute’s  time-rank,*., 
five  diflercnf  styles  of  pictures  In  3 sizes.  No  plates,  films  or  dark- 
room. OtM  mtnuto  pictures  sell  |ik>.  wildfire.  EverybouyVu'.  s.  Picnics. 

ri.ira.  carofvnls.  busy  cornere.  email  tuwna  ' 

and  large  ciUes-Oig  Money  Everywhere, 

This  Picture- 

Taking  Outfitf  ^ 

giro*  yon  a complete,  ready-^  ^ i 

marie  business  thit  Produce**  pro-  m w - rgolk  S 

fits  for  vou  ut  oner. You  can  make  ■ ^h.  1 

100  to  200  Bales  u day , easy . FJnch  D [ 

sale  brinsrs  Sc  to  10c  clenr  profit.  ■ v. 

Small  capital.  Sale  of  first  hup-I  ' ■■ 

plu-M  brirg^  bock  praet  leully  ' > rig  H * W 

entir**  investment.  Wdte  at  oncog  Ik  * fit  / vl 

for  full  particulars  FK&E.  % JV  sMf  - JS 

The  Chicago  Ferrotype  ,./v8r 

7 6 Ferrotype  Bid*..  Chicago;  er  fhH 

Dept.  7 6 Public  Bk.  Bldg..  New  York 
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BRONZITE 

THE  PERMANENT  6REEN  PAINT 

Use  BRONZITE  for  all  exterior 
painting  because  it  never  fades 
and  wears  longer  than  other 
Greens. 

BRONZITE  is  impervious  to 
chemical  action;  atmospheric  con- 
ditions; resists  heat  and  is  non- 
corrosive. 

COLONIAL  WORKS 

225-237  Homan  Ave.,  Brooklyn,  N.  Y. 


Electric  Lighting  Outfit 

■specially  (or  your  bedroom. 

The  long  wire  extended  to  your 
tied  allows  you  to  press  the  snip 
in  order  to  see  the  time  on  yonr 
clock,  which  may  be  placed  be- 
hind the  bulb.  Complete  with 
Tangsten  Lamp.  25  c.  p.  re- 
dactor, 3 large  sixe  batteries  and 
switch  for  permanent  light  con - 
tart  $1.46.  Weight  10  lbs 
Send  be  for  all  literature  about 
Wireless  Apparatus,  etc 

COSMOS  ELECTRIC  CO.,  136-M  Liberty  St.,  N.  Y. 


BIG  MAIL  FREE 

Yonr  NAMK  PRINTED  In  oar  Mailing  Directory  and  scut 
to  dnnsall  over  the  world  so  they  can  send  yon  FREK 
Samples.  Catalogs,  Books.  Papers,  Magazines,  etc.  Send 
25«.  to  cover  cost  of  printing  your  name  and  you'll 
receive  a big  mall  FREE.  Proof — 

Ingram  Va  . Mar  1,  1912.  Gentlemen — I have  already 
received  2000  parcels  of  mall,  and  ntlll  they  come,  score* 
of  papers,  samples,  magazines,  etc.,  for  which  1 had 
often  peld  10  toSbc.  R.  T.  Jatnea. 

Send  to  BIG  MAIL  DIRECTORY,  1124  Foster  Avo..  Chicago 
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THIS  OXYGENATOR 

BOOKLET  I 

Every  sick  man  and  woman  in  the  land 
should  read  this  gnat  booklet.  Chets 
nothing  to  get  it.  It  points  the  way  to 
honest  health,  true  wealth,  real  happi- 
ness. The  more  you  have  suffered,  the  se- 
verer your  ailment,  the  more  you  have 
"doctored” — the  more  you  need  to  read 
this  wonderful  story  about  Oxygenator, 
the  most  marvelous  discovery  of  the  age.  No  matter  what  the 
age.  it  la  to  your  advantage  to  read  this  booklet  from  cover 
to  cover — whether  you  have  stomach  or  bowel  trouble,  rheu- 
matism, liver,  kidney  or  bladder  disorder,  cstarrfa.  lung  or 
bronchial  trouble,  blood  or  nervous  disease,  ailment  or  weak- 
ness peculiar  to  men  or  women,  scrofula,  Bright's  disease, 
blood  poison,  appendicitis,  or  what.  It  shows  how  thousands 
have  been  cured  by  this  wonderful  discovery  without  medicine 
or  knife,  and  after  all  else  failed. 

WESTERN  OXYGENATOR  COMPANY 

BEATRICE,  NEBR. 
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THE  NEW  LONDON  RADIO 
STATION 

( Continued  from  page  299) 

apart,  is  constructed  entirely  of  wood. 
It  is  two  hundred  and  ten  feet  high  and 
about  five  feet  square.  It  is  of  uniform 
size  all  the  way  to  the  top  and  there  is  a 
ladder  running  up  inside  as  may  be  seen 
from  the  photograph.  To  get  the  best 
effect  from  this  picture  the  magazine 
should  be  held  over  the  head,  as  the  pic- 
ture was  taken  at  the  bottom  of  the  mast 
looking  up  the  inside.  The  pictures 
taken  from  the  top  of  the  tower  show 
the  city  of  New  London  on  one  side  and 
the  mouth  of  the  Thames  River  on  the 
other.  In  the  one  of  the  river  mouth 
may  be  seen  one  end  of  the  upper  spread- 
er, which  is  galvanized  iron  piping  about 
20  feet  in  length.  The  length  of  the  an- 
tennae is  approximately  150  feet.  In  or- 
der to  give  some  idea  of  the  height  it 
may  surprise  the  reader  to  know  that 
there  are  about  five  hundred  tons  in  the 
little  coal  pile  on  the  end  of  the  dock  in 
the  center  of  the  picture  and  that  the 
wrecking  tug  at  the  right  is  over  one 
hundred  feet  long. 

The  transmitting  range  of  the  auxil- 
iary set  is  something  over  eighteen  hun- 
dred miles,  this  distance  having  been 
worked  with  ships  of  the  South  Ameri- 
can lines.  The  range  of  the  big  set  has 
never  been  thoroughly  tested  as  this  set 
is  seldom  used  except  to  send  the  Block 
Island  weather  report  and  work  with 
WCG  at  8 P.  M.,  on  a wave-length  of 
1,800  meters.  The  note  is  high,  clear 
and  musical. 


AN  EDITOR'S  TROUBLES 
The  editor  of  a daily  paper  appearing 
at  Gary,  Indiana,  after  attempting  to  sat- 
isfy the  demands  of  his  polyglot  readers 
by  publishing  news  in  Italian,  Czech, 
Croatian,  Polish,  Hungarian  and  Eng- 
lish, was  challenged  to  a three-cornered 
duel  by  two  subscribers  because  he  failed 
to  print  columns  in  Russian  and  Serb. 
Even  in  happy  Indiana  editors  can't 
please  everybody. — Tit  Bits . 


In  Stockholm,  Sweden,  there  are  about 
80,000  telephone  subscribers  for  a popu- 
lation of  a little  over  400,000 ; or  one  for 
every  five  inhabitants. 
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Write  today 
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SCHOOL  OF  AUTOMOBIL1NG 

Learn  to  drive  and  repair  automobiles  and  prepare 
yourself  for  a good  paying  position.  Our  practical 
course  enables  you  to  quality  vourself  in  a short 
time.  Day  or  Night  school.  Write  for  free  Book- 
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NORTHWESTERN  MOTOR  INSTITUTE 
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able guide  FIRST.  It  tails  what  you  should  PAY 
and  what  you  should  GET.  Do  not  be  deceived  by 
schools,  which  claim  everything  and  give  you  noth- 
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selling  Golden  Rule  gamine  hand  focgod  BngHih  Baaor  I 
Knlvee.  We  will  put  any  photo  or  lodge  tmhl—n  on  one  w 
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have  r complete,  fully  guar- 
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BOOK  PICTURING  4,782  ARTICLES. 

SPIEGEL,  MAY,  STERN  CO. 
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Win.  Gardam  ft  Son,  Inc. 


Cortlandt  3378 

Est.  iiir  41  Yttrs 

GENERAL  MACHINISTS  # ^ 
Models  for  all  purpoeea  Up-to-date  Manufacturing 

Special  maohlnes  designed  Exporl mental  work  and 

and  built  duvnloplng  of  Inveetloes 

"Circular  and  advloa  free.” 

Pattern  Making.  Goar  Cutting,  Jigs.  Tort • and  Dine 
Drafting  and  Patent  Office  Drawings  REASONABLE  RATES 
112  PARK  PLACE  Conner  GREENWICH  STREET 


The  Cresceet  Universal  Wood  Worker 


1 glring  auch  absolute  satisfaction  that 
on  could  not  help  but  be  pleased  with  It 
t yon  want  a substantial,  durable,  con  - 
anient  combination  wood  worker.  Get 
telling  all  about  it,  and  de- 
our  line  of  band  saws,  saw  tables, 
jointers,  bortrs,  planers  and 
>ners,  disk-grlndars,  variety 
band  saw  blades. 

THE  CRESCENT  MAOHINE  00. 

45  (Columbia  Street.  ’ 


BRASS  SEARS 

Cut  by  an  entirely  new  process.  The  most 
accurate  made  and  at  prices  that  cannot  be 
squalled  by  others.  Irery  fear  has  a hub, 
center  painted  ebony  back,  edges  turned 
true,  highest  trade  red  brass,  and  much 
heavier  than  others.  We  carry  the  lar test 
stock  In  tbs  world,  and  every  gear  listed 
is  always  shipped  on  date  of  order. 

SIND  FOR  CIRCULAR 
OHICAQO  8TOOK  GEAR  WORKS 
18  80.  Fifth  A vo.  ::  Ohl«M« 


Electric  Arc  Lamps  80  LEFT 

* 

A.  C.  A D.  C. 

Never  nssd,  built  for  110  volts.  4 to  5 amperes,  1,000  candle-power  * sold  reeu- 
larly  at  tl».  Our  bargain  price  for  each  like  plotnre.  20  Inches  M QC 

long,  guaranteed  in  working  oidsr,  and  one  set  carbons v • 

Wireless  Instruments  a Specialty 
COSMOS  ELECTRIC  COMPANY  138-M  Uh«rt|  Strut,  N»w  Ysrt 


ELECTRICAL  EQUIPMENT  OF 
THE  PANAMA  CANAL 

( Continued  from  page  303) 

and  back  of  the  shaft  is  fitted  with  opal 
glass  marked  with  black  lines  for  the 
Yi  and  Y positions.  A small  alumi- 
num cage  moves  up  and  down  in  each 
compartment.  A drum  for  operating  the 
cord  which  raises  and  lowers  the  cage 
is  located  underneath  the  control  board 
and  is  operated  by  the  receiver  through 
a suitable  train  of  gears.  To  make  the 
indications  visible  from  points  up  and 
down  the  control  board,  the  elevator 
shaft  under  each  car  is  always  illuminat- 
ed and  the  portion  above  is  dark. 

WATER  LEVEL  INDICATORS 

The  specifications  covering  the  water 
level  indicators  required  an  accuracy  of 
1/20  of  a foot,  or  1/10  of  1 per  cent,  in 
actual  water  level.  In  the  transmitters 
and  receivers  for  the  machines  described 
previously,  the  rotors  turn  less  than  180 
degrees  with  an  inherent  lag  of  I'J4  per 
cent,  between  transmitter  and  receiver 
rotors  in  this  distance,  which  obviously 
prevents  this  arrangement  from  being 
employed  to  give  the  water  level  indica- 
tion. 

It  was  found  that  if  the  rotors  were 
revolved  ten  complete  revolutions,  the  re- 
quired accuracy  could  be  obtained;  but 
since  this  arrangement  makes  it  possible 
for  the  rotors  to  be  in  synchronism  every 
180  degrees,  or  in  twenty  different  posi- 
tions for  the  entire  travel,  the  indicators 
would  not  indicate  correctly  if  for  some 
reason  the  transmitter  rotors  were  turned 
more  than  y2  revolution  with  the  power 
off.  Therefore,  the  required  accuracy 
was  obtained  by  two  sets  of  transmitters 
and  receivers,  one  set  connected  to  a fine 
index  in  which  the  rotors  make  ten  com- 
plete revolutions,  and  the  other  set  con- 
nected to  a coarse  index  operating  less 
than  180  degrees. 

The  fine  index  is  a hollow  cylinder  car- 
rying a pointer,  the  length  of  the  cylinder 
being  such  that  when  an  aluminum  ball 
representing  the  coarse  index,  which  can 
be  depended  upon  for  coarse  indication, 
is  within  the  limits  of  the  cylinder,  the 
reading  of  the  fine  index  is  correct  with- 
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Are  you  satisfied  on  pay  day  ? 
When  your  pay  envelope  is 
handed  you  do  you  feel  there’s 
more  than  enough  there  to 
make  both  ends  meet ? In 
other  words,  does  your  salary 
grow  with  your  needs? 


Your  Salary 
Grow  With  Your  Needs 

Do  you  want  to  earn  more?  You  CAN.  Do  you  want  to 
secure  a better  position  ? You  CAN.  Do  you  want  to  follow  some 
line  of  work  that  really  appeals  to  you  ? You  CAN . In  your  own 
home  and  spare  time  do  you  want  to  acquire  the  training  that  will  make  all 
this  possible  ? You  CAN . 


The  thing  for  you  to  do  to  learn  how 
you  can,  is  to  mark  the  attached  coupon 
and  mail  it  today  to  the  International 
Correspondence  Schools.  Without  charging 
you  a penny  or  placing  you  under  any  obliga- 
tion the  I.  C.  S.  will  explain  just  how  you 
can  become  proficient  in  some  chosen,  well- 
paid  occupation. 

Thousands  of  other  ambitious  men  have 
won  success  through  I.C.  S.  help.  Salary 
increases  due  to  I.  C.  S.  help  are 
voluntarily  reported  at  the  rate  of  over 
400  a month.  The  I.  C.  S.  didn’t 
care  where  these  men  lived,  what 
they  did,  what  they  earned,  what 
little  schooling,  cash,  or  spare 
time  they  had — so  long  as  they 
could  read  and  write , and 
Twenty-one  were  ambitious,  the 

years  of  I.C.  S.  way  was 

unparalleled  success  open — just  as  it 

In  raising  salaries  proves is  open  to  you . 
the  ability  of  the  I.  C.  S. 
make  YOUR  salary  outgrow  your 
needs / The  first  step  is  YOURS — 
mark  and  mall  the  coupon  now. 


International  Correspondence  Schools 
Box  992,  Scranton,  Pa. 

Please  explain,  without  further  obligation  on  my  part,  how 
I can  qualify  lor  a larger  salary  and  advancement  to  the 
position,  trade,  or  profession  before  which  I have  marked  X. 


Electrical  Engineering 

Mechanical  Engineer 

Electric  Lighting 

Mechanical  Draftsman 

Electric  Railways 

K R.  Construction 

Electrician 

Concrete  Construction 

Electric  Car  Running 

Architect 

Dynamo  Foreman 

Contracting  and  Ruild’g 

Wireman 

Architectural  Draftsman 

Mining  Engineer 

Plumbing  and  Heating 

Telephone  Expert 

Chemist 

Surveyor 

Bookkeeper 

Civil  Engineer 

Advertising  Man 

Automobile  Running 

Civil  Service  Exams. 

Agriculture 

Salesmanship 

Name 


St.  and  No 
City 


Present  Occupation _ 


_ State 
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The  “RED  DEVIL”  Family 

IS  A VERY  LAROE  ONE 

OVER  3000  MENDERS— OH  ACQUAINTED 


Here  are  two  of  them 


This  tool  Is  Bonded*  or  insured  for  two  years' 
service.  It  is  a handsome*  thin  nose  model!  and 
will  fo  into  many  places  that  the  large*  bulky 
pliers  will  not  get  into.  Your  dealer  has  it-— or  if 
not*  we  will  send  a sample  on  receipt  of  00  cents, 
post  paid. 

NO.  642 

Convenient 

6#'  Size 


The  most  powerful  nipper  made.  Hand  honed 
cutting  edges,  if  your  dealer  can’t  supply  we  will 
send  one  sample  on  receipt  of  76  cents. 


You’ll  never  find  "Red  Devil”  on  a poor  tool. 
Send  for  Booklet. 

SMITH  & HEMENWAY  CO. 

188*7  CHAMBERS  ST.  NEW  YORK 


Very  thing 

the  mechanic  has 
been  wishing  for:  a 
tool  with  which  he 
can  hold  same  cut- 
ting-tools as  a bit- 
brace and  revolve 
them  by  pushing — 
like  his  “Yankee” 
Spiral  Screw-driver. 
You’ll  find  it  in  the 

“YANKEE" 

TOOLS 

KfczXfe  OettwlTZecAcmuA 

Drills  i%'  holes  in  metal;  drives 
auger-bit  in  hardwoods,  and  larger  in  soft. 
Drives  heavy  screws;  used  for  tapping, 
etc.  Chuck  holds  up  to  M*  squares. 

“Yankee”  Push  Brace 
No.  75 $2.80 

Your  dealer  can  lupply  you. 


WriU  far  ***Yanktt%  T—l  B—k"  f$r  m ft h attic i and  hfmt- 
holdm,  tr  ^ Yankee'  T—lt  in  tht  Garage ’*  /*r  mattrisU. 


NORTH  BROS.  MFG.  CO.  Philadelphia 


When  writing,  please  mention  "M.  E.  and  M.” 


in  the  limits  specified.  The  scales  are 
illuminated  by  lamps  in  both  base  and 
top  caps  of  the  indicator. 

For  water  level  indication,  wells  36 
inches  square  in  the  lock  walls  with  com- 
munication to  the  lock  by  a small  open- 
ing at  the  bottom  of  the  well  to  dampen 
surges,  contain  a welded  steel  box  float, 
30  inches  square  by  9 inches  deep.  A 
non-slipping  phosphor  bronze  belt  trans- 
mits the  movement  of  the  float  to  a 
sheave  fitted  with  pins  on  the  transmitter 
mechanism,  the  pins  registering  with 
holes  punched  in  the  belt.  The  sheave 
shaft  is  carried  in  ball  bearings  with  oil 
cups  for  lubrication  and  drainage  cocks 
at  the  bottom  of  the  bearings. 

The  position  of  the  miter  forcing  ma- 
chine is  not  indicated  by  synchronous  in- 
dicators, but  its  open  and  closed  positions 
are  shown  by  red  and  green  lights  and  a 
mechanical  indicator  on  the  control  board 
representing  the  machine. 

CONTROL  BOARDS  REPRESENT  LOCKS  IN 
MINIATURE 

The  control  boards  are  of  the  flat-top 
benchboard  type,  32  inches  high  by  54 
inches  wide,  built  in  sections,  with  total 
lengths  as  follows: 


Gatun  64  feet 

Pedro  Miguel  36  feet 

Miraflores 52  feet 


The  side  and  center  walls  of  the  locks 
are  represented  by  cast  iron  plates  and 
the  water  in  the  locks  by  blue  Vermont 
marble  slabs.  The  outer  edge  of  the 
board  is  surrounded  by  a brass  trim  rail, 
and  the  sides  are  enclosed  with  steel 
plates  which  can  be  readily  removed  for 
inspection  of  the  board.  The  control 
board  is  supported  by  a wrought-iron 
framework  resting  on  base  castings, 
which  are  in  turn  supported  on  the  op- 
erating floor  of  the  control  house. 

The  control  switch  handles  are  mount- 
ed above  the  surface  of  the  board  and 
operate  through  an  angle  of  90  degrees. 
They  are  provided  with  name  plates  for 
the  “open,”  “closed”  and  “off”  positions. 
The  space  immediately  below  the  flat  top 
of  the  control  board  is  occupied  by  the 
contact  fingers  of  the  control  switches, 
mounted  on  the  operating  shaft,  synchro- 
nous receivers,  and  their  cable  connec- 
tions. Connection  boards  are  provided 
for  the  cables,  which  are  led  up  from 
each  side,  as  are  buses  for  supplying  cur- 
rent to  the  control  switches,  receivers  and 
( Continued  on  page  370 
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Book  Reviews 


Any  book  reviewed  in  these  columns  may  be  secured  through 
our  Book  Department. 


A HANDBOOK  FOR  PRACTICAL 
ELECTRICIANS 

In  reviewing  the  work  entitled  “American 
Electrician's  Handbook,”*  one  cannot  help  but 
highly  praise  its  author  for  the  great  service 
he  has  rendered  to  the  electrician  by  placing 
at  the  latter’s  disposal  a veritable  storehouse 
of  practical  information.  This  book  is  strictly 
intended  for  the  practical  electrician  and  com- 
prises a most  excellent  reference  work. 

The  “American  Electrician’s  Handbook” 
contains  all  the  necessary  information  required 
by  anyone  engaged  in  electrical  construction. 
It  covers  the  fundamentals  of  electricity  and 
electrical  work,  generators  and  motors,  out- 
side distribution,  interior  wiring,  transform- 
ers, illumination,  and  contains  a complete 
index  for  readily  locating  any  desired  infor- 
mation. All  these  topics  are  again  subdivided 
into  numerous  items  so  as  to  cover  every 
possible  feature.  Tables  and  formulae  are 
found  in  profusion  while  diagrams  are  given 
in  every  instance  where  they  can  aid  in  en- 
hancing the  description. 

It  is  impossible  to  do  justice  to  this  work 
in  a short  review,  for  it  must  be  examined  to 
be  appreciated.  Its  71 1 pages  of  text  comprise 
an  electrical  reference  library  that  would  be 
difficult  to  equal  even  if  several  books  were 
gathered  together.  In  all,  the  work  is  highly 
commendable  to  anyone  interested  in  any 
branch  of  electricity. 


* American  Electrician’s  Handbook,  by  Terrell 
Croft.  Published  by  McGraw-Hill  Book  Company,  239 
West  89th  Street,  New  York.  Contains  711  pages 
and  is  profusely  illustrated.  Bound  in  flexible  mo- 
rocco leather  with  gilt  lettering.  Price,  $3.00. 


DESIGN  AND  CONSTRUCTION 
IN  WOpD 

Under  the  title  of  “Design  and  Construc- 
tion in  Wood,”*  a most  interesting  work  has 
been  prepared  for  the  teaching  of  designing 
and  wood- working  to  beginners.  The  book  is 
a companion  volume  to  “Handword  in  Wood” 
and  “Wood  and  Forest,”  by  the  same  author, 
William  Noyes. 

The  work  has  been  well  handled  and  at- 
tractively illustrated.  Its  opening  chapter 
deals  with  wood,  its  qualities,  characteristics 
and  the  various  kinds  of  wood.  Then  follow 
chapters  describing  the  designing  of  wood- 
work as  well  as  the  finishing  of  it,  and  the 
necessary  tools,  benches  and  other  equipment 
for  making  the  articles  that  are  later  de- 
scribed. The  remainder  of  the  book  is  de- 
voted to  the  construction  of  various  pieces, 
such  as  scrap  baskets,  letter  trays,  flower  pots, 
picture  frames,  glass-bottomed  trays,  candle- 
sticks, taborets.  trays,  rolling  blotter  holders, 
small  boxes  and  lanterns.  All  the  descriptions 


are  quite  clear  and  readily  followed,  while  the 
illustrations  comprise  working  diagrams  and 
handsome  halftones  of  the  finished  articles. 

“Design  and  Construction  in  Wood”  should 
be  in  the  hands  of  all  persons  interested  in 
wood-working  as  well  as  anyone  desirous  of 
making  simple  yet  attractive  pieces  for  the 
beautifying  of  the  home. 


# Design  and  Construction  in  Wood,  by  William 
Noyes,  Assistant  Professor  of  Industrial  Arts, 
Teachers’  College,  Columbia  University.  Published 
by  Th*  Manual  Arts  Press,  Peoria,  111.  Contains 
169  pages  and  204  illustrations.  Cloth  Bound. 
Price.  $1.60. 


RADIO  TELEGRAPHY  AND 
TELEPHONY 

Perhaps  no  better  book  could  be  found  for 
the  beginner  in  wireless  than  that  prepared 
by  Mr.  Alfred  P.  Morgan  under  the  title  of 
“Wireless  Telegraphy  and  Telephony  Simply 
Explained.”*  Although  there  are  numerous 
works  now  available  for  students  in  radio 
communication,  there  are  few  as  suitable  for 
the  layman. 

The  opening  chapter  deals  with  the  simple 
principles  involved  in  radio  transmission  and 
reception,  followed  by  descriptions  of  receiv- 
ing and  transmitting  apparatus,  tuning  and 
coupling,  the  application  of  wireless  telegraphy 
to  various  purposes,  wireless  telephony,  and 
finally,  the  conclusion  in  which  Maxwell’s 
theory,  Hertz’s  discovery,  electromagnetic 
waves,  wireless  telegraphy  to-day,  and  other 
topics  are  discussed. 


* Wireless  Telegraphy  and  Telephony  Simply  Ex- 
plained, by  Alfred  P.  Morgan.  Published  by  The 
Norman  W.  Henley  Publishing  Co.,  132  Nassau 
Street,  New  York  City.  Contains  154  pages  and  156 
illustrations.  Cloth  bound.  Price,  $1.00. 


SCIENTIFIC  PROOFS  OF  ANOTHER 
LIFE 


Although  it  must  be  confessed  that  works 
pertaining  to  the  subjects  that  are  remote 
from  electrical,  mechanical  or  wireless  topics 
are  foreign  to  the  field  of  this  publication,  it 
was  with  much  interest  and  pleasure  that  we 
reviewed  a copy  of  a spiritualistic  book  en- 
titled “Scientific  Proofs  of  Another  Life.”* 
The  remarkable  feature  of  this  work — one 
that  places  it  in  a distinct  field  by  itself  and 
confers  upon  it  the  honor  of  being  the  first 
book  of  its  kind — is  that  it  has  been  entirely 
written  by  spirits  of  departed  eminent  per- 
sons, according  to  the  statements  of  the  pub- 
lishers. Tn  view  of  the  continual  exposure  of 
•imposters  in  spiritualism  as  well  as  the  pre- 
vailing skepticism  among  the  general  public, 
it  is  rather  a difficult  matter  for  the  average 
( Continued  on  page  363) 
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How  to  cash-in! 
on^our  Ideas 


NO  inventor  or  Manufacturer  can 
afford  to  be  without  these  volumes 
— prepared  by  Patent  Experts 
and  sent  to  you  anywhere  without  a 
cent  of  cost.  If  you  have  an  idea  these 
books  show  you  how  to  protect  it — if  you 
have  secured  a patent  they  may  help  you  to  sell 
it.  There  are  suggestions  for  ideas  that  you 
may  work  out  and  sell — and  if  you  are  seeking  a 
profitable  investment,  many  big,  money-making  plans  are  offered. 

This  library  gives  you  a complete  grasp  of  patenting  and  protecting  the 
product  of  your  brain.  It  explains  every  step — points  out  pitfalls — 
guides  you  to  success.  It  tells  you  what  to  invent,  what  to  do  with  it, 
how  to  make  the  most  money  out  of  it. 


What  the  Nation’s 
Leaders  Say  of 
Our  Service  . . . 


Protection  and  Help 

It  showsyou  how  you  may  become  famous  and  independently  rich— how 
to  turn  your  spare  time  into  money — how  to 
accomplish  results  at  the  least  cost.  It  tells 
of  Prizes  offered  — gives  suggestions  — ex- 
plains every  detail  of  the  safeguards  we 
place  about  your  work.  Every  page  is 
practical,  helpful,  profitable.  You  will  be 
glad  to  know  all  these  facts. 

We  Help  to  Find  Buyers  for  Your  Ideas 

In  a 52  page  Bulletin  we  send  you  requests 
from  hundreds  of  wealthy  men  seeking  to 
purchase  patents  — enabling  you  to  work 
intelligently,  to  the  point.  It  gives  you 
live  leads — tells  you  where  money  is  and 
what  will  get  it.  Without  a cent  of  charge 
we  will  put  you  in  touch  with  the  men  you 
are  seeking  or  the  man  who  is  seeking  you. 


"It  gives  me  pleasure 
to  state  that  I am  ae 
attainted  with  the  firm  of 
Randolph  & Co.,  Patent 
Attorneys,  of  this  city, 
and  believe  them  thor- 
oughly reliable,  capable 
and  exceedingly  well 
equip]x*d  to  look  after 
the  interests  of  their 
clients.” 

Champ  Clark, 

Speaker  House,  oj 
Represen  tatives. 

"It  has  not  been  given 
to  me  to  form  the  per- 
sonal acquaintance  o f 
Randolph  & Company, 
patent  attorneys  or  thi« 
city,  but  as  I have  been 
frequently  requested  to 
recommend  such  attor- 
neys to  inquiring  friends 
throughout  the  united 
States,  it  has  become 
neoessarv  for  me  to  in- 
quire with  reference  to 
tne  capacity  and  atten- 
tion to  business  of  this 
firm.  I have  learned  that 
they  are  thoroughly  up 
to-date  and  have  taken 
great  pleasure  in  person 
ally  recommending  them 
to  Inquiring  friends.” 
Thos.  R.  Marshall, 

Vk*-l*re»tdent  >>t  the 
United  States. 


What  is  in  thesa 
FREE  Books  for  YOU 


"Inventions  Needed"  tells 
of  hundreds  of  inventions  the 
world  needs — that  capital  Is 
seeking.  Fortunes  are  await- 
ing men  who  can  supply 
them.  In  196  pages  this  in- 
teresting hook  points  out  the 
road  to  Wealth  and  Fame 
— tells  you  How  and  Why. 

“How  to  Get  Your  Patent 
and  Your  Money"  tells  the 
experience  and  lessons  of 
Inventors  who  have  made 
good  — - shows  you  how  to 
market  your  Invention  and 
get  the  most  money  for  It. 
Its  132  pages  contain  a 
wealth  of  Information— fully 
Illustrated— that  enables  you 
to  turn  your  ideas  into 
money.  It  explains  costs, 
ways,  legal  points  — guards 
you  against  loss  and  dis- 
appointment. 

“Millions  In  Patents.”  in 

100  pages,  reads  like  n fairy 
tale,  hut  it  is  all  hard,  cold 
fact.  It  tells  what  others  have 
done — what  you  can  do — how. 
with  a little  energy  and  pa 
tienee.  you  can  join  the  few 
who  have  grown  rich  through 
successful  Inventions. 

" Foreign  Patents”  shows 
how  we  help  you  collect  the 
fortunes  to  be  made  in  the 
world-wide  market  for  your 
ideas — explains  how  we  pro- 
tect you  in  furnishing  the 
new  inventions  the  world  is 
seeking  from  men  of  In- 
creasing energy  and  ability. 
Reading  like  a romance,  this 
book  is  thoroughly  practical 
— cram-full  of  profitable  sug- 
gestions. 

" What  is  a Trademark” — 

Pillions  of  dollars  have  been 
made  out  of  Trademarks. 
Manufacturers  pay  fortunes 
for  them.  This  book  shows  you 
how  to  protect  your  business 
trademarks  against  theft 
or  imitation,  and  is  full 
of  essential,  money  making 
knowledge. 


Free  Search  of  U.  S.  Patents 

Send  us  a Model  or  Sketch  of  your  Invention 
for  Free  Search  of  U.  S.  Patents — saving  you  time,  trouble, 
and  money.  We  will  then  secure  for  you  Patents,  Trade-  y 
marks.  Copyrights,  submitting  the  most  Liberal  Terms  y 
ever  offered. 

Our  Offer  to  You 


You  Need  this  FREE 
INFORMATION  NOW 


Send  No  Money  - Mail  Coupon  Now 


our  specialty,  f 
...  . 'Ugliness.  We  * 
advertise  your  patent  for  sale  in  our  Sales  Bulletin,  and  ' 

look  after  your  every  interest.  Our  service  is  a boon  to  S y 
the  man  w ho  has  not  money  to  carry  his  idea  to  S /-O'  , 

proper  markets.  It  may  solve  your  problem  and  f 
make  your  fortune.  Remember,  these  hooka  are  ah-  * 

•olutely  free.  If  you  have  an  idea  and  want  to  •vX 

sell  it,  write  us  fully.  To  g,t  these  valu- 
able  books  free— simply  w rite  your  name  ~ rN' 
and  address  on  the  margin  below—  f ^ 
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tear  off  and  mail  it  to  us  now. 

SEND  NO  MONEY  MAIL  COUPON  NOW 


When  writing,  please  mention 


'Modern  Electrics  and  Mechanics. 
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Recent  Novel  Patents 


1.084.743.  LI  QUID -APPLYING  COMB  AND  THE  LIKE.  1 .0*4 .798.  ROWBOAT  • PROPELLER.  Joseph  Oka*- 
Kiuhk  C.  Jokes,  8umter,  8.  C.  FUed  Ml  17,  1918.  Qinar.  8s It  Lake  City.  Utah.  Filed  Jobs  14,  1911.  Be- 
Merisi  No.  748,982.  (Cl.  182—8.)  rial  No.  688.046.  (Cl.  115—28.) 


1 In  a device  of  the  character  described,  a male  body 
portioo  of  substantially  U -shaped  form,  a hollow  toothed 
romb  and  tank  supported  by  said  body  portioo  said  task 
mounted  directly  above  the  toothed  comb,  communications 
between  the  tank  aod  teeth  of  the  comb,  aod  handle  por- 
tions carried  by  and  extending  beyond  said  body  portion 
for  compressing  said  tank. 

1.(184.960.  LAMP-COED  REEL.  MaeioK  I.  RaKDAu*. 

Bellingham,  Wash.  Filed  Jan.  2*.  1911.  Serial  Ne. 

606.281.  (Cl.  242—109.) 


The  combination  with  a support,  of  a lamp  cord  real 
attached  thereto  and  comprising  bearing  brackets,  a 
spring  retracted  dram  journaled  In  said  brackets,  said 
drum  being  divided  Into  sections,  a lamp  cord  extending 
downwardly  from  the  support  and  then  upwardly  to  form 
a loop.  It  being  then  wound  upon  one  of  the*  drum  sec- 
tions In  one  direction  and  oppositely  wound  upon  tbs 
other  section  and  adapted  to  depend  therefrom,  and  a 
weight  having  a roller  supported  by  the  loop  In  the  cord. 

1 .063,286.  SWITCH-OPENER.  Habit  J.  La  TO,  Au- 
gusta, N.  J Filed  Mar.  11.  1918.  Serial  No.  761581. 
(Cl.  104 — 171.) 


jy 


The  combination  with  a boat,  of  a pillow  post  carried; 
centrally  within  said  boat,  oppositely  positioned  journal; 
bearings  secured  to  the  gunwale  of  the  boat  In  allotment! 
with  eald  pillow  poet  two  crank  shafts  each  having  one 
end  re  volubly  held  by  eald  pillow  post  the  other  end  of 
each  shaft  projecting  through  one  of  said  bearings,  a pad- 
dle bead  having  a plurality  of  crosswise  running  apertures 
secured  to  the  outer  end  of  each  crank  shaft  a plurality 
of  bars  slidably  held  within  each  head  aperture,  and  u 
curved  paddle  secured  to  each  end  of  each  bar. 

1.084.879.  SCRfWLESS  CARBON-HOLDER  Wiun* 
W.  Wile,  Blufton.  Ind  Piled  Oct  10.  1912.  Serial  No, 
724.998.  (CL  176—119) 


1 In  e carbon  holder  comprising  en  arm  terminating  in 
a bead  plate  provided  with  parallel  spaced  apart  oblong 
openings  and  having  a flat. cam  engaging  surface  between 
the  openings,  e U-shaped  clamp  having  spaced  apart  arms 
oblong  in  cross-section  adapted  to  At  and  to  be  lneerted  In 
said  opening,  a pin  mounted  In  the  inns  of  eald  clamp, 
and  a cam  member  mounted  upon  said  pin  adapted  to 
engage  tbs  flat  surface  between  tbs  openings  for  drawing 
the  arms  through  the  opening,  whereby  a member  terminal 
may  be  clamped  between  the  crotch  of  .the  clamp  and  the 
head  plate,  eald  cam  member  having  e surface  parallel 
with  the  flat  surface  between  the  openings  constituting 
means  for  equally  drawing  the  arum  through  the  openings. 
1.082,662.  LATHE.  Chauus  F.  Roth,  Pilot  Grove,  MS. 

Filed  May  24,  1918.  Serial  No.  768.761.  (CL  82—90.) 


A switch  throwing  device  for  railway  cars  Including  a 
hanger,  s spring  controlled  vertically  movable  rod  mounted 
In  said  hanger,  a switch  throwing  shoe  on  said  rod,  s 
substantially  V -shaped  bracket  having  an  opcnlog  loosely 
receiving  said  rod.  an  arcuate  fulcrum  bar  spanning  the 
logs  of  said  bracket,  and  a lever  pivoted  Intermediate  the 
ends  to  the  upper  end  of  said  rod  end  having  a ter- 
mlnal  ring  encircling  said  fulcrum  bar. 


1.  In  s lathe,  a sliding  carriage,  a plurality  of  shaft 
cutting  members  mounted  for  radial  movement  upon  nld 
carriage,  meena  for  eliding  the  carriage,  aod  electro- me- 
chanical means  for  alternately  moving  the  cutting  mem- 
bers Inwardly  sod  outwardly  toward  or  from  tbs  axial 
center  of  the  shaft  at  predetermined  times  In  the  longi- 
tudinal sliding  movement  of  said  carriage. 
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If  you  have  an  invention  which  you  wish 
to  patent  you  can  write  fully  and  freely 
to  Munn  6?  Co.  for  advice  in  regard  * to 
the  best  way  of  obtaining  protection. 
Please  send  sketches  or  a model  of  your 
invention  and  a description  of  the  device, 
explaining  its  operation. 

All  communications  are  strictly  confiden- 
tial. 'Our  vast  practice,  extending  over 
a period  of  nearly  seventy  years,  enables 
us  in  many  cases  to  advise  in  regard  to 
patentability  without  any  expense  to  the 
client.  Our  Hand-Book  on  Patents  is 
sent  free  on  request.  This  explains  our 
methods,  terms,  etc.,  in  regard  to  Patents, 
Trade  Marks,  Foreign  Patents,  etc. 

AH  patents  secured  through  ua  arc  described  without 

coat  to  the  patentee  in  the  SCIENTIFIC  AMERICAN. 

MUNN  y COMPANY 

SOLICITORS  OF  PATENTS 

351  BROADWAY.  NEW  YORK 

•WH 5 F STREET.  WASHINGTON.  D.  C. 


Secured  or  Fee  Returned 

Send  Model  or  •ketch  and  description  of  pear 
invention  for  free  search  of  the  U.  S.  Patent 
Office  Records. 

OUR  BOOKS  nallsi  free  to  susy 
eidrMS.  Send  for  tkeee  boolcaj  the 
licit  publications  over  issued  for 
free  distribution. 

HOW  TO  OBTAHV  A PATHS WT.  Our  Olus- 
trmted  80  page  Guide  Book  is  an  invaluable  book 
of  reference  for  inventors  and  100  Mechanical 
movements  illustrated  end  described. 
FORTUITIES  HI  PATBHT8.  Tells  hew  to  in- 
vent for  profit  end  gives  history  of  successful 
inventions. 

WHAT  TO  UTVH1TT.  Contains  a valuable  Hat 
of  Nsw  I d*ms  Wanted,  Also  information  regard- 
ing prizes  offered  for  inventions,  among  which  is  a 
Prise  of  One  Million  Dollars  offered  for 
one  invention  and  110,000  for  others. 

PATBNTS  THAT  PAT.  Contains  letters  from 
successful  clients.  l*lst  of  Patent  Buyers. 
Also  endorsements  from  prominent  inventors, 
manufacturers,  senators,  congressmen,  governors, 
etc. 

Ws  eduertise  our  clients*  invention*  free  in  e list 
of  Sunday  newspapers  with  two  million  circulation 
and  in  the  Wonts  Progress,  Sample  copy  free. 
Hleetrleal  Oases  a Specialty.  We  have 
secured  many  important  electrical  patents. 

Victor  J.  Evans  & Co. 

VU*  MS,  m » SL.  L *..  WASHINGTON,  D.  C. 


\|A/iNTED_l0f^c;l  P.ATmN^' 


Manufacturers  

■BLBHF"  are  constantly  writing  me  for  JM 

new  ideas  protected  by  OWEN  PATENTS.  Send  for  my  free 
literature  and  read  their  wants. 

CD  CL  I Three  finest  patent  books  published!  72- page  guide 
rriLL  • “Successful Patents;”  “Stepping Stones”  (contain- 
ing list  of  over  200  inventions  wanted  ; tells  the  plain  truth 
about  prizes,  reward  offers,  etc.)  and  “Patent  Promotion” 
(tells  how  to  sell  your  rights;  chief  causes  of  failure,  etc.) 
All  sent  free  upon  request. 

Very  highest  references.  1 help  my  clients  sell  their  pat- 
ents or  dispose  of  their  applications.  Advice  free.  No  ob- 
ligation incurred  by  writing  me.  Free  manufacturing  fa- 
cilities. 1 secure  patent  or  no  fee.  No  charge  for  report 
as  to  patentability,  practicability,  etc. 

RICHARD  B.  OWEN,  StOwen  Bldg.,  Washington,  D.  C. 


LEARN  HOW  A PATENT  MAY 
BE  MADE  VALUABLE 

Send  for  ThU  ( WHAT  YOU  SHOULD  KNOW 
FRFF  ROAIC  I WHAT  TO  INVENT 
FRU  iOUh  « WhaT  NOT  TO  INVENT 
which  fells  you  ( HOW  TO  SELL  YOUR  PATENT 
CwpUs  sf  Hand  restate  sat  rwyarS  la  svsry  sass  wttlMet  starts 
H.  L.  WOODWARD.  BOB  G It..  Washington,  D.  C. 


Trade  Maris  aad  CapyrigMs 

Send  your  business  direct  to  Washington. 
Saves  time  and  insures  better  service. 

Penasri  JUteatm  Gaaraateed 
31  Yon  Active  Practice 

BOOK  WITH  TERMS  FREE 

E.  0.  DIGGERS 

Patent  Lawyer 

SUI1E  2,  LI).  BIN.,  WASHINGTON,  D.  C 


PATENTS  — 

Our  free  booklets  tell  how,  what  to  invent,  How 
To  Choosb  An  Attorney,  and  save  you  money. 

Prosperous  clients  in  all  states.  Best  Bank 
aad  other  references.  WRITE  TODAY 

DcwiFT  A rft  «s  seventh  bt.. 

. O YYir  1 m WASHINGTON,  D.  C. 


PATENTS 


G.  L PARKER 


I niLllIU  " il“— 

Patent  Lawyer 

8 McGill  Bldg.,  Washington,  D.  C. 

Pattats,  Trademarks,  Copyrights,  Patent  Litigation 

Bae4kssk  tor  Inmates.  ‘Tmtesflat,  KrylotUng  wad  SsUlag 
IavseMoas  * mb!  tre  apoa  rapNi 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics." 

Digitized  by 


Google 


354 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  3 


Recent  Novel  Patent# 


1,088,175.  COMMUTATOR-8 LOTTBR.  Fax  NX  RUS8BLL  1,084322.  LOUD  SPEAKING  ATTACHMENT  FOR 

™ MaT "■ 1818- 8erul ttsnxxs: % 


1.  a commutator  alottlng  tool  comprising  a body  baring 
transversely-extending  guide- wnya  disposed  parallel  and 
spaced  apart,  a single  rotating  element  la  each  guldeway. 
a member  engaged  with  each  element  and  moved  longitudi- 
nally thereof  by  rotation  of  the  elements,  a cutter  meant- 
ed  on  the  members  and  disposed  below  the  earns  and 
below  the  body,  and  a guide  adjustably  mounted  on  the 
body  and  extending  substantially  parallel  with  the  cutter. 

1083  101.  THERMO-ELECTRIC  GENERATOR.  JAMM 
Cltr.  N.  I.  Filed  Mar.  38, 1ML  fcrtal 
No.  616325.  (CL  171—78.) 


The  combination,  with  a supporting  base,  and  a trumpet 
secured  thereto  and  haring  Its  melnpo^onar^gedhort- 
sootally ; of  an  inclined  guide  secured  to  the  base  Pjhteto 
the  rear  of  the  Inlet  opening  of  the  trumpet  and  *d*?ted 
to  pees,  the  front  end  of  a telephone  recelwr  *!#£«  tto 
trumpet,  a support  secured  to  the  base  between  tbeUrumpsrt 
and  the  guide,  and  a telephone  recelrer  supported  hort- 
■ontally  and  held  4n  line  with  the  inlet  opening  of  the 
trumpet  by  the  said  support  and  guide. 

1 068.408.  SYNCHRONIZING  PICTURE-EXHIBITING 
AND  SOUND-RECORD  MACHINE.  Iainoa  KiTU^ 
Philadelphia  Pa.,  aaalgnor  to  The  Cort-Kltaee  Co.,  a 
Corporation  of  New  York.  Filed  Aug.  5,  1011.  Serial 
No.  642,458.  (Cl.  88—16.2.) 


1.  An  element  foe  a thermo-plle  with  the  terminal  por- 
tions alike  and  each  haring  a passage  therethrough  to^a 
temperature  controlling  medium,  aald  termlMhi 
of  the  ri"1*  thickness  throughout  from  the  mid  line  of  the 
element  toward  both  face*  of  said  terminal  portion. 

1082  038.  TUNGSTEN  AND  METHOD  OF  MAKING 

Sesame  fob  use  as  filaments  of  incan- 

DESCENT  ELECTRIC  LAMPS  AND  FOR  OTHER 
PURPOSES.  WIM4AM  D.  CooLiooa.  Schenectady,  N.  Y.. 
assignor  to  General  Electric  Company,  a Corporation  of 
New  York.  Filed  June  10,  1012.  Serial  No.  704366. 
<CI  176—182.) 


1.  la  mechanism  for  synchronising  the  moremeut  of 
sound  reproducing  and  motion  picture  machines,  opnrat- 
lng  mesne  for  the  plcture-cerrler,  e source  of  power  tend- 
ing to  constantly  actuate  said  operating  mesne,  end 
mesne  controlled  by  the  sound  reproducing  machine  for 
Intermittently  interrupting  the  moremeut  of  the  picture- 
carrier-operating,  means. 

1.083.260.  ELECTRIC  MOTOR.  Ralth  E.  Nouns,  Chi- 
cago. 111.,  aaalgnor  to  Morgan -Gardner  Electric  Com- 
pany, Chicago,  1U.  Filed  July  2.  1010.  Serial  No 
570,102.  (a.  171—206.) 


1.  The  process  of  producing  tungsten  haring  a fibrous 
structure  which  consists  In  repeatedly  hot  working  a 
crystalline  body  of  tungsten  until  tbs  crystalUne  struc- 
ture Is  broken  down  and  a fibrous  structure  developed. 
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NEW  THINGS 

Electrical— Wireless— Mechanical 


HIGH  GRADE  WIRELESS  AP- 
PARATUS 

The  Clapp-Eastham  Company,  139  Main 
St.,  Cambridge,  Mass.,  have  recently  issued  a 
new  catalog  in  which  their  latest  types  of 
wireless  apparatus  are  described  at  length. 

Among  the  apparatus  mentioned  in  the  cata- 
log are:  High  Tension  Magnetic  Leakage 
Transformers,  Type  E Wireless  Transform- 
ers, Wireless  Keys,  Hot  Wire  Meters,  Helices, 
Transmitting  Condensers,  Adjustable  Spark 
Gaps,  Antennae  Switches,  complete  Sending 
Sets,”  “The  Hytone”  Rotary  Quenched  Spark 
Transmitting  Sets,  Potentiometers,  Receiving 
Transformers.  Fixed  Condensers.  Tuning 
Coils.  Detectors,  Variable  Condensers.  Tele- 
phone Receivers,  Wave  Meters,  and  Complete 
Receiving  Sets. 

All  of  the  apparatus  is  shown  in  elaborate 
illustrations,  while  the  descriptions  cover  all 
the  details  that  can  prove  of  interest  to  pros- 
pective buyers  of  wireless  instruments.  The 
catalog  contains  32  pages  and  considerable 
valuable  information  in  the  way  of  wiring  dia- 
grams and  other  instructive  matter.  Copies 
may  be  obtained  by  addressing  the  firm  at  the 
above  mentioned  address. 


A SCHOOL  OF  TELEGRAPHY 

Having  outgrown  its  former  quarters  at  354 
East  i52d  St.,  the  Barrett’s  School  of  Teleg- 
raphy has  recently  opened  a new  school  at 
519-527  Courtland  Avenue,  New  York  City. 

This  school,  although  but  a few  years  old, 
has  done  some  notable  work  in  turning  out 
expert  operators,  both  male  and  female,  who 


BUILDING  OCCUPIED  BY  THE  BARRETT’S  SCHOOL 
OF  TELEGRAPHY 

are  now  engaged  in  various  branches  of  tel- 
egraphy. Commercial,  wireless  and  railway 
telegraphy  are  taught  in  Barrett’s  School  of 
Telegraphy. 


It  is  said  that  hundreds  of  dollars  have  been 
spent  to  make  the  new  school  a place  where 
the  students  can  be  taught  thoroughly  and 


prepared  to  qualify  for  good  operating  posi- 
tions with  any  of  the  large  telegraph  com- 
panies or  railroads  immediately  after  leaving 
the  school.  Former  students  are  now  em- 
ployed by  both  the  Marconi  and  Telefunken 
Companies. 

The  new  quarters  are  equipped  with  two 
complete  sets  of  wireless  apparatus — one  a 
high-toned  quenched  set  and  the  other  a Tele- 
funken set  which  is  used  for  tuning  purposes 
by  the  students  in  conjunction  with  a wave- 
meter.  Special  courses  are  given  for  those 
who  desire  to  qualify  for  a first  grade  com- 
mercial license,  providing  they  already  have 
an  amateur  license.  There  is  also  a special 
electrical  course  for  those  who  are  already 
proficient  in  the  code  test.  ... 

Prospective  students  are  cordially  invited  to 
inspect  the  new  school  and  secure  particulars 
regarding  both  the  day  and  evening  courses. 
Literature  will  be  sent  on  request. 


AN  EFFICIENT  TRANSMITTING 
CONDENSER 

In  any  straight  competition  between  home- 
made wireless  apparatus  and  the  output  of  the 
established  manufacturer,  the  verdict  is  rarely 
in  favor  of  the  former.  This  is  particularly 
true  as  regards  transmitting  apparatus  and  in 
no  case  is  this  more  pronounced  than  in  the 
ever  vexatious  problem  of  transmitting  con- 
densers. 

The  amateur  who  places  his  dependence 
upon  home-made  condensers  frequently  finds, 
to  his  sorrow,  that  his  good  intentions  and 
his  hard  work  end  in  temporary  satisfaction, 
quickly  succeeded  by  a catastrophe  in  which 
punctured  plates  and  blistered  foil  are  the  out- 
ward evidences  of  his  misfortune.  Even  if  a 
total  catastrophe  be  averted,  it  is  reasonable 
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to  assume  that  his  completed  condenser  must 
sn°w  the  losses  inseparably  associated  with 
the  best  condenser  of  the  type  which  he  can 
make. 

The  Moulded  Transmitting  Condenser,  man- 
ufactured  by  the  Wm.  J.  Murdock  Company, 
IS  notable  as  a distinct  departure  from  ac- 
cepted forms.  It  is  made  in  plate  form,  with 
interleaved  sheets  of  foil  and  dielectric  mould- 
ed under  tremendous  pressure  into  solid  sec- 
tions each  of  .0017  mfd.  capacity. 

Three  distinct  advantages  are  gained  in  this 
method  of  constructipn.  In  the  first  place,  the 
solid  section  is  physically  so  strong  as  to  re- 
quire a disruptive  force  exceeding  anything 
of  common  occurrence  to  break  it  Secondly, 
a condenser  section,  measuring  approximately 
6?c6xi  inches  has  a capacity  from  3 to  6 
times  as  much  per  unit  of  volume  as  any  other 
known  form  of  condenser  This  means  ex- 
ceptional economy  of  space.  Lastly,  the  great 
pressure  used  in  moulding  the  condenser  so 
intimately  connects  the  foil  and  the  dielectric 
that  all  brushing  effects  are  eliminated,  and 
internal  losses  are  reduced  to  a minimum.  On 
actual  test  this  condenser  shows  less  internal 
losses  m operation  than  any  condenser  made, 
excepting  only  the  compressed  air  condenser, 
which  on  account  of  its  great  size  and  cost  is 
out  of  the  question  for  amateurs. 

The  Wm.  J.  Murdock  Co.  have  recently 
completed  exhaustive  tests  of  the  Moulded 
Condenser  with  rotary  gaps  on  a 200  mete? 
wave-length  and  have  secured  most  satisfac- 
tory results,  which  they  believe  confirm  their 
claim  that  the  Moulded  Condenser  is  the  most 
efficient  and  economical  type  to  use  in  this 
connection. 

Those  who  may  be  interested  in  this  con- 
denser would  do  well  to  communicate  with  the 
vvm.  J.  Murdock  Co.,  40  Carter  St.  Chelsea, 


A MODERN  TRADE  SCHOOL 

In  a large  and  handsomely  prepared  cata- 
log, the  Coyne  National  Trade  Schools  have 
clearly  set  forth  their  various  courses  as  well 
as  what  they  are  accomplishing  for  their  nu- 
merous students.  This  catalog  contains  many 
illustrations  that  show  students  at  work  in 
the  various  departments,  officials  and  instruc- 
tors, the  equipment  of  the  school  and  other 
interesting  scenes. 

The  Coyne  National  Trade  Schools  teach 
electrical  work,  plumbing,  bricklaying,  me- 
chanical drawing  and  moving  picture  operat- 
ing. Not  only  are  these  trades  taught  from 
a practical  standpoint,  but  the  students  are 
also  trained  in  the  technicalities  of  the  vari- 
ous subjects.  Many  testimonials  appearing  in 
this  catalog  go  to  prove  that  the  training  se- 
cured in  that  institution  is  indeed  a very  profit- 
able investment. 

Anyone  desirous  of  securing  a copy  of  this 
catalog  can  do  so  by  addressing  The  Coyne 
National  Trade  Schools,  Dept.  1492,  51  East 
Illinois  Street,  Chicago,  111. 


WIRELESS  APPARATUS  OP 
ALL  KINDS 

The  Haller- Cunningham  Electric  Company 
of  428  Market  Street,  San  Francisco  Cal.,  has 
just  issued  a new  wireless  catalog  in  which 
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ELECTRIC  RAILWAYS.  By 
James  R.  Cravath,  Western 
Editor,  Street  Railway  Journal. 
176  pp.,  125  illus.  Cloth  binding. 
It  covers  every  detail  of  the  trol- 
ley and  third-rail  systems,  their 
construction  and  operation,  power 
generation  and  distribution,  the 
electric  locomotive,  etc.  Price, 

$1.00 

THE  ELECTRIC  TELEGRAPH. 
By  Chas.  Thom,  Chief  Quadru- 
plex  Department,  Western  Union 
Telegraph  Co.,  and  A.  Frederick 
Collins,  Author  of  “Wireless  Tel- 
egraphy, Its  History,  Theory,  and 
Practice.”  160  pp.,  81  illus.  Cloth 
binding.  Simple  apparatus;  codes; 
the  Morse  code;  messages;  press 
service;  cipher  messages,  etc.; 
abbreviated  telegraphy;  railway 
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tions; switchboard;  batteries;  sys- 
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sas. 176  pp..  100  illus.  Cloth 
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Jr.,  Consulting  Electrical  Engi- 
neer, and  Lawrence  K.  Sager,  S. 
B.,  M.  P.  L.,  Patent  Attorney  and 
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. Ph.  D.,  Head  of  Department  of 
Electrical  Engineering,  Columbia 
University,  Past  President.  Amer- 
ican Institute  Electrical^  Engi- 
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the  entire  line  of  "Halcun"  wireless  telegraph 
apparatus  is  illustrated  and  described. 

Among  the  products  listed  in  the  catalog 
are : Rotary  Condensers,  Fixed  Condensers, 
Wave  Meters,  Rotary  Spark  Gaps,  Interference 
Preventers,  Loose  Couplers,  Transmitting 
Condensers,  Receiving  Transformers,  Sending 
Transformers,  Detectors,  Complete  Receiving 
and  Sending  Sets  of  all  kinds,  Aerial  Switch- 
es, Spark  Coils,  Hot  Wire  Ammeters,  Break- 
In  Keys,  Telephone  Receivers,  and  all  the 
necessary  supplies  for  erecting  a wireless  sta- 
tion. This  catalog  contains  32  pages  and  is 
profusely  illustrated. 

Several  novel  and  striking  features  are  of- 
fered in  “Halcun”  wireless  apparatus,  and  any- 
one interested  in  either  installing  a complete 
wireless  station  or  improving  his  present  ap- 
paratus will  do  well  to  write  for  a copy  of  the 
catalog. 


AN  EFFICIENT  DETECTOR 

In  the  accompanying  illustration  is  shown 
the  new  detector  recently  introduced  by  A.  H. 
Grebe  & Company,  10  Van  Wyck  Ave.,  Rich- 
mond Hill,  N.  Y. 


NEW  TYPE  OF  CRYSTAL  DETECTOR 


This  detector  permits  of  three  adjustments— 
the  tension  on  the  wire  touching  the  crystal 
can  be  varied,  the  wire  can  be  moved  from  one 
side  to  the  other,  and  the  crystal  cup  can  be 
rotated  to  any  position.  The  unique  feature 
of  this  detector  is  that  friction  bearings  are 
employed  so  that  any  adjustment  made  will 
be  permanent.  The  pillar  holding  the  adjust- 
ing handle  rod  is  pivoted  in  order  that  the 
wire  may  be  moved  from  one  side  to  the  other 
on  the  surface  of  the  crystal. 

The  detector  has  a genuine  hard  rubber 
base,  and  all  the  metal  parts  are  made  of  brass, 
attractively  and  durably  nickel  plated.  It  is 
the  result  of  considerable  experience  in  the 
building  of  radio  apparatus  and  is  said  to  be 
mechanically  and  electrically  perfect  This  de- 
tector is  endorsed  by  commercial  wireless  op- 
erators and  is  proving  highly  satisfactory 
wherever  it  is  employed 

This  detector  is  being  sold  at  the  very  popu- 
lar price  of  $2.00,  postpaid.  Aside  from  this 


CLARK’S 

Secret  Temper  Blades 

(in  the  Red  Box) 

— guaranteed  to  shave  the  wiriest , stiff- 
est  beard  at  least  five  times  without 
stropping.  Cut  clean  and  smooth — a joy 
to  use.  Pick  the  blade  that  fits  your 
razor,  or  mention  the  make,  and  send 
for  a package  to-day  or  tell  your  dealer 
to  get  them  for  you.  If  none  of  the  four 
fit  your  razor 

Send  50c  and  we  will  send  you 
a package  of  five  Clark  Secret 
Temper  Blades  (in  Red  Box ) 
and  our  fine  Silver  King  Razor 
out  of  our  regular  $3.50  set. 

The  razor  will  be  mailed  in  a cheap  paper 
box,  blit  it  is  not  a cheap  razor — the  Silver 
King  is  as  line  as  any  razor  on  the  market. 

We  are  practically  giving  you  this  fine 
razor  to  have  you  try  Clark’s  Secret  Temper 
Blades  (in  Red  Box).  It’s  the  blade,  not 
the  razor,  that  shaves,  but  we  give  YOU  a 
razor  you  will  be  proud  of. 

Send  for  a trial  package  to-day.  Use  them 
freely.  If  not  satisfactory  in  every  way,  don’t 
hesitate  to  return  them  and  get  your  money. 

Clark  Blade  & Razor  Co.,  Newark,  N.  J. 

60  Sumner  Avenue 

J 

When  writing,  please  mention  “M.  E.  and  M.” 
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is  the  title  of  perhaps  the  largest,  most  up-to-date,  and 
important  library  now  published  on  the  subject  ot 
electricity.  Two  large  octavo  volumes  are  a.lrc»£y 
issued,  with  over  1,600  illustrations.  This  is  tne 
ONE  BIG  work  upon  electricity  which  you  must  have 
no  matter  what  others  you  already  own.  It  covers 
every  phase  of  every  branch  of  the  subject — provides 
reading  which  stirs  like  romance,  and  supplies  a work- 
ing  library  second  to  none,  thoroughly  indexed  tor 
reference.  Each  volume  complete  in  itself.  As  the 
publishers  of  the  Funk  & Wagnalls  Standard  Dic- 
tionary and  other  important  books,  our  house  is  noted 
for  reliable  works  01  reference.  This  library  of  clec- 
tricity  is  edited  by  an  Eminent  British  authority,  R. 
Mulbneux  Wamsley.  D.Sc.  (Principal  and  head  of  the 
Electrical  Engineering  Dept. . of  the  famous  North- 
ampton Institute,  London),  with  the  assistance  of  ex- 
perts in  all  the  various  branches  of  the  science. 

Two  volumes  now  ready — One  more  in  preparation. 

Vol.  I.  HISTORY  AND  PRINCIPLES  OF 
ELECTRICAL  SCIENCE. 

Vol.  II.  TECHNOLOGY  OF  ELECRICITY. 

Bound  in  heavy,  durable  cloth,  large  octavo  size. 

$3.00  per  volume;  by  mail,  $3.27. 


instrument,  the  firm  manufactures  a large  line 
of  wireless  apparatus,  as  well  as  special 
instruments  to  order.  It  will  gladly  quote 
prices  on  any  special  apparatus  upon  the  re- 
ceipt of  specifications. 


A HANDY  TELEPHONE  ARM 

Anyone  having  occasion  to  extensively  use 
a desk  telephone  will  find  the  Equipoise  Tele- 
phone Arm  manufactured  by  the  Holtzer-Cabot 
Electric  Company,  Brookline,  Mass.,  unusually 
handy.  This  device  keeps  the  telephone  out 
of  the  way,  yet  holds  the  instrument  within 
easy  reach  at  any  time.  It  has  several  impor- 
tant points  that  recommend  its  use,  among 
wmch  are: 

No  papers  or  inkstands  disturbed  or  upset 
since  the  Equipoise  swings  over  them.  No 
tangled  wires  because  the  Equipoise  supports 
the  wires.  No  falling  and  damaging  of  in- 
struments since  the  Equipoise  holds  the  phone 
securely.  No  getting  up  or  sitting  down  in 
order  to  speak  in  the  telephone,  since  the  arm 
will  bring  the  instrument  to  any  desired  po- 
sition. No  holding  or  passing  of  the  receiver 
— the  auxiliary  receiver  holder  being  employed 
to  hold  the  receiver.  The  Equipoise  can  be 
attached  anywhere — on  either  side  of  a desk  or 
on  wall. 

There  are  over  100,000  of  these  telephone 
arms  in  service  to-day  and  they  are  proving 
popular  in  both  the  office  and  the  home.  For 
lull  particulars  address  the  manufacturers  as 
above  stated. 


Electrical  Distributing  Networks 
and  Transmission  Lines 


By  Alfred  Hay,  D.  Sc.,  M.I.E.E. 

A simple  and  concise  account  of  the  theoretical  and 
practical  aspects  of  a subject  of  great  importance  to 
every  electrical  engineer,  but  one  which  has  not,  per- 
haps, received  as  much  attention  as  it  deserves.  It 
is  hoped  that  the  theoretical  portions  of  the  book  are 
sufficiently  simple  to  appeal  to  the  numerous  classes 
of  men  whose  duty  it  is  to  maintain  conducting  net- 
works in  efficient  working  condition.  In  one  or  two 
instances  only,  and  those  mainly  relating  to  overhead 
systems,  has  tne  author  had  recourse  to  higher  mathe- 
matics. In  all  other  cases  he  has  aimed  at  the  great- 
est possible  simplicity  of  treatment. 

Strongly  bound  in  cloth,  over  100  illustrations. 

$3.60  net;  by  mail,  $8.66. 


Practical  Electricity 

By  W.  R.  Ayrton,  F.R.S.,  and 
T.  Mather,  F.R.S. 

NEW  EDITION.  A complete  course  for  first  year 
students  in  Electrical  Engineering,  based  on  the  prac- 
tical definitions  of  the  electrical  units.  A great  big, 
thoroughly  indexed  book  of  almost  560  pages,  with 
over  800  illustrations. 

Strongly  bound  in  cloth.  $8.00  net;  by  mail.  $3.19. 

Your  bookseller  will  order 
for  you  if  you  show  him  this 
ad;  or  mail  your  order 

I""  direct  to  us  and  it  will 

have  immediate  attention. 

FUNK  & WAGNALLS  COMPANY 
Elootrical  Book  Dept..  354-60  Fourth  Ave.,  Now  York 


When  writing,  please  mention  “M.  E.  and  M.” 


NAVY  EXPENSES  FOR  THE 
PAST  YEAR 

It  is  learned  that  the  seven  naval  pow- 
ers of  the  world  expended  $797,948,900 
last  year  in  the  construction  of  new  ves- 
sels. The  United  States  was  second  in 
the  list,  with  appropriations  aggregating 
$140,800,643.  Great  Britain  was  first, 
with  an  expenditure  of  $235,713489, 
while  Germany  spent  $111,270,025.  Ja- 
pan was  last,  with  an  expenditure  of  but 
$48,105,151. 

Great  Britain  has  held  her  place  as  the 
first  naval  power,  with  a total  tonnage  of 
2,591,291.  Germany  now  ranks  second, 
with  a total  tonnage  of  1,228,208,  while 
the  United  States  has  dropped  to  third 
place,  with  921,844  tons.  France  is 
fourth,  with  876,155,  and  Japan  fifth, 
with  702,099. 


Experiments  in  the  use  of  aspen  for 
shingles  show  that  the  shingles  do  not 
check  in  seasoning,  and  that  they  turn 
water  satisfactorily,  but  that  they  are  too 
easily  broken  in  handling. 
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All  for  One  Dollar 

The  Four  Best  Handbooks  on  Wireless 
and  a 224-page  Electrical  Dictionary 

The  information  contained  in  these  books  will  enable 
anyone  to  construct  the  most  approved  Wireless  Tele- 
graph and  Telephone  Apparatus  and  show  you  how  to 
operate  it  with  the  most  efficiency.  Look  over  the 
contents  below  and  send  us  a Dollar  Bill  today. 

THE  WIRELESS  TELEPHONE 

80  Pages  By  H.  GERNSBACH  57  Illustrations 

Written  for  the  student  and  experimenter  and  those  engaged  in 
research  work  in  Wireless  Telephony.  Describes  all  the  present 
systems  and  inventions,  also  contains  complete  directions  for 
constructing  a simple  Wireless  Telephone.  Price  25c. 

HOW  TO  MAKE  WIRELESS  INSTRUMENTS 

96  Pages  75  Illustrations 

A treatise  by  20  wireless  experts  for  the  experimenter  and  ama- 
teur, containing  complete  directions  for  making  a “Two  Mile 
Wireless  Set,”  also  numerous  approved  Wireless  Apparatus  for 
both  high  and  low  power  sets.  Price  25c. 

WIRELESS  HOOK-UPS 

96  Pages  By  G.  E.  RUDOLPH  160  Hook-Ups 

No  matter  wThat  instruments  you  have,  you  w’ill  find  a perfect  hook- 
up that  works  in  this  book.  Directions  are  also  given  wherever 
necessary.  It  will  enable  you  to  get  better  results  from  your  appar- 
atus and  to  cover  much  greater  ranges.  If  you  want  to  get  the 
most  efficiency  Jr om  your  station  you  need  this  book.  Price  25c. 

CONSTRUCTION  OF  INDUCTION  COILS 
AND  TRANSFORMERS 

96  Page.  By  H.  W.  SECOR  72  Illustration. 

Describes  fully  the  design  and  construction  of  various  sized 
Induction  Coils  and  Transformers.  Price  25c. 

HANDY  ELECTRICAL  DICTIONARY 

Contains  definitions  of  4800  words,  terms  and  phrases  used  in  the 
electrical  profession,  also  various  circuits  and  wiring  diagrams. 
Just  fits  the  vest  pocket,  where  it  is  always  ready  to  assist  you  in 
solving  any  perplexing  problem  that  may  come  up.  Price  50c. 

SPECIAL  OFFER:  $ 1 OO 

All  Five  Books  Prepaid  A — 


Modern  Publishing  Co., 


231  FULTON  STREET 
NEW  YORK  CITY 


When  writing,  plena*  mention  “Modern  Electrics  and  Mechanics.' 
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RiffFntartaillOi*  320  Jokes  and  Riddles, 

Dig  -nienamer  153  ,>arlorGame8  and 

Maj?ic,  IS  Tricks  with  Cards.  73  Toasts,  7 
Comic  Recitations,  3 Monolotfues,  22  Funny 
Readings.  Also  Checkers,  Chess,  Dominoes,  Fox 
and  Geese,  9 Men  Morris  All  lOc.  postpaid. 
).  C.  DORM,  709  So.  Dearborn  Street,  Dept. 37  Chicago,  III. 


VACUUM  PUMPS 


Tools,  Hose  and  Parts 


for  cleaners  at  wholesale.  Electric 
or  gasoline  power  For  stationary 
house  or  Hat  machine  or  wagon 
outfit  Our  pumps  rugged,  will 
staud  any  wear.  Assemble  vonr  own 
machine.  Saves  half  Dept.  K. 


VACUUM  SUPPLY  CO.,  Ann  Arbor,  Mich. 


THE  WHITE  FLYER 

You  build  it $1.00 

We  build  it $2.25 

Postpaid. 


MODEL 

AEROPLANES 

Our  new  Deperdusain  model 
is  a winner 

Write  for  free  handbook  of 
Models  and  Supplies 


Wading  River  Mfg.  Co.,  Wading  River.  N.  Y* 


DART  MONOPLANE 

Guaranteed  to  riae  and  fly  from 
ground.  Prepaid  $1  Vertical  Flyer 

MIT  MKl  W„  41  Fatal  St,  Haw  Tark 


- m "gpX 


B 


OYS!  Get  a Big 
BLERIOT  MONOPLANE 


THAT  WILL  FLY.  given  free  for 
wiling  12—  18K.  hoary  Gold  Pilled 
Soarf  Pina  at  25  cents  eaah 
Send  for  the  pins  to-day.  When 
•old  return  13.00  and  we  will  send  the  Monoplane.  LENOX 
NOVELTY  CO..  52  HarrUon  Ava.,  Jersey  City,  N.  J. 


When  writing,  please  Mention  “M.  L sad  1L" 


A NEW  TYPE  OF  TELEPHONE 
RECEIVER 

'Hie  recently  introduced  Grant  receiver 
for  wireless  telegraphy  is  attracting  con- 
siderable attention  because  of  its  many 
unique  features.  Instead  of  the  usual 
method  of  placing  the  receiver  parts  in 
metal  cases  and  mounting  them  on  a 
headband  so  that  they  can  fit  close  to 
the  ears,  the  Grant  receiver  has  the 
working  parts  mounted  in  a substantial 
case  placed  on  a table  and  connected 
to  the  operator’s  ears  by  means  of  a flexi- 
ble tubing.  Inasmuch  as  the  moving 
parts  are  not  limited  to  any  size  or 
weight,  as  in  the  case  of  the  usual  re- 
ceivers, it  is  possible  to  make  them  larger 
and  provide  suitable  means  of  adjust- 
ment. 

The  Grant  receiver  is  said  to  be  the 
only  instrument  on  the  market  to-day 
that  has  means  for  adjusting  the  mag- 
netic field  and  permit  the  operator  to  set 
his  instrument  to  any  point  desired  so  as 
to  pick  up  the  message  in  exactly  the 
same  tone  in  which  it  was  sent.  With 
the  Grant  receiver  it  is  possible  to  use  a 
head  receiving  set  of  very  light  weight — 
three  ounces — which  can  be  worn  for 
hours  without  the  slightest  fatigue.  This 
head  receiving  set  is  connected  to  the  re- 
ceiver by  an  insulated,  flexible  tubing, 
thus  preventing  any  shocks  from  being 
experienced  through  accidental  contact 
with  the  sending  set. 

The  magnets  of  this  receiver  are  un- 
usually large  and  made  from  the  best 
grade  of  magnetic  metal,  thoroughly  sea- 
soned so  as  to  insure  long  life.  The 
coils  are  wound  with  a special  drawn 
wire,  silk  covered,  and  are  treated  to  re- 
move all  air  and  moisture  from  them. 
This  is  a great  factor  for  permanent 
maximum  efficiency.  The  receiver  case 
is  made  from  a special  compound,  mould- 
ed in  one  piece  and  of  very  attractive 
appearance.  The  price  of  the  Grant  re- 
ceiver is  $9.00,  complete. 

Full  particulars  regarding  this  instru- 
ment may  be  obtained  by  addressing  the 
manufacturers,  The  Grant  Electric  Com- 
pany, 813  Prospect  avenue,  Cleveland, 
Ohio. 


German  pencil  manufacturers  are  look- 
ing to  California  incense  cedar  for  pen- 
cil wood.  The  establishment  of  a pencil 
factory  in  California  is  not  improbable. 


Digitized  by 


Google 


March,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


363 


BOOK  REVIEWS 

( Continued  from  page  350) 
layman  to  believe  that  such  a work  could  be 
possible.  But  to  one  who  has  had  the  oppor- 
tunity of  witnessing  simple  spiritualistic  phe- 
nomena that  were  positively  known  to  be 
devoid  of  any  trickery,  such  a work  seems 
possible— *nd  wonderful. 

“Scientific  Proofs  of  Another  Life”  com- 
prises a large  number  of  very  short  essays  on 
topics  of  everyday  life  by  well-known  persons 
wno  have  passed  out  of  this  existence.  The 
opening  chapter  is  in  the  form  of  a greeting 
and  appears  under  the  name  of  Frank  Leslie; 
following  are  other  essays  credited  to  Wil- 
liam Ellerjr  Charming,  David  Crockett,  Pontius 
Pilate,  Virginia  Dare,  Abraham  Lincoln, 
Moses,  Napoleon  III,  G.  Garibaldi,  Herbert 
Spencer,  U.  S.  Grant,  Charles  Darwin,  Soc- 
rates, George  Washington,  Sir  Isaac  Newton, 
Leon  Tolstoy,  Daniel  Webster,  Oliver  Wen- 
dell Holmes  and  many  others  perhaps  equally 
famous. 

Even  eliminating  the  fact  that  the  essays 
are  said  to  be  written  by  departed  persons, 
they  are  full  of  interest  in  themselves  and 
will  form  agreeable  reading  for  anyone,  in- 
asmuch as  all  the  topics  are  treated  in  a unique 
manner  that  is  certainly  out  of  the  ordinary. 
For  anyone  interested  in  spiritualism  the  work 
is  indeed  a commendable  one. 


• Scientific  Proofs  of  Another  Life,  compiled  by 
Rose  Levere,  LL.  B.  Published  by  The  Spiritual 
Science  Company,  808  West  187th  Street.  New  York. 
Contains  881  pages  and  is  profusely  illustrated. 
Cloth  bound.  Price,  $1.00. 


ELECTRICAL  CIRCUITS  AND  DI- 
AGRAMS 

In  this  age  of  higher  efficiency,  briefness  is 
a paramount  requisite  in  technical  literature. 
While  a work  must  teach  and  teach  tho- 
roughly, the  subject  must  be  presented  to 
the  reader  in  the  simplest  and  most  expedient 
manner.  In  view  of  this  fact,  the  work  en- 
titled “Electrical  Circuits  and  Diagrams,”* 
second  edition,  is  noteworthy  in  that  it  con- 
tains wiring  diagrams  for  electrical  instru- 
ments of  all  kinds  in  general  use,  rendered  in 
the  briefest  and  most  comprehensible  manner 
possible.  Aiqong  the  diagrams  are  those  for 
alarms  of  all  varieties,  annunciators,  automo- 
biles, bells,  generators  and  motors,  gas  light- 
ing, storage  batteries,  street  railways,  tele- 
phones, telegraphs,  wireless  telegraph  ap- 
paratus, wiring  and  testing.  A short  descrip- 
tion accompanies  each  diagram. 


• Electrical  Circuits  and  Diagrams,  by  Norman  H. 
Schneider.  Published  by  Spon  & Chamberlain,  128 
Liberty  Street,  New  York  City.  Contains  M pages 
and  220  diagrams.  Paper  covered.  Price.  $0.25. 


EFFECTIVE  METHODS  IN  ME- 
CHANICAL DRAWING 

As  its  title  specifies,  “Effective  Methods  in 
Mechanical  Drawing"*  is  devoted  to  the 
geometry  of  drafting  as  well  as  simple  kinks 
and  short  cuts  that  may  be  employed  to  facili- 


In  the  New  Profession 

Thousands  of  men  are  needed.  The  new  pro- 
fession that  is  paying  big  money  wants  you  and  needs 
you.  Here  is  your  opportunity  to  get  into  it  now.  You 
don’t  need  to  leave  your  present  employment.  Just  a 
few  hours  a day  in  your  own  home  and  soon  you  get 
your  diploma  and  are  a full-fledged  Meter  Engineer. 

Be  a Meter  Engineer 

The  profession  of  Meter  Engineering  is  now  in  its 
infancy.  It  is  calling  for  men.  The  Central  Electric 
Stations  must  have  MetcrEnginecrs,  because  without  them 
they  cannot  operate.  Thousands  of  positions  now  open. 
Wonderful  opportunities.  You  can  get  into  the  pro- 
fession. It  is  calling  you. 


Special 

For  a limited  time 


wcaremakin«  a spe- 
cial reduced  price 
offer  in  order  to  in- 
duce men  to  start 
the  study  of  Meter 
Engineering  right 
away.  Write  for  full 
particulars  at  once. 


A $3000  Job  for  YOU 

Meter  Engineering  is  one  of  the 
best  paying  professions  in  the  elec- 
trical industry.  We  can  show  you 
hundreds  of  men  who  are  making 
better  than  $3,000a  year.  How  would 
you  like  to  have  a $3,000  job?  Just 
put  your  name  and  address  on  the 
free  coupon  and  get  full  particulars  absolutely  free.  Send 
it  now— today. 

Send  the  Coupon  and  Get  40-Page  1 
Book  FREE 

address  on  the  ♦ T7n  ¥7  C1 
coupon  and  mail  it  to  us  at  once.  Wo  f lx  r.  r. 

will  send  you  absolutely  free  and  post- > 

paid,  40-page  book  on  Meter  Engineer-  ^ Knnlr  Pnimnn 
mg.  It  teds  you  all  about  the  New  4?  DOOK  LOUpOn 
Profession  and  about  our  school.  It  ^ Co  W,™. 
tells  you  how  you  can  learn  to  be-  / wrespOMeoce 

come  a Meter  Engineer  in  your  own  % School  Dept.  1493 

home  during  your  spare  time.  A b- P p.  ay » » 

solutely  no  obligations  of  any  + TOn  nayne,  IDO. 

kind  in  getting  the  book.  Just^  _ 

yournameandaddressisenough.  f Gentlemen:  Please  send  abso- 

But  write  today- now-imme-  * lutely  free  and  prepaid  your  book 
diately  while  we  can  still^  on  Meter  Engineering.  Also  send 


me  full  particlars  of  tfie  great  spe- 
cial offer  that  is  now  being  made  to 
induce  men  to  study  Meter  Engineer- 
ing. I assume  no  obligations  of  any  sort. 


/ 


make  this  great  special.off er  * .. 

£ _ cuu  offer  that  is  now  being  made  to 

Fort  Wayne 
Correspondence 

School  / Name.. 


Dept.  1493 

Fort  Wayne, 
Indiana  * 


/ 

■*  Address.. 


When  writing,  please  mention  *'M.  E.  and  M.” 


Digitized  by 


Google 


3®4 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  3. 


4 

Low  Voltage 
Transformers 

Highest  efficiency 
and  durability 

For  opnrinf  eUc tried  tad  mochoni- 
cd  toys 

Work  aucceaduDy  00  110  to  125 
▼oka. 

i i Spedd  Boll  Typea  (or  riapng  door  holla,  annunciator*,  indi- 
cator*, etc.  Better  than  botteriea  at  lower  operetinf  ezpenae. 
Write  today  for  free  deeeriptioe 
circular . Dealer 9 wanted. 

O.  J.  GOCTTMANN,  Manutortur" 

525  Cm2  Ohio  St,  N.  S-,  Ftltiburi,  Pa- 


TRANSFORMERS 

FOR  BELLS  AND  TOYS 

Lotcoot  Price*  Higheot  Efficiency 

Moat  libera  .'discounts  to  dealers.  Write  for  circular, 
BRAD-DAR  ELECTRIC  CO. 

408  Boaetft  Art.  Indlanapoiia,  Ind. 


2 MODEL  ENGINEER 


AND  ELECTRICIAN 


Bdlted  by  Perciral  Marshall,  A.  I.  Mach.  B. 

Published  weekly  at  London,  Bag. 

The  paper  which  tells  yon  how  to  make 
model  locomotives,  steam  and  gas  engines, 
aeroplanes,  motor  cycles,  boats,  dynamos, 
motors,  colls,  batteries,  wireless  apparatus, 
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workshop.  It  Is  written  by  experts,  and  Is 
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sional mechanics  and  electricians  all  over 
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tate  drawings.  The  work  represents  the  ex- 
perience of  the  author  covering  a period  of 
over  ten  years  and  the  solutions  given  are 
those  that  have  been  arrived  at  after  giving 
each  problem  many  hours  of  diligent  study. 
The  unique  feature  of  the  book  is  that  the  ex- 
planations are  given  by  drawings,  accom- 
panied by  the  briefest  possible  description  con- 
sistent with  clearness.  This  work*  is  essen- 
tially a reprint  of  selected  sections  of  “The 
Drafting  Room  Series,”  which  was  reviewed 
in  the  February  issue  of  Modern  Electrics 
and  Mechanics. 


* Effective  Method*  in  Mechanical  Drawing,  by 
Frederick  H.  Evans,  M.  E.  Published  by  The 
Manual  Arts  Press,  Peoria,  111.  Contains  44  pages 
and  22  illustrations.  Cloth  bound.  Price.  $0.5u. 


ELECTRIC  LIGHT  AND  POWER 
WIRING 

Under  the  title  of  “Standard  Wiring  for 
Electric  Light  and  Power,”*  a work  has  been 
prepared  setting  forth  the  requirements  of 
various  forms  of  wiring  as  approved  by  the 
Fire  Underwriters.  The  book  covers  wiring 
in  all  its  branches,  such  as  for  motors  and 
generators,  and  inside  and  outside  work.  A 
list  of  approved  wiring  supplies  is  also  in- 
cluded as  well  as  numerous  tables  and  for- 
mulae. A section  is  devoted  to  treatment  for 
electrical  injuries. 

“Standard  Wiring  for  Electric  Light  and 
Power”  has  been  written  with  a view  to  stand- 
ardizing electrical  work  so  that  it  will  meet 
with  the  regulations  of  the  National  Electrical 
Code.  It  should  be  in  the  possession  of  all 
who  are  engaged  in  electrical  construction 
work. 

• Standard  Wiring  for  Electric  Light  and  Power, 
by  H.  C.  Cushing,  Jr.  Published  by  H.  C.  Cushing, 
Jr.,  Pulitzer  Blag.,  New  York  City.  Leather  cov- 
ered. Price,  $1.00. 


LIST  OF  RADIO  STATIONS 

The  Department  of  Commerce  has  recently 
issued  “Supplement  No.  1”  to  the  list  of  Radio 
Stations  of  the  United  States,  Edition  of  July 
1 st,  1913,  covering  all  additions  and  alterations 
up  to  October  1st,  1913.  The  new  supplement 
contains  27  pages  and  may  be  secured  by  ad- 
dressing Superintendent  of  Documents.  Gov- 
ernment Printing  Office,  Washington,  D C.,  at 
ten  cents  per  copy. 


HOW  TO  MAKE  AND  USE  A 
WIRELESS  STATION 

An  instructive  little  book  describing  the 
building  and  operation  of  a wireless  station 
has  recently  been  published  under  the  name  of 
“How  to  Make  and  Use  a Wireless  Station.”* 
This  work  describes  the  principles  involved  in 
wireless  transmission  and  reception,  the  con- 
struction of  the  aerial,  the  securing  of  a good 
ground,  arrangement  of  the  transmitting  and 
receiving  set,  as  well  as  a short  summary  of 
the  wireless  law. 

Of  course,  in  this  work  the  subject  is  some- 
what hastily  covered.  But,  for  anyone  desir- 
ous of  securing  a general  knowledge  of  wire- 
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less  telegraphy,  the  book  will  be  found  quite 
valuable.  It  is  intended  to  interest  the  reader 
in  reading  a more  advanced  work,  entitled 
“Experimental  Wireless  Stations,”  by  the  same 
author. 


* How  to  Moke  and  Use  a Wireless  Station,  by 
Philip  E.  Edelman.  Published  by  Philip  E.  Edel- 
man,  S488  Lyndale  So.,  Minneapolis,  Minn.  Con- 
tains 8 pages  and  is  profusely  illustrated.  Paper 
covered.  Price,  $0.10. 


ELECTRICAL  SAFETY  DEVICES 

A most  interesting  work  has  been  published 
under  the  name  of  “Fuses,  Circuit  Breakers 
and  Other  Electrical  Safety  Devices,”*  which, 
as  indicated  by  its  title,  discusses  the  various 
forms  of  electrical  protective  devices  in  gen- 
eral use  to-day.  Among  the  topics  covered  by 
the  book  are  fuses,  circuit  breakers,  lightning 
arresters,  regulators,  etc. 

The  work  will  prove  of  interest  to  anyone 
specializing  in  central  station  work,  but  it 
will  also  be  useful  to  the  practical  electrician 
who  desires  to  secure  detailed  information  re- 
garding protective  devices. 

# Fuses,  Circuit  Breakers  and  other  Electrical 
Safety  Devices,  by  James  C.  Peebles.  Published  by 
The  Joseph  G.  Branch  Publishing  Co.,  Chicago,  Ilf. 
Contains  65  pages  snd  19  illustrations.  Paper  cov- 
ered. Price,  $0.60. 


MODERN  INDUSTRIAL  AND  MILI- 
TARY EXPLOSIVES 

( Continued  from  page  293) 

intended.  As  first  devised  in  1891,  this 


explosive  consisted  of: 

Nitroglycerine  58  parts 

Guncotton  37  parts 

Mineral  jelly  (vaseline) 5 parts 


This  powder  gave  to  projectiles,  at 
half  the  weight,  the  same  velocity  as 
Poudre  B,  but  the  erosion  of  the  gun  was 
very  great,  and  in  1898  a modification 
was  made  in  the  composition  of  cordite, 
and  at  the  present  time  its  composition 


is : 

N itro-glycerine  30  parts 

Guncotton  65  parts 

Mineral  jelly 5 parts 


The . advantages  of  this  last  named 
explosive,  known  as  Cordite  M.  D.,  are : 
slightly  reduced  rate  of  burning,  higher 
velocities,  more  regular  pressure  in  the 
gun  and  lower  temperature,  consequently 
less  erosion. 

Cordite  is  a waterproof  substance  and 
shows  considerable  elasticity.  Its  density 
is  about  1.56.  Ignited  in  the  air,  it 
burns  with  a yellowish  flame. 

The  smokeless  powders  at  present 
known  can  be  divided  into  three  classes : 

1.  Powders  in  which  guncotton, 
either  the  so-called  insoluble  or  the 
soluble  variety,  alone  is  used,  which,  by 
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aid  of  a solvent,  has  been  converted 
into  a homy  substance  and  then  is 
formed  into  flakes  or  cords. 

2.  Powders  in  which  a mixture  of 
nitro-glycerine  and  either  di-  or  tri- 
nitro-cellulose  is  transformed  into  a 
similar  horn-like  substance,  either  with 
or  without  the  aid  of  a solvent. 

3.  Powders  which  contain  nitro 
derivatives  of  the  aromatic  hydro-car- 
bons, either  by  themselves  or  in  connec- 
tion with  nitro-cellulose. 

Smokeless  powder  as  used  in  the 
United  States  Navy  is  essentially  a 
nitro-cellulose  powder,  consisting  of  a 
mixture  of  insoluble  and  soluble  nitro- 
cellulose, to  which  is  added  the  nitrate 
of  barium  and  potassium  and  a very 
small  percentage  of  calcium  carbonate. 

The  proportion  of  these  ingredients 
in  case  of  the  six-inch  rapid  firing  gun 
is  as  follows : 

Mixed  nitro-cellulose  (insoluble 


and  soluble) 80  parts 

Barium  nitrate 15  parts 

Potassium  nitrate 4 parts 

Calcium  carbonate 'I  part 


The  mean  nitration  strength  of  the 
mixture  must  show  12.75  per  cent,  of 
nitrogen.  The  solvent  used  in  making 
the  powder  consists  of  a mixture  of 
Ethylic  ether  (specific  gravity 


0.720)  2 parts 

Ethylic  alcohol  (95  per  cent, 
absolute  by  volume) 1 part 


This  powder  produces  a little  smoke 
and  some  bore  deposit. 

The  United  States,  France  and 
Russia  use  exclusively  nitro-cellulose 
powders;  while  England,  Italy,  Sweden 
and  Japan  use  powders  consisting  of  a 
mixture  of  nitro-glycerin  and  nitro- 
cellulose. Germany,  the  only  country 
which  has  studied  these  two  powders 
systematically,  uses  the  first  mentioned  in 
their  small  calibre  guns,  the  last  named 
in  their  large  calibre  guns. 

In  the  case  of  the  old  gunpowder,  the 
most  dangerous  manufacturing  opera- 
tion was  incorporation.  With  the  mod- 
ern colloid  propellants,  the  most  dan- 
gerous operations  are  the  chemical  pro- 
cesses in  the  preparation  of  nitro- 
glycerin, the  drying  of  guncotton,  etc. 
After  the  gelatinized  solvent  has  been 
added,  all  the  mechanical  operations  can 
be  conducted  practically  with  perfect 
safety. 

However,  black  powder,  a mineral 


mixture,  may  be  kept  for  centuries  with- 
out any  appreciable  change  in  its  chemi- 
cal composition.  But  smokeless  powders 
in  time  will  decompose  and  if  enough 
heat  is  accumulated  by  this  decomposi- 
tion, a spontaneous  combustion  with  all 
its  dangers  may  result.  There  are  three 
factors  which  hasten  this  decomposition : 
Variations  in  the  temperature,  humidity 
and.  the  presence  of  an  excess  of  the  sol- 
vent. To  retard  the  decomposition, 
stabilisators,  which  absorb  the  vapors 
produced  by  the  acids,  are  used.  The 
one  in  general  use  is  the  German 
stabilisator,  the  “diphenylamine.” 

To  conclude,  let  us  cite  once  more  the 
different  explosives  actually  employed  at 
the  present  time. 

1.  Mixtures,  the  ingredients  of  which 
may  be  non-explosives,  (gunpowder  and 
some  chlorate  compositions). 

2.  Compounds,  used  singly,  as  gun- 
cotton or  nitro-glycerin  (in  the  form 
of  dynamite). 

3.  Picric  acid  (lyddite  or  melinite). 

4.  Mercury  fulminate  and  other  ful- 
minates. 

5.  Combinations  of  some  explosive 
compounds  (cordite  and  the  smokeless 
propellants  in  general  use  for  military 
purposes). 

6.  Blasting  and  detonating  or  ignit- 
ing compositions. 

METHODS  OF  BLASTING. 

Since  the  advent  of  black  powder,  the 
most  common  method  of  setting  off  a 
charge  of  this  explosive  was  by  the  use 
of  a fuze  that  was  ignited  and  burned 
slowly  so  as  to  enable  the  workmen  to 
retire  to  a safe  distance  before  the  ex- 
plosion took  place.  Fuzes  of  this  kind 
are  still  used  for  many  purposes  but  elec- 
trical blasting  is  now  recognized  as  the 
safest  method. 

In  blasting  a charge  of  black  powder 
by  means  of  a fuze  it  is  only  necessary  to 
insert  one  end  of  the  fuze  into  the  charge 
and  ignite  the  other  end.  However,  with 
explosives  that  require  detonation,  it  is 
necessary  to  fasten  a blasting  cap  at  one 
end  of  the  fuze  and  insert  it  in  the 
charge.  In  the  latter  case,  when  the 
spark  of  the  fuze  reaches  the  blasting 
cap,  an  explosion  takes  place  which  im- 
parts the  necessary  shock  or  detonation 
to  the  charge  which  then  deflagrates  vio- 
lently. Fuzes  are  obtained  in  many  di- 
versified brands  for  employment  in  dif- 
ferent kinds  of  blasting.  Fuzes  may  be 
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weights;  pressure;  volume  and  temperature  of  gases;  weights 
and  measures;  specific  gravity;  hydrochloric-acid,  nitric-acid, 
and  sulphuric-acid  solutions;  solubilities  of  chemical  com- 
pounds; heat  measurement;  qualitative  analysis;  special  tests 
of  adds;  general  table  for  analysis;  classification  of  rare 
metals;  the  spectroscope;  nitrogen;  blowpiping;  determina- 
tion of  gold  and  silver  ores;  methods  of  assaying- composition 
of  alloys;  tables;  antidotes  of  poisons,  etc.  Contains  332 
pages  and  1 1 illustrations. 

Other  Handbooks  Now  Ready 

Automobile  Plumbers  and  Fitters’ 


Automobile 
Air  Brake 
Civil  Engineer’s 
Steam  Engineer’s 
Telegraph  and 

Telephone  Engineers’ 
Mariners’ 

Coal  Miner’s 
Concrete  Engineer’s 
Building  Trades 


Poultry  man’s 
Farmers 

Textile  Worker’s 
Business  Man’s 
Bookkeeper's 

Stenographers  and  Corres. 
Salesman  s 
Advertiser's 
Window  Trimmer’s 


International  Textbook  Co. 

Box  992  , Scranton,  Pa. 


pP  I I THEN  the  boss  asks  a puzzling  ques- 
Y y tion — when  an  unusual  piece  of 
^ work  comes  along — THEN  it  pays 

to  be  able  to  put  your  finger  on  the  exact 
I rule,  formula,  or  bit  of  information  that 
\ holds  the  key  to  the  situation.  For  it’s 
# at  these  critical  moments  that  the  boss 
r finds  out  who  is  “onto  his  job” — who  is 
in  line  for  promotion. 

No  books  in  existence  contain  as  much 
information  in  so  small  space  as  these 
I.C.S.  Handbooks.  One  book  is  devoted 
to  each  trade  or  profession.  They  contain 
all  the  rules,  formulas,  and  other  data  that 
you’ve  got  to  have  right  off  the  bat.  They 
are  thoroughly  indexed — any  desired  infor- 
mation can  be  located  instantly.  They  have 
been  compiled  from  the  “Easy  to  Learn, 
Remember,  and  Apply  Home-Study  Courses” 
of  the  International  Correspondence  Schools. 
Every  fact  and  formula  is  clearly  stated. 
They  are  indispensable  helps  to  quicker  a 
and  better  work.  Bound  in  silk  cloth 
they  retail  regularly  for  $1.25  each.  x 

Special  Offer  x ■’  .. 

X.1 

For  a limited  time  we  will  sell  m ■ 

these  regular  $1.25  Handbooks,  •*  Xjr 

durably  bound  in  silk  cloth  ■"  ifr  (J? 

in  a convenient  pocket  size,  V 

at  a price  for  each  Hand-  / 

book  of  only — <vp 


50c 


*■  A°  4* 


Hand- 

books 


of  Practical 
Information 
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obtained  for  either  dry  or  wet  work  and 
from  fast  to  slow  in  action. 

The  many  disadvantages  of  firing 
blasts  by  means  of  fuzes  have  caused  the 
introduction  of  electric  blasting  in  which 
an  electric  current  fires  the  charge.  For 
firing  black  powder,  or  a similar  explo- 
sive that  requires  heat  to  bring  about  the 
explosion,  an  electrical  device  known  as 
the  “electric  squib’’  is  employed.  The 
electric  squib  consists  of  a heavy  paper 
cap  containing  a charge  of  powder.  When 
the  electric  current  passes  through  the 
fine  wire  contained  in  the  electric  squib, 
a flame  spouts  out  from  one  end,  causing 
the  main  charge  of  powder  to  be  ignited. 
For  blasting  by  means  of  the  high  ex- 
plosives such  as  dynamite,  blasting  gela- 
tin and  others  requiring  detonation,  an 
electric  fuze  similar  to  that  shown  in  one 
of  the  accompanying  illustrations  is  em- 
ployed. It  consists  of  a shell  of  copper, 
A ; a chamber  containing  the  explosive 
charge,  B ; the  insulated  copper  wires  en- 
tering the  cap,  C ; the  bare  ends  of  the 
copper  wires,  D,  that  project  into  the 
charge;  the  small  platinum  wire,  E,  or 
“bridge,”  soldered  to  and  connecting  the 
two  ends  of  the  copper  wires,  which  is 
heated  by  the  electric  current;  the  com- 
position plug  holding  the  fuze  wires  firm- 
ly in  place,  F ; and  the  filling  material,  G. 
When  the  electric  current  passes  through 
such  a fuze,  the  platinum  wire  becomes 
heated  and  ignites  the  charge  which  in 
turn  explodes  violently  and  imparts  the 
necessary  detonation  to  cause  the  explo- 
sion of  the  dynamite  or  other  explosive. 

The  foregoing  mentioned  electric  fuzes 
may  be  operated  from  any  source  of  elec- 
tric current,  but  the  most  popular  method 
now  in  use  is  the  employment  of  a small 
portable  generator  that  can  be  operated 
by  either  pushing,  pulling  or  turning  a 
crank.  This  generator  will  furnish  cur- 
rent to  several  electric  fuzes  at  the  same 
time  so  as  to  cause  the  simultaneous 
blasting  of  many  bore  holes  at  a time. 

Aside  from  the  electric  fuzes  previous- 
ly mentioned  which  cause  the  explosion 
of  the  charge  the  moment  the  electric 
current  is  sent  through  them,  there  are 
other  electric  fuzes  that  will  not  explode 
the  charge  immediately.  These  are 
known  as  “delay  electric  fuzes.” 

Electro  magnets  are  being  installed 
by  treasure  hunting  ships  for  the  re- 
covery of  submerged  hulls  and  their 

When  writing,  pfcwe  mention  "II.  E.  »d  M,”  Contents. 


IMPROVED  DETECTOR 

Elllisa  IT  CMHRCMl  WWttESS  IPEIATIU  . 


We  make  wire- 
less apparatus  to 
order. 

Estimates  cheer- 
felly  furnished. 

Tell  os  yoor 
requirements.  / 


Triple  Adjustment. 
Mechanically 
Electrically  Perfect. 
A ipreat  favorite 
a m o n K operators 
everywhere. 


POSTPAID 

This  detector  has  a genuine  hard  rubber  base-— 
not  composition.  All  the  parts  are  of  brass,  at- 
tractively and  durably  nickel-plated.  Tension  at 
the  point  of  contact  can  be  instantly  varied  by  a 
simple  turn  of  knurled  rubber  knob.  Post  is 
pivoted  and  cup  is  rotatable  so  as  to  enable  every 
portion  of  crystal  to  be  reached.  Postpaid,  $2.00. 

A.  H.  Grebe  & Company 

10  VAN  WYCK  AVE. 
RICHMOND  HILL,  N.  Y. 


THE  COSMOPHONE 


Comprising  Double 
Slide  Close  Coupling 
Tuning  Coil  — - 800 
meters  wave  length 
may  be  easily  tuned 
in  connection  with 
an  average  size  aerial 
— Crystal  Detector 

with  adjustable  ball 
join,  enabling  to  con- 
tact with  every  spot 
of  the  mineral.  Fixed 
Condenser  of  high 
di-electric  strength, 
and  Terminals  for 
Aerial  and  Ground 
and  also  for  the  Re- 
ceiver. 

Complete  Instrument 
on  finished  > cherrv 
wall  board,  with  One 
set  of  double  head- 
band  2000  Ohm  Re- 
ceivers, regfalar 
price  $11.50.  thin 
month  $0.50. 
Same  with  one 
1000  Ohm  Receivers, 
including  cord,  remr- 
ular  price  $T.50 
thin  month  $6.85. 
All  Literature  free 
with  order,  otherwise 
5 centw  requested 
and  credited  on  first 
order. 

COSMOS  ELEC.  CO, 

136  M libirty  St, 
Niw  Yirk 
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ELECTRICAL  EQUIPMENT  OF 
THE  PANAMA  CANAL 

( Continued  from  page  348) 

the  lamps  that  illuminate  the  scales  of 
indicators.  The  receivers,  transmitters 
and  lamps  are  operated  at  no  volts, 
while  the  control  circuits  are  220  volts, 
both  using  25-cycle  alternating  currents. 

MECHANICAL  INTERLOCKING  SYSTEM 

In  order  to  make  it  necessary  for  the 
operator  to  maneuver  the  control  switch 
handles  always  in  a certain  order,  corre- 
sponding to  a predetermined  sequence  of 
operation  of  the  lock  machinery,  and  to 
prevent  the  operator  in  control  of  one 
channel  from  interfering  with  the  ma- 
chinery under  the  jurisdiction  of  the  op- 
erator controlling  the  other  channel, 
these  control  switches  are  provided  with 
interlocks.  The  interlocks  are  in  two 
vertical  racks  under  each  edge  of  the 
board  and  some  distance  below,  so  that 
they  may  be  inspected  and  oiled  from 
a floor  which  is  about  seven  feet  below 
the  floor  on  which  the  switchboard  oper- 
ator stands.  The  latter  floor  does  not 
extend  across  under  the  board,  this  space 
being  open  so  that  all  parts  on  the  under- 
side of  the  board  are  accessible  from  the 
floor  below. 

Vertical  shafts  operated  by  connecting 
rods  from  the  control  switch  shafts  ex- 
tend downward  past  the  electrical  parts 
for  the  operation  of  the  interlocks. 

SPECIAL  CLIMATIC  REQUIREMENTS 

To  withstand  the  humid  atmosphere 
of  the  isthmus,  every  insulated  part,  such 
as  solenoid,  relay,  circuit  breaker,  and 
other  coils,  was  impregnated  with  non- 
hygroscopic  compounds.  All  small  parts 
were  made  either  of  brass,  copper,  Monel 
metal,  bronze,  or  of  sherardized  iron  or 
steel.  Mica  and  treated  asbestos  lum- 
ber were  used  largely  in  place  of  fibre  or 
wood. 


There  is  promise  of  a large  turpentine 
industry  in  the  west  and  southwest,  the 
raw  product  being  supplied  by  the  resin- 
ous gum  of  western  yellow  pine. 


When  a man  celebrates  his  birthday 
he  takes  a day  off.  When  a woman  ex- 
periences a similar  happening  she  takes 
a year  off — from  her  age. 


Let  this  Coupon 

viS9  HEALTH! 


Tear  it  out — mail  it  to  us — so  we 
can  give  you  our  latest  book, 
telling  in  detail  of  the  curative 
powers  of  this  modem, 
scientific  health 
restorer. 


Our 

Guarantee 

Oxydonor,  with  full 
directions ,fu/ill  be 

Sent  on  90  Day 
Trial 

If  not  entirely  satisfied 
with  results  at  end  of 
that  time,  the  purchase 
price  will  be  refunded. 


What  Oxydonor  has 
done  for  thousands 
It  should  do  for 
You.  Take  your 
first  step  towards 
Health  t o - d a y I 
Beware  of  fraudu- 
lent Imitations.  All 
genuine  Instruments 
are  stamped  with 
the  name  of  the 
In ren tor  and  Dis- 
co v e r e r — Dr.  H. 
Sanehe.  Look  for^ 
this  name. 


We  care  not 
what  your  particular 
disease  is  called!  Pro. 
riding  no  vital  organ 
has  been  Impaired, 
Oxydonor  Is  the  way  to 
perfect  health.  For  all 
forms  of  disease  are 
due  to  physical  weak- 
ness-lack of  vitality; 
and  Oxydonor  revital- 
izes the  entire  system, 
by  satisfying  the  body's 
natural — but  stinted — 
demand  for  Oxygen. 


I92pd^ 
book^ 


DR.  H.  S ANCHE  & CO.,  Inc. 

Dept.  23,  489  Fifth  Ave.,  New  York  City 
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Wireless  Telegraph  Contest 

The  Wireless  Station  and  Laboratory  contest  is  a regular  monthly  feature. 
The  best  photograph  submitted  each  month  is  awarded  a first  prize  of  Three 
Dollars;  second  best,  Two  Dollars;  third  best.  One  Dollar. 

The  description  of  a station  should  not  exceed  250  words.  Write  on  one 
side  of  the  paper  only,  using  as  many  separate  sheets  as  are  necessary.  De- 
scriptions should  be  written  in  ink — not  pencil.  Typewritten  descriptions  using 
double  spacing  are  preferable  to  any.  It  is  advisable  to  send  two  prints  of  the 
photograph  whenever  possible— one  toned  dark  and  the  other  light — in  order  to 
permit  of  choosing  the  one  best  adapted  for  reproduction.  Prints  should  be 
sharp  and  distinct. 

This  competition  is  open  to  all,  irrespective  of  whether  they  are  subscribers 
or  not. 


Lilli,  HilM.1,,1  ii  l„l.;ililtMlil 


FIRST  PRIZE 

Herewith  is  a time  exposure  of  my 
wireless  station,  which  is  the  outcome 
of  several  years'  work  along  this  line. 
My  aerial  is  composed  of  four  strands 


WIRELESS  STATION  OF  H.  B.  ELVERSON 

of  aluminum  wire,  each  a hundred  feet 
long,  and  about  fifty  feet  from  the 
ground 

The  transmitting  set  consists  of  a 1- 
inch  spark  coil,  zinc  gap,  and  a glass 
plate  condenser.  Power  is  furnished  by 
either  dry  cells  or  a dynamo. 

The  receiving  set  comprises  a loose 
coupler,  silicon,  and  perikon  detectors, 
fixed  and  variable  condensers,  H.  C. 
2,oocKohm  receivers,  and  the  usual  buz- 


zer test.  A “United"  type  change-over 
switch  is  employed. 

The  instruments  are  all  of  my  own 
construction  with  the  exception  of  the 
receivers,  spark  coil,  and  dynamo. 

In  addition  to  the  wireless  set,  I have 
other  pieces  of  experimental  electrical 
apparatus,  including  a small  spark  coil, 
Geissler  tubes,  two  electric  engines,  five 
small  piotors,  ammeter,  magneto,  bells, 
lamps,  buzzers,  a miniature  telephone  to 
a neighbor’s,  and  a line  telegraph  which 
is  part  of  a system  that  connects  with 
six  other  amateurs  within  a radius  of 
two  blocks. — Harold  B.  Elverson,  Cam- 
den, N.  J. 

SECOND  PRIZE 

I am  presenting  herewith  a photo- 
graph of  my  wireless  station  which  I 
wish  to  enter  in  the  Wireless  Contest. 

My  station  is  situated  at  the  foot  of  a 
large  hill,  but  nevertheless  I have  had 
very  good  results,  having  heard  NAR, 
and  other  stations  nearly  as  far. 

My  aerial  is  about  100  feet  long  and 
60  feet  high,  and  is  stretched  between 
six-foot  bamboo  spreaders.  I am  using 
aluminum  wire  for  my  aerial  at  present, 
but  hope  to  have  a stranded  phosphor 
bronze  wire  aerial  before  long. 

My  receiving  set  consists  of  the  fol-  1 
lowing:  Loose-coupler,  “Blitzen”  varia- 

ble condenser,  galena  and  universal  de-  | 
tector,  and  a pair  of  Brandes’  Superior 
phones.  I find  galena  very  sensitive,  but 
very  difficult  to  keep  in  adjustment. 

My  sending  apparatus  consists  of : 

A 5-kw.  closed-core  transformer,  an  os-  , 
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MURDOCK  APPARATUS 

CONSISTENTLY  AND  PERMANENTLY  GOOD 

In  the  laboratory  of  the  up-to-date  school  or  college,  or  in  the  station  of 
the  wise  amateur,  the  MURDOCK  i KW  Set  is  the  IDEAL  transmitting 
unit.  Its  splendid  appearance,  its  excellent  materials,  its  faultless  operation, 
all  guarantee  positive  satisfaction. 

Imagine  this  set  “hooked  up”  in  YOUR  station.  You  throw  your  aerial 
switch  into  sending  position.  The  gap  motor  starts  its  steady  whirl.  You 
press  the  key.  Listen  to  the  crisp,  clear-cut  spark.  Note  the  high  radiation 
on  your  meter.  Realize  that  your  signals  are  singing  out  into  space  with 
unmistakable  clearness  and  vigor.  And,  finally,  understand  that  your  wave 
complies  with  every  requirement  of  the  Radio  Law.  It’s  GOOD  to  think 
about:  it’s  BETTER  to  do. 

You  need  this  MURDOCK  set,  if  you  really  want  the  best.  The  price  is 
$100,  complete. 


SEPARATE  INSTRUMENTS  EXCLUSIVELY  OURS 

An  amateur  station  without  some  MUR-  Condenser  No.  483,  the  strongest  and 
DOCK  APPARATUS  as  an  important  most  efficient  transmitting  condenser  made 

factor  in  its  success  is  an  incomplete  sta-  for  amateurs : Series  Condenser  No.  487, 

tion.  Out  of  the  MURDOCK  line,  you  for  reducing  open  circuit  wave  length: 

may  choose  the  instrument  to  replace  that  Variable  Condenser  No.  365,  the  biggest 

inefficient  part  of  your  set,— or  you  may  capacity  in  the  smallest  space:  Silicon  De- 
add the  one  that  you  have  been  waiting  to  tector  No.  322,  the  best  all  'round  detector 

get.  Your  station  needs  some  MUR-  in  use:  and  above  all,  the  reliable  MUR- 

DOCK APPARATUS.  Get  it  NOW.  DOCK  'phones. 

Every  amateur  interested  in  serviceable,  efficient,  and  reliable  apparatus  ought 
to  have  a copy  of  our  Catalog  No.  12,  for  his  better  knowledge  of  the  GOOD 
apparatus  which  is  obtainable  at  FAIR  prices.  Get  YOUR  request  for  a copy  off 
TODAY. 

WM.  J.  MURDOCK  CO. 

40  Carter  St, 

CHELSEA,  . . . MASS. 

680  Howard  St.,  San  Francisco 

Murdock  Apparatus  is  sold  by  J.  J.  Duck  Co. 

432-434  St.  Clair  St.,  Toledo,  Ohio. 
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WIRELESS 

RAILROAD  • COMMERCIAL 

TELEGRAPHY 

An  Institution  with  15  years  of  success.  A to mp let* 
course  at  a low  rate  of  tuition.  Our  new  $4,000  Wirt- 
less  Station  complete. 

ALL  GRADUATES  PLACED  IN  POSITIONS. 


CLASSES  FORM  MONTHLY 
Open  all  Summer.  Write  for  Catalogue 


••You  Know  Vs— Let  Vs  Know  You 99 


Correspondent  Course 

BOSTON  SCHOOL  OF  TELEGRAPHY 

18  Boylaton  Street  Boston,  Mass. 


The  Omnigraph  Automatic  Transmitter  combined 
with  standard  key  and  sounder.  Sends  your  tele- 
graph messages  at  any  speed  just  as  an  expert  oper- 
ator would.  Five  styles  $8  up . Circular  free. 

Owgnpt  iff.  C*.,  39  >4  CSHuA  SL,  Hew  Ytrk 
: J 


TELEGRAPHY  TAUGHT 


IN  TUB  SHORTEST 

POSSIBLB  TIMB 


LEARN  TELEGRAPHY  FREE 

Ws  teach  you  by  mall.  Wireless.  Conuaerdal  and  Railroad 
Talegraphy.  Our  course  ooets  you  nothin#. 

Writs  to-day  for  fres  booklet  containing  full  details. 


BROOKLYN  TELEGRAPH  SCHOOL 
W.U.  Telegraph  B’ld'g.  313  Fulton  St.t  Brooklyn,  N.  Y 
Largest  Telegraph  School  In  the  U.  S. 


dilation  transformer,  a rotary  spark  gap, 
and  a condenser  of  the  glass  plate  type 
made  from  heavy  tin  foil  and  ordinary 
window  glass.  I use  a high  frequency 


WIRELESS  STATION  OF  WM.  S.  GRAVES 

buzzer  for  sending  around  town.  I made 
the  buzzer  from  a description  in  a recent 
issue  of  Modern  Electrics. — Wm.  S . 
Graves , Surtapee,  N.  H. 


THIRD  PRIZE 

The  accompanying  view  shows  the  ap- 
paratus comprising  my  wireless  station. 

The  sending  set  consists  of  a one-inch 
spark  coil,  a zinc  spark  gap  with  cooling 
flanges,  a helix,  glass-plate  condenser, 
and  a wireless  key.  I use  an  aerial  and 
lightning  switch. 

For  receiving  I use  a small  and  large 
loose-coupler  in  connection  with  a triple- 
pole switch,  which  allows  me  to  use 
either  loose-coupler  I have  a 2,000- 


WJRELESS  STATION  OF  I.  WEINST0CK 


ohm  set  of  Brandes’  receivers,  a fixed 
condenser,  the  usual  buzzer  test,  and  em- 
ploy perikon,  silicon,  and  galena  detect- 
ors with  the  necessary  switch.  I use  a 
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j MARCONI  OPERATORS  SEE  THE  WORLD 


THE  BEST  EVENING  COURSE  IN  WIRELESS  IN  NEW  YORK 

If  you  live  nearby  and  wish  to  hold  your  present  position,  while  studying  at  night.  Complete 
equipment — twelve  instructors. 

Prepare  for  a government  license — under  a Marconi  Engineer 

Day  Courses  la  Operating  and  Construction 
Evening  Courses  in  Engineering,  Operating  and  Drafting 
Spanish  for  Operators 
Ne 10  class  in  Enginssring  starts  soon. 

Y . M.  C.  A.  TELEGRAPH  SCHOOL**  148  East  S6th  St.*  Now  York 


ffagLZsseft  Ron  Flortririan  with78illnstrfttion»formalt- 

Y Q^W|l  UUy  kl  C w 1 1 I w I dll  lag  Baltcrlra,  Dyuainos.  Motors, 
f*— — li.  r%  Telegraph  apparatus.  Telephone.  LighU  Boll*.  Alarum.  Owls. 
*— — — 1 “Wireless”  Current  Heserser.  Electric  Engine,  Etc  By  Elec- 
trical Expert*  so  that  anyone  can  understand  it.  With  Cat.  All  lOc  Ppd. 

J.  C.  Dorn,  706  S.  Dearborn  St.,  Dept.  48,  Chicago,  lilt. 


Learn  Wireless,  Railroad,  and  commercial  telegraphy;  classes 
day  and  evening;  latest  wireless  apparatus  used;  pupils  receive 
wireless  messages  from  ships  and  stations  many  miles  away. 
Write  or  call  for  descriptive  matter,  terms  and  bulletin 
giving  positions  held  by  our  graduates. 

The  PAINE  Uptown  BUSINESS  SCHOOL 
Box  A"  1931  Broadway,  near  65th  St.,  New  York  City 


mm  wor|fl  » 

arrears:  . if  bt  Paid 

important  and  interest-  •*  l Uvl  lU III 

in*  places  in  South  America,  in  Europe  and  elsewhere  — m 

You  can  readily  train  voursalf  to  become  a wireless  pQf  U0|f|£  | 

oporitor  at  our  school.  Working  every  day  with  ® 

actual  Marconi  indruments,  the  course  is  fascinating  and  as  soon  as  you  have  finished  and  obtainad 
a government  license  we  assure  you  of  a good  position. 

Join  the  neat  class  — beginning  now.  Write  at 
•nee  for  full  information  and  rates.  Don’t  delay. 

MARCONI  WIRELESS  TELEGRAPH  SCHOOL  OF  INSTRUCTION,  \^vpelanT ohioe 


The  New  Home 

OF 

The  'Barrett’s 

School  of  Telegraphy 

Commercial,  Wireless  and 
Railroad  Telegraphy 

DAY  AND  EVENING  CLASSES 

Students  Prepared  for  Government  Examinations 


We  Graduate  Expert  Operators 

The’demand  for  competent  men  and  women  oper- 
ators is  increasing  daily  in  the  wireless  and  commercial 
field.  We  prepare  students,  both  male  and  female  to 
take  the  government  examination  in  the  shortest  pos- 
sible time.  Our  students  are  now  with  the  Telefunken 
and  Marconi  Wireless  Companies  and  the  big  telegraph 
companies.  If  considering  taking  up  the  study  of 
telegraphy  in  any  of  its  branches,  take  advantage  of 
our  invitation  to  inspect  our  school  at  your  leisure. 

CENTRAL  UNION  GAS  CO.  BUILDING 

519*527  Courtlandt  Ave.  Tel.  1107  Melrose  New  York  City 


WIRELESS  MANUAL  PDFr1 

AND  CATALOG  C OF  ELECTRI-  F fC  h H 
CAL  SUPPLIES  AND  NOVELTIES  * dl  i 

DAVID  KILLOCH  CO.  Depl.  C 57  Murr.y  S»„  N.  Y. 
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eball  Outfit.  FREE 


chance  to  gel 

a fine  baaeball  outfit,  conflating 
of  complete  suit,  including  shirt, 
pants,  cap  and  belt,  good  quality, 
extra  well  sewed,  or  combination 
of  big  catcher's  mitt,  fielder’s 
glove,  catcher's  mask  ( extra 
strong  and  durable)  and  rubber 
renter  ball,  big  league  style,  or 
fine  chest  protector.  Will  Not 
Coat  One  Cent.  Send  your 
name  and  we  will  send  you  8 
set  of  our  fine  pictures  to  dispose 
of  at  25  cents  each.  Send  us  the 
$2  vou  collect  and  for  your 
trouble  will  send  you  outfit  as 
described.  WHITE  TODAY 
No  harm  done, 
hat  you  can't  sell. 

3 1 W Chicago 


SEE  THE 

WORLD 

Oar  O para  tors  ars  with  tha 

MARCONI  WIRELESS  COMPANY 
UNITED  FRUIT  COMPANY 
U.  S.  GOVERNMENT 

Wireless,  Railroad  and  Commer- 
cial telegraphy.  Day  and  Even- 
ing. Low  monthly  rates. 

PMLAIELNRA  SCIOIL  8F  V1IELESS  TOEIUPIT 
m fun.  pamiay  mum 

MAI  atf  CKUY  STMTS  PMLAKLMA.  PI. 


WIRELESS  BARGAINS 

We  have  purchased  the  entire  stock  of  raw  and  finished  material 
of  the  Etheric  Wireless  Mfg.  Co. -and  offer  these  goods  at  25  cents 
on  the  dol’ar. 

No.  125.  TUNGSTEN  NICKEL 
VEST  POCKET  FLASHLIGHTS 

with  Tungsten  bulb  and  Ever- 
ready  battery,  complete  - - V 
Extra  bulb,  25c.  Extra  batter)',  25c 

THIS  50c  POCKET  CIGAR  LIGHTER 

Turn  the  wheel.  Flint  good  for 
5,000  lights.  (2  for  25c),  or  - — 
each  -----  1DC 
New  Flints,  5c  6 for  25c 

No.  10.  TUNGSTEN  FLASHLIGHT  l 


■4. 


SMflU  anWTH  STM* 


50c 


6 Inches  long.  QOc 
Complete  - 
Extra  Battery  25c 
Extra  Bulb  - 25c 

ETHERIC  WIRELESS  DETECTOR 

Regular  Price  $2.00.  Bargain  Price 

Western  Agents  for  ELECTRO  IM- 
PORTING CO.  on  Wireless  Goods. 
Same  Catalog.  Same  Prices.  E.  I. 
Co’s.  Wireless  lessons,  1 lesson  (num- 
bers from  1 to  20  and  cover)  furnished 
with  each  $1.00  purchase.  The  com- 
plete set  with  $20.00  order. 

tend  4o  in  stamps  for  our  3 complete  catalogs  and  bargain  sheet 
of  raw  material,  and  lesson  coupons. 

LA  SALLE  LIGHT  CO. 

Former  location  of  Anderson  Light  & Specialty  Co. 

134-136  N.  La  Salle  St.,  Chicago  (opposite  city  Hall) 


When  writing,  please  mention  “M.  E.  and  M." 


variable  condenser  in  the  base  of  the 
large  loose-coupler,  as  well  as  a loading 
coil  which  has  proven  of  great  value  in 
tuning.  A fuse  is  placed  in  series  with 
the  aerial.  My  receiving  range  is  about 
2,000  miles  at  night.  My  aerial  is  80  feet 
high,  and  80  feet  long,  composed  of  six 
No.  14  aluminum  wires.  All  instruments 
are  finished  in  oak  and  are  entirely  made 
by  me,  with  the  exception  of  the  coil  and 
phones.  I am  a steady  reader  of  Mod- 
ern Electrics  and  Mechanics,  which 
I enjoy  immensely. — I sad  ore  W einstock , 
Philadelphia , Pa, 


HONORABLE  MENTION. 

I submit  herewith  a photo  of  my  wire- 
less receiving  set. 

My  aerial,  of  the  inverted  “L”  type,  is 
66  feet  high,  130  feet  long,  and  consists 


RECEIVING  APPARATUS  OF  E.  H.  TERRILL. 


of  six  No.  14  aluminum  wires  on  16  foot 
spreaders,  each  wire  being  continued 
nearly  to  the  instruments. 

The  receiving  instruments,  mounted  in 
a sort  of  cabinet  form,  consist  of  the 
following  : Clapp-Eastham  receiving 

transformer,  two  ferron  detectors  of  the 
same  make,  one  of  which  is  used  for 
galena,  two  31-plate  rotary  variable,  and 
one  fixed  condenser,  2,000-ohm  Western 
Electric  head  set  and  buzzer  test.  Two 
“Blitzen”  loading  coils  may  be  thrown  in 
by  the  two  double-pole  switches  seen  on 
top,  thereby  permitting  of  tuning  up  to 
5,000  metres. 

Almost  perfect  insulation  has  been  se- 
cured by  mounting  all  instruments,  with 
the  exception  of  the  receiving  transform- 
er, on  the  sheet  of  hard  rubber  seen  just 
behind  it. 
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LATEST  MODEL  LOOSE  COUPLER 


9 


Will  tune  up  the  3000  meters.  The  taps 
do  away  with  sliders  and  poor  contacts. 

HARD  RUBBER  CASING 

Wood  Work  Polished  Mahogany 

11  Taps  on  secondary,  which  is  wound 
with  green  silk  covered  wire.  Slides  easy 
and  has  cable  connecting  secondaries  mak- 
ing permanent  contact.  All  metal  nickel 
plated. 

Price  $15.00  Other  Models  $7.00  and  $9.00 

Send  two  cent  stamp  today  for  folder  showing  my  line  of  loose  couplers  and  complete  receiving  sets. 

J.  r.  ARNOLD,  243  Eut  liatH  strggt,  NEW  YORK,  N.  T. 


GET  LONG  DISTANCE 


This  Detector  Stand  has  been  designed  with  the  most  carefu 
consideration  as  to  the  adjustment  and  insulation.  The  fine 
wire  which  crosses  the  silicon  has  just  the  proper  spring  to 
make  a most  sensitive  contact.  The  base  is  of  pure  hard  rub- 
ber 2"x4 "x\i"  thick,  with  four  soft  rubber  feet.  The  metal 
parts  are  highly  nickel  plated. 

The  use  of  a well  insulated  and  finely  and  easily  adjustable  de- 
tector stand  will  greatly  increase  your  long  distance  signals. 

This  Highly  Efficient  Detector  Steel  $1.75 

McCreary  Moore  co.  MMM 

hall  building,  Kansas  city.  Mo.  DETECTORS 


FREE  SILICON!! 


A good  piece  of  silicon  will  be  mailed  free  to  each  person 
■ending  a two  cent  stamp  for  our  latest  catalogue. 


NewHifk  Grate  Wireless  Apparatus 

Boston  Variable  Condenser,  96  Plates .....$9,76 

“ Mineral  Detectors,  composition  base....  1.76 
M Combination  Mineral  Detector,  white 

marble  base  4.00 

M Double  Slide  Tuner 9.60 

M Helix,  fine  finish 9.60 

M Junior  Condenser.  60c;  Large  Con- 
denser   1.00 

M Small  Spark  Gap,  60c;  Air-Cooled  Gap.  1.00 
Your  money  back  on  these  goods  if  not  satisfied.  I 
Also  Boston  Agent  for  Else.  Imp.  Co. 

ttafcrttai  Spirt  Cris  Ekctifc  Sighs  ad  FMIffcts 

M.  MUELLER 

18  Devonshire  Street,  Boston 


Ihe  Wireless  Ma 


A wireless  encyclopedia  in  map  form  88*  x 38".  All  wire- 
less stations  with  amateurs  included  mown  with  calls,  loca- 
tion. power,  type,  ship  routes  calls  time  divisions,  etc., 

etc.  Free  Circular.  Price  of  map  postpaid  in  tubs $1.04 

B.  FRANCIS  DASH  I ELL.  Inrlsftos,  Baltin  ore,  U4. 
Wireless  Maps  are  on  sale  with  the  following  agents:  Superior 
Wireless  Ox.  185  Congress  St..  Buffalo,  N.  Y. ; Tufts  Wireless 
Society.  Tufts  College,  Medford.  Maas. 


Licensed  Agents  for  the  Sale  of 

PERIKON  CRYSTALS 

(By  the  W.  8.  A.  Co.) 

F«r  Amateur  ust  tnly,  $1.00  ptr  s«t 

THE  RADIO  AUDION  DETECTOR  $16.00 

‘uaw* 


Completes  set  of  parts,  ready  to 

asssnfele,  with  hlse  prist $3.50  ‘Vlth  prlnary  sad  i 


ndsry  weesd.  |UL 


SEND  4c.  M STAMPS  FIR  TIE  NEW 
AMI  CATALIG 

Ws  manufacture  the  largest  line  of  rsllahls 
wizeAsM  apparatus  la  the  eoontiy.  Onr  199 
WhwteMs  lasmrnssts  aid  199  Part*  mth 
which  yon  oaa  build  your  own  taetnsMate 
at  snail  eest,  are  shown  In  ear  -t-uT 
Ale*  Stones  OteO*  Bsstfflw*  TrwTimin 
Motet*  Dynsmo*  Steam  Boginas.  Bert*  Ml 


ADAMS-MORGAN 

Bn  72d 

Upper  Mo.tcl.lr,  N. 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.** 
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Did  You  See  the  A USEF0L  apparatus 

BUZZOPLEX 

for  Learning  Wireless  Signals.  Testing  Crys- 
tal Detectors.  Regular  Wireless  Transmitting 
Key.  And  for  operating  regular  telegraph 
line  circuits  many  miles  long  with  one  cell  of 
battery.  - 

^rnour°new'MMS'Po^TIn«i^fon0|Ld>wS«lei»I>cialogi«^ 

J.  H.  BUNNELL  & CO.,  Inc.,  Se£2?WSr<2 ZSSSSr 


AT  LAST!  A PERFECT  SLIDER  I I Y O UR  RANGE 


Does  not  wear  jour  coil,  as  the  contact  point  can  be  lifted  off 

the  wire  when  you  more  it Touches  one  turn  of  wire  at  a 

time Contact  always  firm  and  certain Compact,  neat, 

and  of  the  Tory  best  construction Made  for  8/16  and  fcth 

inch  rods.... Only  35  cents;  at  2 for  56  cents,  postpaid. 
NOTE:  If  you  use  galeaa,  this  slldsr  will  Inersase  the  ssasl- 
tlveneas  of  your  sat  29  to  50%.  Address: 

JOHN  V.  PURSSELL,  Tiiufirtm  Statin,  WnMutat,  I.  C. 


LOOSE  COUPLERS 

LATEST  IN  DESION— $12.00 

Turned  wood  ends,  rules,  wire,  sliders,  etc., 
sold  separately.  We  carry  complete  parts  for  any 
wireless  instrument.  Write  for  prices. 

Q.  S.  CROWTHER 

1414  Pembroke  St..  Victoria,  B.  C..  Canada 


depends  greatly  upon  the  detector  you  use. 
There  is  only  one  way  to  get  all  the 
signals  which  are  passing  over  you— 

Use  Our  AUDION  DETECTOR 

It  is  the  last  word  in  the  detector  line— 
extremely  sensitive — absolutely  permanent 
in  adjustment — not  affected  by  strong  sig- 
nals. Our  complete  detector  set  will  prove 
to  be  the  most  wonderful  instrument  you 
have  ever  used. 

Priee,  $15.00. 

Tented  bulbs  only  $5.00. 
Renewal  bulbn  $8.50  each. 

Old  bulbs  must  be  returned  with  order. 

Our  literature  will  be  sent  to  you 
immediately  free  upon  request. 

THE  WIRELESS  MFC.  CO.  Caatoi,  Ohio 


Halcun  Junior 
Variable  Condenser 

New  Halcun  Junior  Variable  Condenser. 
Capacity  nearly  .001  MF.  16  stationary, 
15  movable  aluminum  plates. . Polished 
nickel  plated  brass  case.  Oil  tight. 

Price,  Express  prepaid  In  the  United 
States  S5-00 

HALLER  CUNNINGHAM  ELECTRIC  CO.,  428  Market  Sc,  San  FrancUco,  Calif. 
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The  set  is  very  efficient.  I can  get  the 
Arlington  time  signals  and  weather  re- 
ports on  any  clear  night,  and  have  also 
picked  them  up  in  day  time.  In  addition, 
I hear  quite  a number  of  the  stations 
around  the  Lakes,  together  with  a num- 
ber of  those  further  east  and  northeast. 

I  am  greatly  indebted  to  Modern 
Electrics  for  my  success,  and  am  great- 
ly pleased  with  it. — E.  H.  Terrill,  Van - 
dalla , Mo. 


HONORABLE  MENTION 

I herewith  submit  a photograph  of 
my  radio  station. 

My  aerial  is  of  the  inverted  L type, 
and  is  90  feet  long  and  45  feet  in  height. 
It  is  composed  of  4 seven-strand  cop- 
per wires  on  io-foot  spreaders. 

The  receiving  set  is  mounted  in  a 
birch  cabinet,  and  is  composed  of  the 


WIRELESS  STATION  OF  CLARENCE  GUNDERSON 

following  instruments : Loose  coupler, 

2  variable  condensers,  1 fixed  condenser, 
cat-whisker  detector,  and  a pair  of 
Brandes  superior  phones. 

The  wires  of  the  receiving  set  do  not 
come  in  contact  with  wood  at  any  point, 
being  mounted  on  hard  rubber  through- 
out. 

I have  found  galena  to  be  the  best 
mineral  for  long  distance  work. 

I can  hear  all  the  lake  stations  very 
clearly  with  this  equipment. 

The  sending  set  consists  of  2 Leyden 
jars,  helix,  gap,  and  a spark  coil  oper- 
ated by  storage  batteries.  This  outfit 
is  used  to  work  with  an  amateur  in  this 
city,  there  being  no  other  within  a 40- 
mile  radius. — Clarence  Gunderson , Al- 
bert Lea,  Minn . 


“SECONDARY 
UNITS” 

FOR  SPARK  COIL  AND 
TRANSFORMER 
SECONDARIES 

Sand  2 cant  itamp  for  oor 
"Secondary  Unit"  laaflet.  alao 
for  catalofue  of  WIRELKSS 
apparatus  and  auppllM. 

Waara  Chicago  Afanta  for  "BRANDES"  WIRELESS  PHONES 

WINGER  ELECTRIC  & MFG.  CO.,  (Not  In.) 
7 I 3 So.  Dearborn  St.  Chicago.  III. 

Suoceaaort  to  Dawaon  A Winger  ElactrW  Co. 


When  writing,  please  mention  “M.  E.  and  M.” 


BRANDES’ 
Wireless  Receivers 


Send  for  our  descriptive 
matter  on  wireless  re- 
ceivers. It  explains  how 
Brandes*  headsets  are 
made,  why-  they  are  bet- 
ter, and  what  we  will  do 
to  convince  you  of  this. 


Enclose  stamp  for  postage 


C.  BRANDES,  Inc. 

WIRELESS  RECEIVER  SPECIALISTS 

3  Liberty  St.,  NSW  YORK 


Pacific  Coast — Aylsworth  Agencies,  140  New  Mont- 
gomery St,  San  Francisco. 

Chicago — Winger  Elec.  & Mfg.  Co.,  711  So.  Dear- 
born Street. 

Australia — G.  C.  Hamilton.  Ltd.,  177  Elizabeth  St., 
Sydney,  N.  S.  W. 
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Questions  and  Answers 

Questions  and  queries  pertaining  to  electrical  and  mechanical  sub- 
jects and  of  general  interest  to  all  readers,  will  be  answered  in  this 
department.  Name  and  full  address  of  the  sender  should  accompany 
all  inquiries.  Questions  that  are  not  deemed  by  the  editor  to  be  of 
general  interest,  will  not  be  published  and  no  answers  will  be  given 
by  mail. 


WAVE-LENGTH  FORMULAE 

(23)  Charles  Noble,  Ind.,  asks: 

Q.  1 — Does  the  tin  coating  on  the  wire  de- 
tract from  its  value  for  wireless  work? 

A.  1. — Not  appreciably. 

Q.  2. — Please  give  me  the  formulae  for  cal- 
culating the  wave-length  of  helixes  and  loose 
couplers. 

A.  2. — If  you  are  not  familiar  with  mathe- 
matics to  a wide  extent  you  will  have  diffi- 
culty in  attempting  to  calculate  the  total  in- 
ductance of  a loose  coupler  under  its  varying 
conditions.  Fleming  in  “Principles  of  Elec- 
tric Wave  Telegraphy  and  Telephony”  deals 
with  this  subject  at  some  length.  There  are 
also  several  references  in  the  form  of  Bul- 
letins of  the  Bureau  of  Standards  to  which 
you  might  refer. 


WAVE-LENGTHS. 

(24)  Walter  A.  Kilbury,  Ohio,  asks: 

Q.  1. — Does  the  Arlington  wireless  station 
send  out  its  time  signals  by  exact  Greenwich 
time  of  its  longitude,  or  by  Eastern  Standard 
time?  At  what  wave-length? 

A.  1. — The  Government  station  at  Radio, 
Va.,  sends  out  the  time  signals  at  noon  and 
ten  o'clock  in  the  evening  by  Eastern  Standard 
time.  A 2500  meter  wave-length  is  used. 

Q.  2. — If  a loose-coupled  receiving  station 
employs  only  one  variable  condenser,  is  it 
preferable  to  shunt  it  across  the  primary  or 
the  secondary  of  the  receiving  transformer 
when  receiving  long  wave-lengths? 

A.  2. — This  would  depend  on  the  construc- 
tion of  the  loose-coupler.  For  most  types  it 
is  preferable  to  put  the  condenser  across  the 
secondary  because  it  is  an  easy  matter  to  add 
a series  loading  coil  to  increase  the  wave- 
length of  the  primary.  On  long  wave-lengths 
it  is  not  usually  necessary  to  use  the  con- 
denser as  a means  of  tuning  out  interference. 

Q.  3. — In  estimating  the  natural  wave- 
length of  an  aerial  as  by  the  chart  in  the 
January  issue,  what  must  be  allowed  for  the 
lengths  of  the  aerial  and  ground  lead-ins, 
where  they  are  more  than  absolutely  neces- 
sary? 

A.  3. — The  chart  is  made  so  as  to  include 
the  length  of  the  lead-ins.  This  will  intro- 
duce a slight  error  for  variable  lengths. 


DIRECT  CURRENT  DYNAMO. 

(25)  W.  M.  S.,  Brantford,  Ont: 

Q.  1. — He  has  a laminated  field  structure  5 
inches  in  outside  diameter,  inches  thick, 
with  two  poles.  Armature  has  six  round  holes 
each  inch  in  diameter.  He  asks  what  wind- 
ing should  be  used  to  give  an  output  of  six 
volts  and  three  amperes,  at  a speed  of  1,250 
revolutions. 

A.  1. — While  such  laminated  structures  are 
entirely  acceptable  for  motors,  they  are  really 
too  good  for  generators,  for  they  retain  no 
“residual”  magnetism,  therefore  fail  to  start. 
If  you  will  make  some  thin  iron  castings  of 
the  same  shape  as  the  sheets,  and  clamp  the 
sheets  between  them,  you  will  avoid  the 
trouble.  You  will  probably  have  to  leave  the 
armature  core  the  same  length  as  at  present. 
If  you  have  insufficient  room  for  the  cast  iron 
plates  for  the  field  magnet,  leave  out  some  of 
the  sheets.  Of  course  the  machine  will  al- 
ways generate  if  the  field  magnet  is  sepa- 
rately excited,  and  if  you  are  to  charge  bat- 
teries, you  can  first  start  the  machine  as  a 
motor,  or  leaving  off  one  of  the  brushes,  get 
the  field  excited  from  the  battery  before  clos- 
ing the  armature  circuit. 

Q.  2. — What  is  the  best  way  to  wind  the 
armature?  Field  is  to  be  a shunt. 

A.  2. — A diagram  is  really  not  so  clear  as 
directions.  Wind  slots  1 and  4 half  full  of 
wire,  passing  half  of  the  turns  on  one  side 
of  the  shaft,  the  rest  on  the  other  side.  Leave 
out  a loop,  twisting  it  close  up  to  the  arma- 
ture core,  and  without  cutting  the  wire,  wind 
a similar  core  in  slots  2 and  5;  leave  out  a 
second  loop,  and  wind  in  slots  3 and  6;  leave 
out  a third  loop,  and  wind  a coil  in  slots  4 
and  x— directly  on  top  of  the  wires  already 
there:  this  coil  will  provide  a fourth  loop, 
and  coils  and  slots  5 and  2,  and  6 and  3 will 
provide  two  more,  the  last  being  formed  by 
twisting  together  the  very  beginning  and  end 
of  the  entire  winding.  The  six  loops  are  to 
be  soldered  into  the  six  commutator  segments. 
No.  20  wire  will  be  a good  size  to  use  on 
armature.  No.  23  on  field,  as  much  as  you  can 
get  on.  As  for  the  other  questions  you  ask — 
about  the  rectifier — you  should  address  the 
dealers. 

POLARITY  OF  COMPASS  NEEDLE. 

(26)  Edward  Grieb,  Ohio,  asks: 
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If  You  Are  Looking  for  Reliable 
and  Well  Made  Apparatus  or  Parts 

GET  OUR  CATALOGUE 

It  Li  the  moat  complete  op  to  dote  edition  ot  its  kind  published.  Here  ore  tome 
of  the  reoaona  why  YOU  should  boy  oor  apparatus. 

Practically  everythin*  we  oae  except  We  oae  only  the  beat  materials  de- 
row moteriola  la  mode  in  oor  own  slgrns  and  workmanship.  Every  in- 

op.to-dote  plant.  atrnment  ia  folly  teated  separately. 

We  folly  guarantee  eawh  Inatroment  for  an  UNLIMITED  time. 

Watch  This  Space  Every  Month  for  Something  New 

TRANSFORMERS  HEAD  BANDS 


Highest  efficiency  dosed  core  type.  High  silicon 
steel  core  and  best  copper  windings.  Primary 
layer  wound.  Secondary  section  wound  and  im- 


pregnated by  special  process.  Empire  cloth  in- 
sulation throughout.  Genuine  mahogany  cabinet. 
6 variations  of  power  H’  to  1 lew. 


PRICE  $26.00 
Shipping  Weight  60  Lbs. 

PROTECTIVE  DEVICE 


Will  never  rust  because  they  are  made  of  genuine 
German  silver  throughout. 

REGULAR  PRICE  EACH  $1.60 

Special  This  Month  Only  $1.00  Each 

Postage  10c. 

LOOSE  COUPLED  TUNER 


Do  you  have  trouble  from  Kick-Backs?  This 
protective  device  absolutely  stops  it  all.  Very 
effective  and  can  be  installed  in  6 minutes.  Order 
one  now  Shipping  weight  1 lb.  Price  $2.60. 


Loose  coupled  tuner — $6.00.  Enameled  wire 

primary.  Silk  wire  Secondary  with  6 tap  switch 
on  end  Woodwork  dark  mahogany.  Metal  work 
polished  brass.  Shipping  weight  4 lbs. 


We  manufacture  a complete  line  of  sendingr  and  receiving:  apparatus  and  parts. 
Live  Dealers  Write  for  Good  Agrency  Proposition. 

Did  you  send  10c.  for  onr  New  Large  Illustrated  Catalogue  T 
The  printers  have  it  nearly  finished.  Ready  for  mailing;  about  Feb.  IB. 

The  10c.  will  be  credited  on  yonr  first  order  for  25c.  or  over. 

EDGCOMB-PYLE  WIRELESS  MANUFACTURING  CO. 

6020-0081  KIRKWOOD  ST.  PITTSBURGH.  PA. 


When  writing,  please  mention  '‘Modern  Electrics  and  Mechanics." 
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HE  AUDION  DETECTOR' 


licensed  for  private,  amateur  or  experimental 
nee  only.  The  only  Audion  Detector  manufac- 
tured for  the  use  of  amateurs  under  the  protection 
of  the  Do  Forest  patents. 


Type  R.  J.  4 Audion  Detector  illustrated  above 
is  operated  by  heated  gases,  employs  a local  bat- 
tery and  is  complete  with  switches,  batteries, 
rheostat  and  necessary  connection. 

It  Is  pronounced  by  experts  to  be  the  very 
best  Detector  obtainable  anywhere. 

Renewal  Audion  bulbs  may  be  secured,  in  ex- 
change for  old  or  broken  ones,  for  SB. 50  and 
$6.00  each.  All  bulbs  are  tested  before  ship- 
ment. but  the  "X”  grade,  or  $6.00  bulbs  are 
tested  for  the  maximum  possible  sensitiveness. 
With  the  Audion  you  can  easily  increase  your 
range  from  60  to  100  per  cent. 

Ord«r  Ono  Today.  Prlco  $15.00 

TIE  Mill  TEL  & TEL  Cl.,  309  BriaOray,  law  Tarfc 


INDUCTIVE  TUNER 

Want  to  tfo  long  distance 
Receiving  T 


Why  not  begin  right?  Get 
one  of  our  Prof  Typo 
Tuner.  7 x 7 z 1ft  in  , ha. 
double  . tide.  8- poloLSwitch 
■ wound  with  Enameled 
Wire.  Price  97  00;  e pair 
of  our  Superior  Receiver., 
9,000  ohm.;  have  noequal, 
Prloe  15  25;  a fixed  Con- 
denser. juatthe  right  capacity,  price  80c<  without  case  40c: and  an  Aud- 
ion Detector,  nothing  .o  good,  will  not  jar  out,  prioe  SK>.00;  storage 
battery  for  same,  price  S5.00.  With  the  above  list  of  Instrument,  you 
will  get  result,  you  never  even  looked  for.  Or.  with  the  Tuner,  Super- 
ior Receiver,  and  Fixed  Condenser,  use  any  Mineral  Detector,  and  the 
reeult.  will  surprise  you.  Send  5c.  in  stamps  for  Illustrated  Catalogue. 
None  otherwise. 

F.  B.  CHAMBERS  & CO.,  2046  Arch  St.,  Philadelphia,  Pa. 


Our  DETECTORS  are  Guaranteed  to  give 
Full  Satisfaction  or  Money  Refunded 

A1  Pacific  Type,  Yellow  Lacquer,  - - $4.00 

A1  Pacific  Type,  Nickel  Plate,  - - - 4.50 

Cl  Catwhiaker  Type,  Yellow  Lacquer,  1.25 
Cl  Catwhiaker  Type,  Nickel  Plate,  - 1.50 

SEND  FOR  CIRCULARS 

THE  LINDELL  ELECTRIC  SHOP  Seattle,  WaaL^* 


When  writing,  please  mention  “M.  E.  and  M,” 


Q.  i. — If  two  north  poles  repel  each  other, 
how,  then,  is  the  north  pole  of  a compass 
needle  attracted  by  the  north  pole  of  the 
earth? 

A.  i. — Thdre  is  often  much  misunderstand- 
ing on  this  subject  by  the  incorrect  name  of 
the  end  of  the  compass  needles.  The  so- 
called  north  pole  of  the  needle  should  be 
called  the  north  seeking  pole  of  the  needle, 
v/ith  respect  to  what  is  usually  considered 
north  magnetic  pole  of  the  earth  the  end  of 
the  compass  needle  pointing  in  that  direction 
may  be  considered  to  act  as  a south  pole  and 
accordingly  points  north.  It  is  far  better  to 
use  the  more  accurate  term  of  north  seeking 
pole  and  so  avoid  all  chance  for  confusion. 

Q.  2. — In  the  L type  aerial,  is  the  one  in 
which  the  outer  end  is  connected  together  as 
good  as  one  where  the  outer  end  is  open? 

A.  2. — There  Is  very  little  difference  m these 
two  types,  but  practise  seems  to  favor  the 
open  end. 


SAYVILLE  RADIO  STATION.* 

(27)  Marquis  Bryant,  New  York,  asks: 

Q.  1. — What  does  Sayville  mean  when  he 
sends  the  letters  NR  i before  each  radiogram? 
Sometimes  he  sends  other  numbers  besides  I. 

A.  1. — This  is  the  number  of  the  message. 
The  NR  is  the  abbreviation  for  number  and 
the  numeral  that  follows  is  the  message  num- 
ber. 

Q.  2. — What  does  Sayville  mean  when  be- 
fore sending  the  press  dispatches  he  says:  “S. 
P.  NR  1.  To  Debeg  ships  only”? 

A.  2. — This  is  the  number  of  the  press  dis- 
patch and  the  words  that  follow  limit  the  sta- 
tions who  may  copy  the  dispatch  and  make  it 
public.  If  this  limitation  were  not  used,  any 
station  could  use  the  dispatch.  Amateurs 
would  do  well  to  note  this  heading  of  the  dis- 
patch, for  some  day  someone  may  wake  up 
to  the  fact  that  he  is  liable  to  a fine  of  $250 
for  publishing  some  news  item  he  copies  from 
Sayville. 

Q.  3- — Where  can  I obtain  a copy  of  the 
book  on  Wireless  written  by  Commander  Rob- 
inson? 

A.  3. — You  can  obtain  a copy  direct  from 
the  United  States  Naval  Institute,  Annapolis. 
Md.,  by  remitting  $1.50.  The  correct  title  of 
the  work  is  ‘‘Manual  of  Wireless  Telegraphy,” 
by  Commander  S.  S.  Robinson,  U.  S.  N. 


ALTERNATING  CURRENT  MOTOR. 

(28)  J.  F.  H,  Olive,  Cal.: 

Q.  1. — Sends  a sketch  of  a small  machine, 
and  asks  certain  questions  as  to  the  winding 
that  will  enable  it  to  operate  on  a no-volt 
circuit.  The  field  magnet  is  to  be  of  cast 
iron. 

A.  1. — Solid  iron,  whether  cast  or  wrought, 
is  entirely  unsuitable  for  use  in  alternating 
current  machinery.  The  structure  must  be  of 
thin  sheet  iron,  and  the  sheets  reasonably  well 
separated  by  use  of  asphaltum  varnish  or 
tissue  paper.  Solid  iron  results  in  the  pro- 
duction of  very  large  eddy  currents,  which 
means  not  merely  a waste  of  power,  but  a 
ruin  of  the  insulation  by  scorching.  The  di- 
mensions you  have  shown  are  about  those 
(Continued  on  page  386) 
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Transmitting  Ssts 
Receiving  Ssts 
Transfformsrs 
Condensers 
Spark  Gsps 

Oscillation  Transformers 
Wsvo  Meters 
Tuners  Keys 


Blltzen  Rocolving  Sot,  Prlco,  $33.00 


— H| 

$ THE  BLITZ EN  TRANSFORMER 

H HW.  $15.80  X K.W.  $2180  1 K.W.  $38.80 

If  its  wireless,  we  manufacture  it  in  the 
Clapp  -Rastham  shops,  the  Clapp  - E astham 
way;  a little  better  than  the  best. 

The  most  complete  wireless  catalog  in 
America,  also  a catalog  of  parts  and  materials 
for  the  construction  of  apparatus,  sent  for  4e. 
stamps. 


CLAPP-EASTHAM  CO. 


143  MainSStreet, 

A els  worth  Aeandae  Co. 

149  New  Montgomery  St..  San  Francisco,  Cal. 
Western  Sales  Agents 


CAMBRIDGE,  MASS. 

J.  J.  Dock  Co. 

432-414  St.  Clair  Street,  Toledo,  Ohio 
Centra!  States  Agents 


When  wntfnp,  ple#se  mention  "Modern  Electrics  and  Mechanics." 
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STOP!  LO 


The  justly  famous  Blitzen  Receiving  Set. 
Complete  with  2,000  ohm  A.M.  Style 
Murdock  Head  Set,  988.00.  With  Load- 
ing Coil  mounted  on  cabinet  to  pick  up 
the  time,  985.00. 


$5.00 


IS*  £“  on  c*binct  t0  pick  up  SIVEN  AWAY  ABSOLUTELY  FREE  TO  EVERY  SUBSCRIBER 
profit  by  tbs 

In  making  this  amazing  offer  we  are  not  unmindful  of  the  enormous  amount  of  moneyit  was 
possible  to  give  away  in  one  month;  neither  were  we  unmindful  that  our  well  earned  reputation 
for  sincerity  and  truth  in  all  our  statements,  gladly  attested  to  by  thousands  and  thousands 
of  our  patrons  in  all  parts  of  the  world,  would  vanish  as  if  engulfed  by  an  earthquake,  did 

1.  To  any  subscriber  to  this  magazine  that  will  conscientiously  write  us  that  there  is 
any  other  mail  order  electrical  and  wireless  catalog  published  in  any  English  speaking 
country  that  in  size,  completeness  and  artistic  arrangement  is  equal  to  our  catalog,  WE 
WILL  GLADLY  GIVE  $5.00  IN  GOLD. 

2.  To  any  subscriber  to  this  magazine  that  will  conscientiously  write  us  and  give  us 
the  name  of  any  wireless  or  wireless  and  electrical  catalog  that  shows  even  air  much  as 
one-half  as  manv  wireless  instruments  of  real  worth  as  our  catalog  contains,  WE  WILL 
GLADLY  GIVE  $5.00  IN  GOLD. 

3.  To  any  subscriber  to  this  magazine  that  will  conscientiously  write  us  and  show  that 
he  can  purchase  from  any  other  concern  as  great  and  complete  a variety  of  wireless  in- 
struments and  accessories  at  no  greater  cost  to  him  (mind  you,  we  do  not  say  just  as 
much  money)  than  if  purchased  of  us,  WE  WILL  GLADLY  GIVE  $5.00  IN  GOLD.  (See 
Sixth  below.) 

What  Does  Your  Inability  to 

It  means  this:  That  you  will  earn  the  $5.00  many  times  over: 

First.  In  having  our  new,  big,  325-page  electrical  and  wireless  catalog  in  your  posses- 
sion (In  these  two  pages  we  have  not  the  space  at  our  disposal  to  even  attempt  to  describe 
the  electrical  portion  of  our  catalog,  which  again  far  excels  any  mail  order  electrical  catalog 
published)  you  have  at  once  the  finest,  the  biggest f the  most  elaborate,  one  of  the  most 
artistic  and  the  most  complete  wireless  catalog  published. 

Second.  You  have  the  choice  of  all  the  best  and  most  approved  wireless  instruments 
now  on  the  market,  for  commercial,  private  and  experimental  use. 

Third.  You  have  a veritable  treasure  house  of  wireless  information.  Exhaustive  and 
elaborate  write-ups  on  every  conceivable  wireless  instrument,  scores  of  wireless  diagrams, 
elaborate  and  detailed  instructions,  with  diagrams,  for  constructing  the  best  types  of  aerials, 
and  a great  deal  of  information  about  the  science  and  practice  of  wireless  telegraphy. 

Fourth.  Instead  of  wasting  from  40c.  to  50c.  in  postage  for  a dozen  catalogs,  and  thus 
run  the  risk,  if  you  are  inexperienced  in  wireless,  of  purchasing  instruments  of  no  real 


Type  R J Audion  Detector,  919*00. 
The  only  Audion  detector  on  the  market 
licensed  for  private  use.  The  most  sensi- 
tive detector  yet  invented. 


Dottese  compelling  and  impelling  reasons 

This  elaborate  eatalag  is  nailed  id  receipt  ef  eilj  6 
cost  ef  cataleg  and  enr  lew  prices  prebibits 

&rub  for  tljtB  ratalngtn-fcatj. 

THE  J.  J.  DUCK 
COMPANY 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.” 
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OK!  US 

TEN! 

IN  GOLD 

TO  THIS  MAGAZINE  that  will  take  the  paiis  te  read  and 
fallewiig  ceiditieas. 

we  fail  to  make  good  on  such  an  unusual  offer 
at  100  cents  on  the  dollar,  and  we  therefore  ask 
your  indulgence  to  read  the  conditions  of  this 
amazing  offer  and  see  if  you  are  entitled  to  $5.00  in  gold. 


Our  Murdock  No.  605  Receiving  Set. 
Price*  $60.00.  Consists  of  receiving 
transformer,  two  Variable  Condensers, 
Loading  Inductance,  Silicon  Detector, 
2400  onm  double  head  set,  and  a testing 
button  and  buzzer,  all  mounted  on  beauti- 
fully finished  mahogany  base. 


4.  To  any  subscriber  to  this  magazine  that  will  conscientiously  write  us  and  show 
that  as  much  as  even  one-half  of  the  advertising  space  used  in  this  magazine  in  the  January 
number  advertised  wireless  apparatus  not  found  in  our  catalog,  WE  WILL  GLADLY 
GIVE  $5.00  IN  GOLD.  (We  would  not  list  in  our  catalog  4/5  of  the  balance.) 

5.  To  any  subscriber  to  this  magazine  that  will  conscientiously  write  us  and  show 
that  our  catalog  does  not  contain  4/5  of  all  the  first-class  dependable  wireless  instruments 
advertised  in  the  January  number  of  this  magazine,  WE  WILL  GLADLY  GIVE  $5.00 
IN  GOLD. 

6.  To  any  subscriber  to  this  magazine  that  will  conscientiously  write  us  and  show 
that  in  any  other  three  catalogs  published  (and  this  means  the  three  best  catalogs  after 
ours)  he  can  purchase  a greater  variety  of  first-class  instruments  and  accessories  than 
are  found  in  our  catalog,  WE  WILL  GLADLY  GIVE  $5.00  IN  GOLD. 

7.  This  proposition  is  most  cheerfully  open  to  all  our  competitors. 


Secure  This  $5.00  in  Gold  flean? 


worth,  you  have  in  our  catalog  the  complete  catalogs  and  literature  of  at  least  eight  con - 
cems  constantly  advertising  in  this  magazine,  and  the  cream  of  the  catalogs  of  several 
other  concerns. 

Fifth.  As  a necessary  corollary  to  what  we  say  in  No.  4,  our  catalog  is,  therefore,  a 
Beacon  Light  and  Guide  to  the  inexperienced  in  wireless  as  to  what  is  best  to  purchase. 
Our  justly  earned  reputation  for  selling  only  such  instruments  that  we  can  unqualifiedly 
guarantee,  insures  our  patrons  a square  deal. 

Sixth.  It  also  necessarily  follows  from  No.  4 and  No.  5 that  transportation  charges 
ore  greatly  reduced  and  prompt  service  obtained  by  purchasing  your  wireless  instruments 
from  the  only  concern  that  can  in  practically  every  case  satisfy  all  your  wants. 

Seventh.  All  our  wireless  instruments  and  electrical  goods,  with  the  exception  of  our 
high  power  sets  and  special  instruments,  are  sold  on  approval , we  allowing  our  patrons  to 
be  the  sole  and  absolute  judges  as  to  whether  or  not  they  have  received  exactly  what  they 
expected  to  receive.  This  proposition  is  printed  on  the  inside  cover  of  every  catalog. 


ceits  ii  straps  ir  can.  which  yoi’may  delict  m yoer  first  erder  ameiotiag  te  $1.00.  The  treat 
distribitiea  except  te  these  really  interested. 


fou  mb  it 

432.434  St.  Clair  St. 
Toledo.  OHio 


The  New  Compressed  Air  Spark  Gap. 
Increases  the  efficiency  of  any  spark  coil 
or  transformer  from  60%  to  90%.  Sold 
on  a money  back  guarantee.  Read  the 
article  in  the  January  number  of  Modern 
Electrics  concerning  this  wonderful  in- 
strument. 


When  writing,  please  mention  "Modern  Electrics  and  Mechanics.’* 
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THIS  WONDERFUL  INSTRUMENT 

produces  a strong,  heavy  flame  of  high  frequency  current 
(about  150, COO  volts.  400.000  oscillation)  without  the  use 
of  any  Induction  coll,  transformer,  etc. 

Runs  on  6 dry  cells  or  any  lamp  socket  110  or  220  volts 
d o or  a c.  Takes  about  1/10  amperes. 

Hundreds  of  experiments  can  be  tried  with  It  and  an 
unlimited  field  is  open  for  the  Inventive  experimenter. 
For  use  In  connection  with  wlrelees  telegraphy,  telephony, 
wireless  transmission  of  power,  production  of  X-rays,  the 
so-called  ultra-violet  rays  for  medical  purposes,  vacuum 
tube  light  (Tesla  Light,  strong  enough  for  illumination, 
the  light  of  the  future),  development  of  orone  experiment# 
with  electricity  as  a growth  stimulant,  etc.,  etc. 

SEND  2c.  STAMP  FOR  LEAFLET 

Prise,  highly  flnlshsd  hard  wood  $18.00,  sizs  18  x 18  x 12 
Inthss. 

D.  F.  IANCKE  LABORATORY 

Room  401-402  SOO  S.  Dearborn  St. 
CHICAOO,  ILLS. 

Vacuum  (Oeissler)  Tubes  made  to  order  In  all  slses 
and  shape  of  letters  and  names.  Very  beautiful  effect. 


The  Latest  Achievement  ie  Redie 


SUPPLIES 


Buy  the  raw  material  and  make  your  own  instruments. 
Send  for  Catalogue  K 4. 

Imperial  Electric  & Mfg,  Co. 

__  6855  So.  Halated  St.  CHICAGO.  ILL. 


A NEW  APPARATUS  FOR 
THE  EXPERIMENTER 


8PEC1AL  MATURES:— loterpolatlsg  primary  Swltchisr  SntamLiniarlnf 
positive  oentset)..  All  conductive  vurface*  SILVER  PLATED,  an  iten 
of  great  Importance,  »hi«  combined  with  Genuine  Hard  Rubber  I ovula- 
tion. make  It  an  laatroment  of  absolute  vnperiorlty. 

Send  for  our  Latgt  B*U*i**f~ 

THE  RADIO  APPARATUS  CO. 
Pottatown  - - - Ponn.,  U.  3.  A. 


Natl  Sliding  Adjustment 

Price  $2.00 


IMPERIAL 

DETECTOR 

The  beet  detector  made  for 
amateur  use.  Is 

1 : 1 < unted  on  a polished 
fibre  base.  Has  the 
most  sensitive  adjust- 
ment of  iany^detector 
made. 


•1 


( Continued  from  page  382) 

given  for  Watson’s  A horsepower  direct  cur- 
rent motor,  but  even  if  you  made  the  field 
magnet  of  a stack  of  sheet  iron  m place  of 
castings,  you  would  fail  to  get  a satisfactory 
operation  on  alternating  currents— the  spark- 
ing would  be  furious.  The  series  of  articles 
on  alternating  current  motors  now  appearing 
in  this  magazine  will  explain  the  proper  con- 
struction of  quite  a variety  of  machines. 

Q,  2.— Can  a magneto  generator  be  used  as 
a motor  on  direct  current  supply  ? 

A.  2. — The  magnetos  you  describe  have  reg- 
ular direct  current  windings  with  numerous 
commutator  segments,  and  should  operate  well 
as  direct  current  motors.  Possibly  your  fail- 
ure has  been  due  to  defects  in  the  winding,  or 
perhaps  the  brushes  are  not  in  the  right  po- 
sition. They  should  touch  segments  that  con- 
nect with  coils  lying  midway  between  the 
poles. 

TENSILE  STRENGTH. 

(29)  F.  J.  S.,  Worcester,  Mass.,  asks  for: 
Q.  1.— Data  as  to  the  values  for  wood,  rope 

and  iron.  . . , .... 

A.  1.— For  California  redwood  and  white 
pine,  the  tensile  strength  is  about  7fiOO  pounds 
per  square  inch  of  section  when  with  the 
grain,  and  about  500  pounds  across  the  gram. 
White  oak  has  values  of  10,000  and  2,000,  re- 
spectively. A Manila  rope  #-inch  in  diameter 
will  break  at  a pull  of  4>«x>  pounds,  a i-mch 
rope  at  7,150,  a 2-inch  rope  at  28,600.  Wrought 
iron  has  a strength  lying  between  4 7/*»  and 
62,000  pounds  per  square  inch  of  section. 

SOLENOIDS. 

(30)  W.  J.  S.,  St.  Louis,  Mo. : 

Q.  i —Asks  for  directions  for  making  two 
such  appliances  for  operating  in  combination 
with  a float  valve  to  give  automatic  control 
to  a pump  motor.  . 

A.  1— As  we  do  not  know  the  exact  sizes  of 
the  parts  you  already  have  on  hand,  we  can- 
not as  yet  propose  any  specific  dimensions.  In 
general,  the  two  solenoids  would  have  quite 
different  characteristics,  for  one  is  to  work 
through  only  a short  distance  and  with  small 
pull,  the  other,  for  a long  distance.  We  would 
suggest  that  you  procure  a copy  of  Under- 
hill's book  on  “The  Electromagnet.”  It  gives 
a good  many  illustrative  calculations  for  such 
coils. 


ELECTRIC  AUTO  HORN. 

(31)  Charles  S.  Martin,  Virginia,  asks:  # 
Q x. — I have  on  my  automobile  an  electric 
auto  horn  which  I am  operating  from  a five- 
cell storage  battery.  I would  like  to  change 
over  and  put  it  on  the  magneto  used  for  the 
spark  plugs.  Can  I do  this  by  putting  re- 
sistance in  series  with  the  magnets  of  the 


A.  i. — If  the  magneto  is  a high  tension  one, 
as  it  appears  to  be  from  your  letter,  it  will 
not  be  possible  to  operate  the  horn  from  the 
magneto.  The  magneto  would  not  deliver  suf- 
ficient current  for  this  purpose,  and  m ad- 
dition, the  voltage  is  far  too  high  to  be  run- 
ning around  on  a push  button  circuit  to  the 
horn. 
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A Great  Technical  Library 

In  Simple  Language 

Out  of  a world-wide  experience  in  teaching  the  engineering  trades  and 
professions  by  correspondence  the  International  Correspondence  Schools  have 
perfected  the  greatest  system  of  textbooks  in  existence.  More  than  $2,000,000 
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Improve  Your  Sending 


Write  for 
Detail* . 


No  matter  how 
good  an  opera* 
tor  you  may  bet 
you  can’t  get  re- 
sults with  poor 
apparatus.  The 
Thord&rson 
Wireless 
Transformer 
carefully  design- 
ed and  construc- 
ted, will  help  you 
to  better  wire- 
less. 5,000. 

10.000  ana 

20.000  volt 
standard  types 
—special  wind- 
ings to  order. 
Connects  direct 
to  A.  C.  mains 
—equipped  with 
flexible  imped* 
ence. 


Thordarson  Elec.  Mfg.  Co. 

509  South  Jefferson  Street,  Chicago 


ireless  Set 


Mighty  few  would  even  think  of 
•tarting  a radio  act  without  first 
consulting 

Edelman’s  • Experimental 
Wireless  Stations” 


It  geta  you  started  right,  saves 
dollars,  time,  and  prevents  fail- 
ure. It  puts  you  "hep’'  to  the 
real  facta  and  up  to  date  data 
which  you  simply  must  have. 
Readers  without  any  previous  ex- 
experience  are  successfully  build- 
ing and  operating  stations,  are 
getting  licenses,  hearing  long  dis- 
tance. and  doing  the  other  big 
things  you  read  about.  Used  by 
schools,  endorsed  by  U.  8.  Radio 
Inspectors.  Just  as  Important  aa 
the  detector  and  phones.  Get 
your  copy  now. 

New  1914  Revised  Edition 
$1.50  postpaid.  Guaranteed. 

(Tcc*pt  no  inferior  ' 'just  •«  good 

Almost  given  away.  While  they  last,  onTy  12c  buys 
a great  little  book  (Postpaid)  showing  exactly  how 
to  put  up  a station  to  comply  with  the  law,  at  small 
cost.  Tells  what  you  want  to  know.  Get  it  now 
“Experiment*"  “Experiments'*  “Experiments" 
by  Philip  E.Edllnai,  (in  preparation  $1.50.  Pre-publication  price  $1.00) 
It  affords  great  pleasure  to  announce  and  much  satisfaction 
to  know  that  this  new  book  of  "splendid  experiments  requir- 
ing & small  outlay."  la  developing  Into  "best  ever"  shape. 
Wide  awake  readers  are  piling  up  the  advance  orders  at  the 
33  1-3%  discount  for  advance  orders,  and  It  will  be  necessary 
to  withdraw  this  offer  soon.  If  you  are  Interested  In  wireless, 
electricity,  high  frequency,  chemistry  or  physics,  make  no 
mistake;  send  your  dollar  today.  Guaranteed. 

PHILIP  E.  EDELMAN  - Minneapolis,  Minn.,  U.S.A. 
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TRANSFORMER  EFFICIENCY. 

(32)  H.  M.  Read,  Texas,  asks: 

Q.  1. — I have  been  informed  that  an  open 
core  transformer  takes  about  half  of  the 
power  to  transmit  a mile  that  a closed  core 
does.  Why  is  this,  because  I always  thought 
that  the  closed  core  type  was  the  more  effi- 
cient? 

A.  1. — There  seems  to  be  some  peculiar  fea- 
tures about  the  operation  of  open  core  trans- 
formers which  are  not  entirely  clear.  In  gen- 
eral the  closed  core  is  the  more  efficient  type, 
and  for  transmitting  long  distances  less  power 
is  required  for  the  closed  core  than  for  an 
open  core  to  cover  the  same  range.  Where 
spark-coils  are  used  over  short  distances  many 
records  have  been  made  which  could  hardly 
be  even  approached  by  a closed  core  trans- 
former of  the  same  power  consumption.  The 
figures  on  the  subject  vary  widely  and  there 
is  great  doubt  why  this  reversal  should  occur. 
In  general,  about  io  watts  per  mile  is  allowed. 
This  is,  of  course,  a very  variable  figure  and 
at  the  best  is  only  a rough  approximation. 


MOTOR  LOAD. 

(33)  G.  M.,  Elgin,  111.,  asks: 

Q.  1. — Would  a series  wound  fan  motor, 
operated  on  a no- volt  circuit,  be  injured  by 
holding  it  from  rotating,  the  current  being 
kept  on? 

A.  1. — It  certainly  would  burn  out.  While 
it  is  true  that  such  small  motors  have  a high 
internal  resistance,  thereby  making  them  to 
some  extent  “fool-proof,”  there  would  be  suf- 
ficient heat  produced  to  destroy  the  insula- 
tion in  a few  minutes.  When  a motor  ro- 
tates, a counter  electromotive  force  is  set  up, 
and  it  is  by  this  action  that  the  current  is  kept 
to  a proper  value.  If  you  hold  the  armature, 
or  even  if  loaded  to  an  undue  amount,  the 
counter  electromotive  force  is  thereby  annulled 
or  reduced,  and  ruinous  currents  will  flow 
Even  in  motors  of  y2  h.p.,  the  c.e.m.f.  is  likely 
to  be  90  per  cent,  of  the  applied,  and  in  larger 
machines  still  higher.  It  is  the  difference  be- 
tween the  applied  and  the  counter  e.m.fs.  that 
determine  the  motor  current.  In  the  case  of 
the  fan  motor  you  have  very  inefficient  con- 
ditions, and  even  if  running  free,  it  will  get 
very  hot.  If  you  remove  the  fan  and  substi- 
tute a pulley,  and  try  to  drive  some  machinery, 
although  you  use  no  more  current,  the  motor 
may  burn  out,  for  in  the  absence  of  the  usual 
cooling  action  of  the  fan,  the  internal  tem- 
perature will  be  much  greater. 


ELECTRICITY  ON  PLANTS. 

(34)  Emil  J.  Stiber,  Chicago,  asks: 

Q.  1. — Will  you  please  tell  me  how  electric- 
ity is  applied  to  plants  to  make  them  grow? 

A.  1. — This  subject  is  very  much  in  the  ex- 
perimental stage  and  there  is  relatively  little 
published  on  the  subject.  We  would  suggest 
that  you  write  to  the  Bureau  of  Agriculture 
and  see  if  they  have  any  publications  on  the 
subject.  The  publications  will  be  sent  free 
or  for  a very  small  charge.  The  method  of 
using  the  electricity  is  to  use  a very  high  po- 
tential and  frequency  and  obtain  a brush  dis- 
charge along  wires  erected  over  the  plants. 
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The  Grant  Receiver 


.<*  % 


Has  no  equal  for  long  distance  work.  Durable,  sensitive  and 

scientifically  correct. 

Head  Band  weighs  only  3 ounces.  Connects  to  receiver  by 
special  non-conducting  flexible  tubing.  Perfect  insulation;  no 

shocks  to  operator. 

Magnets  can  be  adjusted  very  close  to  diaphragm,  insuring 

least  magnetic  leakage. 

- Buy  No  Receiver  until  you  get  our 

booklet  A,  fully  describing  the  “Grant” 

S Price,  Complete  Set  as  $fv.00 

illustrated  herewith  «/ 

Wt  make  a fall  line  of  Witt  less  instiuments. 
Description  mailed  on  zequest. 

SS|  The  Grant  Electric  Co. 

fEy ' 813  Prospect  Ave. 

Cleveland  - Ohio 


Holtzer= Cabot 
Radio  - Receivers 

Talk  wilh  any  operator  who  is  using 
them — you're  sure  to  find  him  en- 
thusiastic. 

Send  for  Booklet  20E3 

The  Holtzer  Cabot  Elec.  Ce. 

BROOKLINE,  MASS. 

Ckicati  Niw  Yerh  Baltimore 


LONG  DISTANCE  RECEIVING  SET  $6.75 

This  set  [consists  of  a three  slide  tuner 
13"  long  wound  with  350  feet  of  No.  24  wire, 
our  “Don’t  Jar  Out”  universal  detector,  1 
fixed  condenser,  1-1000  ohm  double  pole  re- 
ceiver, 1 receiver  cord  and  a nickeled  head- 
band,  one  potentiometer  of  guaranteed  305 
ohm  resist- 
ance 1 bur- 


a w 

itch 

that 

tells 

if 

your 

dete  c t o r 

is 

work- 

RESISTANCES 

FOR  WIRELESS 
TELEGRAPH  AND  TELEPHONE 


And  for  all  other  purposes. 
Connect  your  induction  coil 
or  transformer  on  any  light- 
ing or  power  circuit.  Cheapest 
and  best  made  unite  for  110 
volts,  H amps  50  cents.  Send 
for  catalogue. 


DUBILIER  ELEC.  CO.f  Inc. 

63  Fifth  Aire.,  New  York,  N.  Y. 

Have  You  Seen  the  Dubilier  Electric  Radiator  for 
Heating  T Sells  for  05.00. 
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AUDION  DETECTOR 

Mfg.  by  RADIO  TEL.  CO. 

Teels  by  U.  8.  Bureau  of  Standard  hare  shown  It  to 
be  50%  more  sensitive  than  any  other  form  of  detector 
(Bulletin.  Vol.  6.  No.  4.  Pg.  540).  No  other  detector 
uooded.  All  connections  marked  on  Cabinet.  Can  l>e 
operated  by  3 dry  cells;  beet  results  obtained  with  4 v. 
Storage  Battery. 
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WATER  HEATER 
(35)  Thomas  Slattery,  Chicago,  asks: 

Q.  I. — How  can  I make  an  electric  water 
heater  which  can  be  used  to  heat  the  water 
in  a hath  tub.' 

A.  i.— This  is  a very  practical  problem,  es- 
pecially if  the  fire  in  the  regular  heater  is  out, 
but  it  is  not  solved  as  easily  as  one  would 
like  to  have  it.  Because  of  the  high  specific 
heat  of  water  it  will  take  a very  large  amount 
of  energy  to  heat  the  water.  At  least  a con- 
sumption rate  of  io  kilowatts  would  be  neces- 
sary to  heat  sufficient  water  in  half  an  hour. 
In  addition  to  this  the  heater  should  be  in 
a water  tight  receptacle,  and  yet  capable  of 
readily  radiating  its  heat.  If  you  desire  such 
a heating  device  we  would  recommend  that 
you  correspond  with  the  Simplex  Electric 
Heating  Co.,  at  Cambridge,  Mass. 


electrical 

Tlds  dictionary  contains  up- 
wards of  4.800  words,  terms  and 
phrases  employed  In  the  electrical 
profession,  with  their  definitions 
given  In  the  m st  concise,  lucid 
and  comprehensive  manner. 

VEST  POCKET 

Much  thought  and  great  care 
has  been  exercised  In  the  prepa- 
ration of  this  unique  work  by  llie 
luthor.  Mr.  William  L.  Weber. 
M.  E. 

Tills  valuable  Look  will  be  rent 
p stpald  to  any  address  on  receipt 
of  pri''r  cn!y  r*  - 

Modem  Publishing  Ce. 

131  rultoo  SL.  New  York. 

DICTIONARY 


Girls  — Girls  — Nothing  But  Girls 

Classy  pictures  of  beautiful  women  In  natural 
and  entrancing  poses.  HeaUj  delightful.  They 
will  Increase  your  heart  Ixxits  (If  you  are 
human).  Just  the  kind  of  picture*  that  yon 
may  have  been  looking  for  A fascinating  set 
of  ten  pictures  sent  In  plain  wrapper  for 
j 5i)c.  (stamps  or  money  order).  Order  a 
sample  set  and  you  will  want  more  of 
S them.  BRONX  SIR  IS  CLUB.  41 7 E.  1S1stSt.Ni*  York 


TUNING  COIL. 


IMPROVING  THE  CONDITION  OF 


EMPLOYEES 


It  is  gratifying  to  note  the  increasing  num- 
ber of  firms  that  are  sharing  the  profits  of 
the  business  with  their  employees.  A few 
years  ago  such  an  action  would  have  been 
very  uncommon,  but  to-day  there  are  many 
firms  that  grant  annual  bonuses  to  their  em- 
ployees. In  fact,  it  is  a sign  of  the  times — a 
forerunner  of  an  era  of  better  understanding 
between  Capital  and  Labor. 

Although  the  business  transacted  by  the  L. 
S.  Starrett  Company  of  Athol.  Mass.,  suf- 
fered a depression  during  the  latter  part  of 
the  past  year,  due  to  the  general  poor  busi- 
ness conditions,  the  firm  again  declared  a 
bonus  of  2 per  cent,  to  each  employee  of  the 
total  wages  paid  him  during  the  past  year. 
The  firm  also  granted  a similar  dividend  in 
December  of  1912. 


STORAGEJBATTERIES 

The  plate*  and  Jars  of  “Solar**  batteries  are  Identical 
with  those  of  the  high  grade  “Helloe”  ignition  battery. 

Tills  Is  the  first  opportunity  the  amateur  has  had  to 
obtain  a really  good  storage  bnttery  at  a low  price. 


4 v.  30  amp.  hr.  “Solar**  Ready  for  use I5.0Q 

4 r.  60  **  **  “ 8.00 

6 v.  30 8.00 

6 v.  60  **  **  “ 10.50 


Aluminum  Wire  No.  14  gauge.  50c.  lb.  Murdock  Wire- 
less goods.  Thordaraen  Transformers  and  other  first-class 
material. 

J.  ELLIOTT  SHAW  CO.,  632  Arch  St.,  Philn. 


(36)  Orville  Drake,  Indiana,  asks: 

Q.  1. — What  are  the  best  proportions  of  the 
length  to  diameter  of  a single  slide  tuning 
coil  ? 

A.  1. — It  is  considered  good  practice  to  have 
the  length  about  four  times  the  diameter. 

Q.  2. — Would  number  18  S.  C.  C.  copper 
wire  be  a good  size  to  wind  such  a coil  with  ? 

A.  2. — Yes,  it  would  do  very  well  It  would 
be  better  if  you  could  use  bare  wire. 

Q.  3- — What  is  the  best  mineral  to  use  for 
a detector? 

A.  3. — For  a long  time  it  was  considered 
that  the  combination  known  as  perikon  was  the 
best,  but  later  results  have  shown  that  galena 
using  a fine  wire  for  the  contact  is  superior  to 
perikon. 


Audlon  Detector  complete  (lees  Storage  Battery). 

4 v.  30  amph.  Solar  Storage  Battery 

Extra  lamp*.  upon  return  of  old  one 

Extra  sensitive  tented  lamp* 


>15.00 
5.00 
3.50 
5 00 


If  You  Will  Take  Advantage  of  This  Right  Away 

In  addition  to  sending  GAS  ENERGY,  which  is  the  liveliest  and  newsiest  for  those 
interested  in  gas  engines,  for  one  year,  we  will  send  you  free  a copy  of  “How  to  Run  and 
Install  Gasoline  Engines."  GAS  ENERGY  covers  the  Stationary,  Portable,  Automobile, 
Marine,  Aeronautic,  and  Producer  fields  in  a way  that  no  other  paper  doea.  Just  send  60c. 
in  postage  or  currency  and  we  will  enter  your  subscription  for  a year  and  mail  you  gratis 
copy  of  the  above  mentioned  book. 

GAS  ENERGY  CO.,  22  Murray  St,  NEW  YORK  CITY 
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Classified  Advertisements 

Ywu  will  find  it  i |eod  investment  to  nee 
these  oolemma. 

Advertisements  in  this  department  6 cents  a 
word;  no  display  of  any  kind.  Payable  in  ad* 
vance,  by  currency,  check,  money  order  or  stamps. 
Count  7 words  per  line. 

5%  diseoumt  for  8 inaortlona 
10%  dlnooiamt  for  6 insertions 
15%  diseonnt  for  9 insertions 
80%  diseonnt  for  18  insertions 
witlain  one  year. 

One  of  the  most  profitable  high  grade  classified 
mediums  in  the  United  States.  Try  it  out. 

Advertisements  for  tlao  April  issne 
nnst  be  in  onr  bonds  not  Inter  tbon 
Morck  1st. 


AGENTS 


EXCLUSIVE  TERRITORY  NOW  BEING  AL- 
lotted  for  Little  Giant  Lift  and  Force  Pump.  Only 
thing  of  its  kind;  it  has  free  field  wherever  there’s 
plumbing.  Removes  all  stoppages  in  pipes,  saves 
plumbers’  bills,  prevents  noxious  gases.  Everyone 
wants  it,  everyone  can  afford  it,  everyone  can  operate 
it.  As  strong  in  business  world  as  among  homes. 
Selling  at  top  speed.  60,000  already  in  use.  I can 
gram  you  absolute  monopoly  and  fix  you  for  life,  if 
you  are  the  right  man.  Address  at  once,  J.  E.  Ken- 
nedy, M.  S.  19,  41  Park  Row,  New  York  City 
(r)+ 

GET  AGENCY— CAMPBELL  TIME  SWITCH— 
automatically  turns  on  or  off  electric  lights  at  any 
predetermined  time.  The  Campbell  Bell  Transformer 
rings  ejectric  bells  from  the  electric  light  current. 
Great  line  to  sell  the  stores  and  the  homes.  Write 
quick.  Campbell  Electric  Co.,  Lynn,  Mass.  (r)* 

$60.00  PER  WEEK  AND  UP.  HOW  FAR  UP 
depends  on  yon.  Enormous  sums  are  being  made  by 
Oxygenator  Salesmen — one  has  made  $21,600  in  three 
years;  another  $6,000  in  one  year;  another  f4,600  in 
six  months.  Western  Oxygenator  Co.,  Beatrice,  Neb. 

. (r)^ 


AGENTS— NOVELTY  KNIVES  AND  RAZORS 
are  lightning  sellers.  100  per  cent  profit.  Exclusive 
territory.  Goods  guaranteed.  Novelty  Cutlery  Co., 
206  Bar  St,  Canton,  O. ★ 

AGENTS  CATCHY  SONG— WOULD  YOU  LIKE 
a Little  Girl  Like  Me.  Copy  10c.  Music  Publisher, 
Box  991,  Syracuse,  N.  Y. 


SPARE  TIME— NO  CANVASSING.  REPORT 
information,  names,  etc.,  to  us.  Markets  waiting.  En- 
close stamp.  “NISCO,  Dept.  HDF,  Cincinnati. 

(10)* 


AGENTS— GET  IN  QUICK  ON  THIS.  “SX” 
marks  tools,  steel,  iron,  etc.  Agent’s  sample  ten 
cents.  Essex  Laboratories,  West  Lynn,  Mass. 


WANTED— MAIL  ORDER  DEALERS  TO  EN- 
close  stamp,  description  and  prices  best  26c  article 
ever  offered.  New.  Phelps  Specialty  Company,  Dept. 
O.  Caro,  Mich. 


PATENTED  STICK-PIN  GUARD,  PREVENTS 
loss  of  pin.  Gold  plated.  Postpaid  for  10  cents. 
Special  prices  in  quantities  to  agents  and  mail  order 
houses.  Abner  B.  Shaw.  No.  Dartmouth,  Mass. 


THIS  ELECTRICAL  DICTIONARY  WILL 
just  fit  in  your  vest  pocket.  Carry  it  around  with 
you  while  _you  are  at  work.  “Handy  Vest  Pocket 
Electrical  Dictionary.”  by  Wm.  L.  Weber.  M.  E., 
containing  upwards  of  4,800  words,  terms  and  phrases 
employed  in  the  electrical  profession  with  their 
definitions  given  in  the  most  comprehensive  manner. 
Full  leather  cover:  60c,  postpaid.  Modern  Publishing 
Co..  281  Fulton  St.,  New  York.  (tf) 


BUSINESS  OPPORTUNITIES 


SAFETY  RAZOR  BLADES  SHARPENED  ON 
the  “American”  machine  are  Positively  Sharp.  If 
none  of  these  machines  are  in  operation  in  your 
locality,  then  send  the  blades  to  us;  we  will  sharpen 
them  for  you  at  the  rate  of  Gillette  and  other  small 
blades  2j4c  each.  We  also  sharpen  and  hone  the 
ordinary  razor.  Complete  sharpening  outfits  furnished 
to  those  desiring  to  engage  in  this  profitable  business. 
Full  information  free.  American  Sharpening  Machine 
Co.,  Dept.  M,  184  Washington  St,  Chicago.  ★ 


GOO  PER  CENT.  PROFIT  IN  ORNAMENTAL 
casting  of  concrete,  artificial  marble,  plaster,  papier- 
mache,  marble  dust,  imitation  wood,  soft  metals,  for 
manufacturing  interior^  exterior  decorations,  garden 
furniture,  statuary,  artistic  homes,  fountains,  sanitary 
flooring,  tiling,  tombstones,  cement  caskets,  stuccoing 
buildings,  life  casting,  ornament  copying,  modeling, 
coloring,  gilding,  making  elastic,  rigid  moulds,  in- 
structions complete  $1.  Material  furnished.  Free! 
200  illustrations  beautiful  casts.  (Mail  address  to* 
day.)  W.  L.  Mahler,  117  Russell  St.,  Brooklyn, 


FREE  FOR  SIX  MONTHS— MY  SPECIAL  OF- 
fer  to  introduce  my  magazine  “INVESTING  FOR 
PROFIT.”  It  is  worth  $10  a copy  to  anyone  who 
has  been  getting  poorer  while  the  rich,  richer.  It 
demonstrates  the  REAL  earning  power  of  money, 
and  shows  how  anyone,  no  matter  how  poor,  CAN 
acquire  riches.  INVESTING  FOR  PROFIT  is  the 
only  progressive  financial  journal  published.  It  shows 
how  2100  grows  to  $2,200.  Write  NOW  and  I'll 
tend  it  six  months  free.  H.  L.  Barber,  418,  20  W. 
Jackson  Blvd.,  Chicago.  (6)ik 


FORMULA  AND  INSTRUCTIONS  FOR  MAK- 
ing  and  selling  most  reliable  and  effective  razor  and 
safety  blade  sharpener — use  any  kind  of  strop.  In- 
cludes process  for  resharpening  safety  blades  (with- 
out machinery).  Blade  Process,  Box  810.  Richmond, 
Viiginia. 


MAIL  DEALERS— MY  JOKE-NOVELTIES  ARE 
paying  big  profits.  Imprint  catalogue  supolied  at 
actual  printer’s  cost.  Joseph  M.  Mathieu,  203  Court 
St.,  Brockton,  Mass. 


NAMES  FOR  SALE — MAIL  BUYERS.  FARM- 
ers,  school  teachers,  agents;  original  letters  for  rent. 
Big  Mail  Directory,  1124  Foster  Ave.,  Chicago.  (2) 


MAKE  FROM  $100  TO  $500  A MONTH  WITH 
illuminating  paint.  Particulars  for  stamp.  M.,  Box 
35,  Hagerman,  Idaho.  (1) 


“MONEY  MAKING  IDEAS.”  PUBLISHED 
monthly,  turns  your  spare  time  into  cash.  Sample 
copy  free.  A.  Kraus,  409  Chestnut  St.,  Milwaukee, 
Wls.  * 


$6  DAILY  EASILY  EARNED  AT  HOME  IN 
spare  time  silvering  mirrors;  no  capital  required; 
particulars  free,  giving  full,  explicit  instructions. 
Geo.  L.  Patterson,  Dept.  N,  Brooksville,  Ky. 


THE  BEST  MAIL  ORDER  PROPOSITION  ON 
earth.  Particulars  free.  Luther  Gordon  Co.,  North- 
western Bldg.,  Chicago.  (10 )★ 


EMPLOYEE!  IF  YOU  DON’T  MAKE  $10  A 
day,  write  me.  C.  Henrikson,  Box  247.  Tioga, 
N.  Dak. 


“THE  GREATEST  MAIN  ORDER  PROPOSI- 
tion  Ever  Placed  in  Your  Hand”;  “The  Medical 
Field”;  “Building  a Business  with  Beauty  Prepara- 
tions”: “The  Mail  Order  Book  Business,”  and  many 
other  feasible  plans  fully  explained  in  current  Booster 
Magazine — the  one  bona  fide  publication  devoted  ex- 
clusively to  .the  interests  of  agents  and  all  interested 
in  the  Mail  Order  Business.  More  people  read 
“Booster”  than  any  other  trade  paper — this  alone 
should  convince  you  that  to-day  is  the  day  to  learn 
all  about  “Booster” — it’s  money  coining  suggestions 
and  propositions.  Join  our  ranks  now.  Let  “Booster” 
put  you  next  to  the  best  money  making  propositions — 
ones  that  actually  get  you  the  money!  Ten  cents 
brings  two  copies  worth  dollars  to  you.  If  you’re  dis- 
satisfied your  dime  back.  Booster  Magazine,  864 
Northwestern  Bldg.,  Chicago. 
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AUTOMOBILES 


HELP  WANTED 


USE  AN  AIR-FRICTION  WITH  NEW  1914  IM- 
provements.  Increases  power  and  economy  of  motor 
one-half.  Absolutely  impossible  to  choke  or  load. 
Uses  distillate,  gasoline  or  half  kerosene  with  finest 
results.  Starts  easy  in  coldest  weather.  We  fit  all 
motors,  guaranteeing  definite  results  or  refund  money. 
Exclusive  county  rights.  Liberal  exchange  on  other 
carbureters.  The  Air-Friction  Carbureter  Co.,  Day- 
ton.  Ohio.  (r)W 


BIG  MONEY  VULCANIZING  TIRES;  Busi- 
ness growing  fast;  start  at  home;  small  capital;  easy 
learned;  book  60c.  Vanderpool's,  Springfield,  O. 

1 r)* 


BOAT  BUILDING  FOR  AMATEURS.  BY 
Adrian  Neison.  C.E. — This  book  will  tell  you  how  to 
build  all  manner  of  small  boats,  such  as  punts, 
skiffs,  canoes,  row  and  sail  boats.  Only  $1.00,  postpaid 
231  Fulton  St.,  New  York  City.  (tf) 


BOOKS,  ETC. 


SECOND-HAND  BOOKS— HALF  PRICES  ON 
every  subject;  new  *6  per  cent  discount;  books 
bought;  catalogue  No.  S18  tree.  Foyle,  1*1  Charing 

Cross  Road,  London,  England.  (l)ir 

SEND  12c.  FOR  “SEXUAL  PHILOSOPHY,’’ 

dearest,  best,  most  instructive  sex  manual  published. 
Actually  teaches;  not  merely  argues.  Wnta  today. 
‘'Health-Wealth"  Publishing  House,  81  Bennington 
St.  Lawrence,  Mass.  (2) 


FREE  CATALOGUE  OF  USEFUL  AND  EN- 
tertaining  books  for  pleasure  and  profit  John  A. 
Sheridan  Co..  417  East  161st  St,  New  York. 


GET  VALUABLE  MAIL*  WHOLE  YEAR  FOR 
SO  cents.  Money  returned  if  unsatisfactory.  Cornish 
Electric  Company,  Schenectady,  N.  Y. 


BOOKS  ABOUT  ELEVATORS— BEST  PUB- 
lished.  Morse,  19  Union  PI.,  Yonkers,  N.  Y.  (8) 


MODERN  ELECTRICAL  CONSTRUCTION.  BY 
Henry  C.  Horstmann  and  Victor  H.  Tousley.  A new 
revised  and  enlarged  edition.  lOmo.,  868  pages,  178 
diagrams.  Pocket  size,  full  leather  limp.  Price,  $1.60 
postpaid.  Modern  Publishing  Co.,  881  Fulton  St, 
New  York. CO 

A SAMPLE  COPY  OF  PROGRESSIVE  YOUTH 
will  be  sent  on  request  to  anyone;  the  Progressive 
Youth  is  the  greatest  and  liveliest  monthly  maga- 
zine in  Ohio;  advertising  rates  most  reasonable;  sent 
on  request;  subscription  price,  60  cent  a year.  The 
George  H.  Bender  Publishing  Company,  7917  Cen- 
tral Ave.,  Cleveland.  Ohio. 


JUST  OFF  THE  PRESS— BOUND  VOLUME 
No.  6 of  Modern  Electrics:  contains  more  real  infr- 
action than  is  found  in  $60.00  worth  of  electrical 
books;  1,844  pages;  8,100  illustrations*  1,060  questions 
and  answers.  A veritable  encyclopedia  on  electricity. 
If  you  are  a student  of  electricity  or  desire  to  keep 
in  touch  with  the  electrical  progress  of  the  world 
you  can't  afford  to  be  without  this  wonderful  collec- 
tion of  data  on  inventions,  illustrations  and  writings 
of  leading  authors  from  every  part  of  the  world. 
Positively  only  89  sets  left  Orders  will  be  filled  as 
received  and  money  returned  when  supply  is  ex- 
hausted. Price,  $8.00;  66c  extra  by  mail  in  U.  S.; 
95c  extra  in  Canada.  Modern  Publishing  Co.,  281 
Fulton  St,  New  York,  N.  Y. (tf) 

HAVE  tl  COPIES  OF  MAGAZINES  FROM 
August  1911,  *0  Italy,  1918.  All  in  good  condition; 
cost,  $8.15.  Would  like  perikon  set  or  small  variable 
condenser,  or  something  fn  receiving  line.  J.  Keen, 
884  81st  St,  Brooklyn,  N.  Y. 


BOAT  BUILDING  FOR  AMATEURS.  BY 
Adrian  Neilson,  C E. — This  book  will  tell  you  how 
to  build  all  manner  of  small  boats,  such  ss  punts, 
skiffs,  canoes,  row  and  sail  boats;  only  $1.00,  post- 
paid to  any  address  in  the  U.  S.  Modern  Publishing 
Co.,  881  Fulton  St,  New  York  City. 


EXCHANGE  A SEVEN  VOLUME  CYCLOPE- 
dia  of  electricity  edited  by  the  American  Technical 
Society  and  which  coat  $18.86  six  months  ago,  for  an 
extra  good  professional  type  loose  coupler,  high  volt- 
age transformer  or  other  apparatus.  Carl  Schaefer, 
8118  StMton  Ave.,  Sacramento,  Chi. 


THOUSANDS  OF  GOVERNMENT  POSITIONS 
open^to  men  and  women  over  18.  $65  to  $150  month. 

Vacations,  steady  work.  Parcel  Post  means  many 

appointments.  Common  education  sufficient  ‘/Pull 
unnecessary.  Write  immediately  for  free  list  of 
positions  now  available.  Franklin  Institute,  Dept. 

I)  803,  Rochester,  N.  Y. 


LEARN  THE  REAL  ESTATE  BUSINESS— OUR 
complete  instruction  book  teaches  listing,  appraising, 
management,  salesmanship,  insurance,  brokerage,  adver- 
tising, renting  agency,  forms,  etc.  181  subjects.  Ex- 
cells $80.00  correspondence  course.  Buckeye  cover, 
76c.  Silk  cloth,  $1.00  postpaid.  Realty  Book  Co.. 
6997  Euclid  Ave.,  Cleveland,  Ohio.  (S)W 


$$$$$$$$$$EARN  $100  MONTHLY  REPORTING 
local  information.  Name,  etc.,  to  us.  We  control 
valuable  markets.  No  canvassing.  Enclose  stamp. 
National  Information  Sales  Company. — BCQ— Cin- 
cinnati, Ohio. 


FREE  ILLUSTRATED  BOOK  TELLS  OF 
about  800,000  protected  positions  in  U.  S.  service. 
Thousands  of  vacancies  every  year.  There  is  a big 
chance  here  for  you,  sure  and  generous  pay.  lifetime 
employment.  Just  ask  for  booklet  S-947.  No  obliga- 
tion. Earl  Hopkins,  Washington,  D.  C. 


I WILL  START  YOU  EARNING  $4  DAILY  AT 
home  in  spare  time  silvering  mirrors;  no  capital;  free 
instructive  booklet  giving  plans  of  operation.  G.  F. 
Redmond.  Dept.  A.  G.,  Boston,  Mass.  (6)*Ar 


MECHANICAL  DRAWING.  THE  WARNER 
system  makes  expert  draftsmen.  If  you  are  earn- 
ing less  than  $26.00  per  week  we  can  increase  your 
salary.  Free  book.  Colorado  Correspondence  Col- 
lege, Dept.  65,  Denver,  Col. 


WANTED— SEVERAL  HONEST.  INDUSTRIOUS 
people  to  distribute  Patriotic  Literature.  Salary  $60 
per  month.  Prof.  Nichols,  Box  F,  Naperville.  111. 

(O* 


ELECTRICAL  APPARATUS 


VOLTMETERS  AND  AMMETERS.  $1.25.  IM- 
pioved,  accurate  and  quick- reading.  Ideal  for  ex- 
perimental purposes.  Built  to  remain  in  circuit  with- 
out injury.  Not  effected  by  direction  of  current. 
Piogressive  Mfg.  Co.,  Box  296,  Reading,  Pa. 


ELECTRICAL  GOODS  AT  REASONABLE 
prices.  We  sell  revolver  flashlights,  complete,  for 
$1.26.  Also  many  other  bargains.  Write  for  circu- 
lars. J.  W.  Denton,  Gregory,  Mich. 


DIAMOND  TRANSFORMERS  OPERATE  BELLS, 
toys,  signals,  rectifiers  for  charging  storage  batteries 
and  spark  coils  through  stendowns  from  110  v. 
Most  reliable  on  the  market.  See  Advt 


DIAGRAMS— OUR  MODERN  BLUE  PRINT 
Chart  Method  of  Electrical  Wiring.  Write  for  in- 
formation. Electrical  Wiring  Diagram  Co.,  Box  C- 
178  Altoona,  Pa.  (1) 


DETECTIVE  PHONE— MAKE  ONE  YOURSELF. 
You  can  hear  a whisper.  Plans  and  information  25c. 
Lobe  Mfg.  Co.,  167  W.  102d  St.,  New  York  City. 


MOTION  PICTURE  PLAYS 


WRITE  MOVING  PICTURE  PLAYS;  $68  EACH; 
all  or  spare  time;  no  correspondence  course.  Details 
free.  Atlas  Publishing  Co.,  868,  Cincinnati,  Ohio. 

(O* 


SCENARIO  WRITERS  LISTEN.  “A  BARGAIN." 
I typewrite  photoplay  manuscripts  of  1000  words,  fur- 
nish carbon  copy,  advise  sale,  only  $1.  Address  Pho- 
toplay Typewriter,  6726  Pine  St,  Philadelphia,  Pa. 
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FOR  SALE 


INSTRUCTION 


BRANDES  $13  NAVY  PHONES,  $8.  PRACTI- 
cally  new;  150  ohm  double  head  set,  self-assembled, 
$1.00;  $5.40  Mesco  1 in.  coil,  $2.50;  3 Vi  lb.  No.  14 
aluminum  wire,  $1.00;  $1.50  Eveready  ammeter,  $.50; 
Tr  instrument,  $.75;  other  bargains. 

Hallie  Hawkins.  245  S.  Front  St.,  Columbus,  Ohio. 


3 KW.  TRANSFORMER  FOR  SALE.  TYPE  E. 
Clapp- East  ham  Co.  make.  Has  four  variations  of 
power.  Transformer  is  in  fine  condition;  as  good  as 
new.  Cbst  $160.00.  Will  sell  for  $60.00.  A bargain. 
The  San  Antonio  Wireless  Association,  350  E.  Com- 
merce St.,  San  Antonio,  Texas. 


FOR  SALE — WIRELESS  SPECIALTY  APPA- 
ratus  Co/s  phones  with  adjustable  magnets,  new,  very 
sensitive,  000  ft.  7 -stranded  No.  20  phosphorus 
bronze  and  800  ft.  No.  10  aluminum  aerial  wire;  also 
several  spark  coils.  Harry  Weber.  Canal  Dover, 
Ohio. 


ANYONE  WISHING  TO  PURCHASE  WIRE- 
less  or  electrical  articles  cheap  will  do  well  by  writ- 
ing me  and  arrange  for  some  time  to  see  same.  State 
what  you  are  after.  Arthur  Quattlander.  417-0  West 
43d  St.,  New  York  City. 


FOR  SALE— ONE  ROBBINS  & MEYERS 

Standard  D.  C.  motor.  % h.p. — 2000  r.p.m. — 110  v. 
1.6  A.  $10.00.  21  lbs.  No.  28  D.C.C.  copper  magnet 
wire,  22  lbs.  No.  12  D.C.C.  copper  magnet  wire, 
$12.00.  Irving  T.  Patridge.  Milbank,  S.  D. 


ONE  ONLY— 1 KW.  TYPE  C QUENCHED 
spark  transmitting  set  ordered  for  one  of  our  Cen- 
tral American  customers  which  order  was  later  can- 
celed. Absolutely  new.  $226.00.  Tropical  Trading 
Co.,  New  Orleans,  La. 


K HORSEPOWER  DIRECT  CURRENT,  110 
volt  motor,  good  condition,  $20.  Can  be  used  as 
dvnamo.  Knox  Cooper,  289  Westminster  Road.  Ro- 
chester. N.  Y. 


1 COSMOS  E.  CO.  X KW.  O.  CORE  TRANS 
former,  2 J.  J.  Duck  1 qt.  Leyden  Jars,  1 New  Hal- 
cun  Rotary  Spark  Gap.  First  offer  takes  all.  George 
A.  French,  800  S.  Hamilton  St.,  Mobile,  Ala. 


ONE  1-KW..  10,000  VOLT  CLOSED  COIL 

transformer,  price  $20.00;  one  closed  core  transformer 
for  quenched  spark,  price  $16.00.  Both  new.  Thomas 
Drury,  1214  Edgar  St,  Evansville.  Ind. 


1-INCH  SPARK  COIL,  $2.76:  6-INCH  FAN  MO- 
tor,  $3.00;  miniature  electric  railway  and  other  appa- 
ratus; practically  new.  E.  Eckhart,  Kcndallville,  Ind. 


FOR  SALE-COMPLETE  SENDING  AND  RE- 
cefving  wireless  outfit  Jos.  Saggese,  997  Kent  Ave., 
Brooklyn,  N.  Y. 


FOR  SALE— MOVING  PICTURE  FILMS.  ANY 
subject,  lc  per  foot  Davis  Service,  Watertown, 
Wis.  (2) 


FOR  SALE  CHEAP— COMPLETE  STATION. 
Send  for  particulars.  L.  Hamilton,  Harvard,  111. 


$7.50  BUYS  16-MILE  SENDING  SET.  ED  WA* 
BRYCH,  840  Medbury  Ave.,  Detroit,  Mich. 


A HIGH  GRADE  WIRELESS  OUTFIT,  $30.00. 
Arthur  Haake,  Closter,  N.  J. 


DO  YOU  WANT  THIS  BOOK,  WHICH  TELLS 
yon  how  to  test  and  operate  all  different  kinds  of 
electrical  apparatus,  from  generators  and  motors  to 
lamps  and  Sells?  Only  $1.60  postpaid.  ''Electricians' 
Operating  and  Testing  Manual,**  by  Henry  C.  Horst- 
mann  ana  Victor  H.  Tousley,  16mo.,  full  feather,  and 
chuck  full  of  the  right  kind  of  information,  which 
can  be  readily  mastered  by  the  layman  as  well  as 
the  experienced  man.  Modern  Publishing  Co..  231 
Fulton  St.,  New  York.  (tf) 


. EXPERIMENTERS  WHO  DESIRE  COMPLETE 
instructions  for  making  a step-down  transformer  for 
experimental  purposes,  at  small  expense  (that  can  be 
connected  with  ordinary  house  circuits)  to  send  25c 
for  the  best  book  ever  issued  on  the  subject.  Great 
demand;  everybody  wants  it  Better  than  batteries. 
Address,  Engineering  Education  Extension,  Lock  Box 
41,  Hanover,  N.  H. 

FREE  TUITION  BY  MAII^-CIVIL  SERVICE, 
mechanical  drawing,  stationary  engineering,  electric 
wiring,  agriculture,  poultry,  normal,  bookkeeping, 
shorthand  and  typewriting  courses.  For  free  tuition, 
apply  Carnegie  College,  Rogers,  Ohio.  (r)* 

FREE-ILLUSTRATED  BOOK  ON  HYPNOTISM 
and  ather  occult  sciences  to  all  who  send  their  ad- 
drem.  Writs  to-day  and  learn  how  to  influence  and 
control  others  M.  D.  Betts  Sts  174,  Jackson, 
Mich- (r)» 

WOULD  YOU  LIKE  TO  BE  A PROFESSIONAL 
wireless  man?  Ex-operator  will  give  you  complete  in- 
formation regarding  how  to  become  a professional 
operator  for  25  cents.  J.  C.  Crowley,  606  Grand  St., 
Troy,  N.  Y. 

DOCTOR,  BACHELOR.  OTHER  DEGREE 
courses:  resident,  non-resident  Address  Vetus  Acad- 

Ave*’  West  lfoboEen?ranCh*  Rcgistered*  120  PaJisade 

GOOD  POSITIONS  OPEN  EVERYWHERE. 
Let  us  place  you.  State  qualifications,  salary,  etc., 
first  letter.  "NISCO”  Dept  MDF,  Cincinnati. 

(10)* 

HYPNOTISM  PRACTICALLY  TAUGHT  AND 
demonstrated  in  class  or  private.  Satisfaction  guar- 
anteed or  money  refunded.  Ernestus  School,  Box  7. 
954  Broadway.  Brooklyn,  N.  Y. 

BE  A HANDCUFF  KING!  ENORMOUS  SAL- 
anes  paid.  Full  instructions  25c.  Particulars  free. 
Forsbcrg,  211  N.  Second,  Portland,  Ore.  * 

SOLDER  WITHOUT  HEAT.  FULL  DIREC- 
tions,  26c.  H.  Mason,  218  Sherbrook  St.,  Peterboro, 


26  FORMULAS  FOR  50C.  RENEWING  DRY 
Batteries.  List  free.  Charles  A.  Lutz,  Dept.  F. 
York,  Pa.  K (2j 

GOOD  BLACKSMITHS  ARE  SCARCE  AND 
few  learning  the  trade  and  the  blacksmiths  must  make 
the  tools  for  all— from  surgeon  to  the  safe  blower. 
Buy  Toys  Modern  Methods  -Forging  and  Welding 
different  kinds  of  steel  solid,  and  doing  all  hard  jobs 
easy,  also  hardening  and  tempering  to  a standard  bv 
colored  charts.  Any  smith  can  be  an  expert  that 
means  good  jobs  and  big  money.  All  for  one  dollar. 
Send  for  valuable  samples  free.  W.  M.  Toy.  Sid- 
ney. Ohio.  (r)^ 

. “HOWTO  MAKE  WIRELESS  INSTRUMENTS,” 
by  20  Wireless  Experts,  containing  96  pages  and  76 
illustrations,  written  expressly  for  wireless  amateurs, 
ana  is  a book  that  you  cannot  afford  to  be  without. 
Price,  25c  postpaid.  Modern  Publishing  Co.,  231 
Fulton  St.,  New  York  City.  (r) 


MACHINERY 


MODELS  MADE  FOR  INVENTORS:  GENERAL 
machine  work;  designing  and  perfecting;  developing 
automatic  devices  and  machinery.  In  a position  to 
do  all  kind  of  light  tool  and  machine  work.  Prices 
reasonable;  estimates  cheerfully  given.  Ideal  Madiine 
Works,  61  Ann  St.  New  York  City.  (r)* 


FREE  CATALOGUE  OF  MODEL  SUPPLIES. 
Castings,  metal  specialties  on  contract  North  Chica- 
go Tool  Works,  2134  Grove  Ave.,  North  Chicago,  111. 

(2) 


‘'CONSTRUCTION  OF  INDUCTION  COILS  AND 
Transformers'*  is  a valuable  book,  containing  100  pages 
and  72  illustrations,  by  H.  W.  Secor.  You  cannot 
afford  to  be  without  this  book,  which  is  the  latest 
work  on  construction  of  induction  coils  and  trans- 
formers. $.25  postpaid.  Modern  Publishing  Co.,  231 
Fulton  St..  New  York.  (r) 
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PICTURES  AND  POST  CARDS 


REAL  ESTATE 


PANAMA  CANAL  POST  CARD  VIEWS 
mailed  direct  from  Canal  Zone  to  any  address,  10c — 
3 for  86c.  B.  Cunrer.  Box  863,  Providence.  R.  1. 

1000  WAYS  GETTING  JUCU— BOOK  CONTAIN- 
inf  108  pages,  86c;  100  printed  envelopes,  80c;  Jelly 
Joker’s  Joke  Book,  10c;  18  pretty  poetcards,  10c. 
Cycle  Press,  1007  Jason,  Denver,  Colo. 

24  ARTISTIC  BEAUTY  POSES.  BEAUTIFUL 
woman,  10c  New  04-page  book  for  gentlemen,  19c. 
Both  20c.  Normal  Specialty  Co.,  Id  7,  Englewood, 
Chicago. 


8 x 10  PHOTOGRAPH  OF  ARLINGTON  RA- 
dio  Station  and  Towers  (NAA),  26  cents.  Hillers 
Photo  Company,  238  First  St.,  S.  E.,  Washington, 
D.  C. 


MORE  THE  MERRIER,  EVERYTHING  CHEER- 
ier,  pastime  superior.  Exchange  postals.  “True 
Blue"  has  perfect  plan.  Write  E.  Ed  Ericson,  Dept. 
M.  Elroy,  Wis. 


ONE  HUNDRED  WAYS  TO  KISS  A GIRL  AND 
other  things.  Something  real  good.  Price,  86  cents. 
Bronx  Girls  Club,  417  E.  161st  St.,  New  York. 

26  COMIC  POST  CARDS  AND  BOOK  OF  FUR 
tations,  10c  A.  Kraus,  408  L.  Chcetnu*  SC,  Mil- 
waukee Wis.  * 

FEMALE  BEAUTY  CARDS.  REAL  PHOTO- 
graphs.  6 for  26c  Maple  Co.,  121.  Napanoch, 


FIVE  CHARMING  FEMALE  BEAUTY  CARDS, 
hand  colored,  26c  Chan  D.  Durso,  26  Mulberry  St. 
New  York. 


LET  US  SELL  YOUR  PROPERTY— ANYTHING. 
Bargains  everywhere — inquiries  daily.  State  particu- 
lars first  letter.  “NISCO,”  Dept.  XDF.  Cincinnati. 

(10)  ★ 


FOR  SALE:  60  ACRES  OF  FINE  LAND.  ON 
Grand  Island,  N.  Y.,  fronting  on  the  beautiful  Nia- 
gara River,  right  across  from  Buffalo;  suitable  for 
high  grade  development,  bungalow  plots,  gentleman's 
estate  or  farming;  nearly  600  feet  shore  front  with 
riparian  rights;  price  $800  per  acre;  worth  $600;  lib- 
eral terms  will  be  made  with  responsible  parties;  house 
and  barns  near  ahore.  Address  W.  H.  Northrop, 
Grand  Island,  Erie  County,  New  York.  (r) 


THIS  ELECTRICAL  DICTIONARY  WILL  JUST 
fit  in  your  vest  pocket.  Carnr  it  around  with  you 
while  you  are  at  work.  “Handy  Vest  Pocket  Electri- 
cal Dictionary,"  by  Wm.  L.  Weber,  M.E.,  containing 
upwards  of  4,800  words,  terms  and  phrases  employed 
in  the  electrical  profession  with  their  definitions  given 
in  the  most  comprehensive  manner.  Full  leather 
cover  60c  postpaid.  Modern  Publishing  Co.,  231 
Fulton  St.,  New  York.  (tf) 

STAMPS,  COINS,  ETC. 


$4.26  PAID  FOR  FLYING  EAGLE  CENT  OF 
1866.  Hundreds  of  other  coins  bought.  Send  10c 
for  buying  catalog.  A.  Kraus,  400  K.  Chestnut  St, 
Milwaukee,  Wis.  * 

OLD  STAMPS  BOUGHT— $76.00  PAID  FOR 
a certain  old  stamp;  hundreds  of  other  stamps  bought. 
Send  stamp  for  buying  list  A.  Kraus,  108  Kraus 
Bldg.,  Milwaukee,  Wis,  * 


80  NIFTY  POST  CARD  VIEWS  10G  STEWART 
CO.,  Providence,  R.  I. 


THREE  ARTISTIC  BEAUTY  POSES.  10c. 
Taylor  Bros.,  X,  2129  Clifton,  Chicago. 


PRINTING  AND  ENGRAVING 


DIGNIFY  YOUR  CORRESPONDENCE.  100  LET- 
terheads  and  envelopes  printed  on  excellent  bond. 
$1,  prepaid.  600  letterheads  or  envelopes,  $1.60. 
1,000  for  $2.60.  Samples  free.  Proper  printing. 
Robison  Printery,  Curwensville,  Pa.  (2) 


1000  IMITATION  TYPEWRITTEN  LETTERS, 
heading  black,  body  purple,  bond  paper,  $8.00.  All 
other  printing  low  prices.  Samples  free.  Good’s 
Press,  Harrisonburg,  Va. 


BUSINESS  CARDS— 100  NEAT  CARDS.  PRINT- 
ed,  postpaid,  87c,  360  for  $1.00.  15  years  serving 

customers  by  mail.  Amity  Specialty  Press.  Card 
Dept.,  Amityville.  N.  Y. 


PRINTING.  100  THREE  KINDS.  $1.60.  LET- 
terheads.  note  heads,  cards,  statements,  envelopes,  tags. 
Moors  & Co..  028  W.  Madison,  Chicago. 


GUMMED  LABELS.  8,000  $1.00.  1x2  INCHES. 

Catalogue  Free.  Helmut  Company,  Hoboken.  N.  T. 


LEARN  CUT-MAKING.  $1.  SPECIMEN  2C. 
Rex  Print,  Trenton,  Mo. 


WANTED  H KW.  CLOSED  CORE  TRANS- 
former  in  exchange  for  2 silicon  detectors  with  sili- 
con. 1 electrolvtic  detector.  1 Jr.  fixed  condenser,  t 
double  slide  electro  Jr.  tuners,  also  a large  assort- 
ment of  telephones  and  part*,  magneto*,  receivers, 
transmitters,  etc.  Ralph  Carnahan,  887  E.  Church  St., 
Urban*.  Ohio. 


WHAT  AM  T OFFERED  IN  EXCHANGE  FOR 
a H K.  W.  Holtxer-Cabot.  Motor  Gen  crater  with 
rheostats,  cost  $06.  A Wheatstone  Bridge  from  l to 
1.000.000  ohms.  A Clapp-Eastham.  Commercial  Blitxen 
Inning  transformer,  on  marble  base,  cost  $60.  Am 
interested  in  large  Victrob  and  records.  J.  F. 
Arnold,  842  Ernst  118th  St.  New  York. 


I WISH  TO  TRADE  A THREE-INCH  SPARK 
coil,  also  a five-inch  core,  one  110  V.  60  C.  V5  kw. 
transformer  and  one  to  be  used  with  interrupters. 
Also  have  spark-gaps  for  earh  transformer. ^ Desire 
receiving  instruments.  E.  R.  Hall,  Peddie  Inst.. 
Hightstown.  N.  J. 


.24  VARIETIES  CUBAN  STAMPS,  It  CENTS. 
List  of  6,000  low-priced  stamps  free.  Chambers  Stamp 
Co.,  Ill  L.  Nassau  St,  New  York  City.  (r)Ar 

SEND  NAMES  OF  THREE  COLLECTORS  AND 
receive  packet  of  stamps.  Free,  catalog  value  60c. 
H.  B.  Weir  & Co.,  Springville,  N.  Y. 


STAMPS— 106  CHINA.  ETC.,  STAMP  Dic- 
tionary and  list,  2c.  A.  Bullard,  Sta.  A.,  Boston, 
Mass.  (1J 

YOUR  LIBRARY  IS  NOT  COMPLETE  WITH- 
out  a copy  of  Bound  Volume  No.  4 of  Modern  Elec- 
trics containing  958  pages,  with  over  1,000  illustra- 
tions and  1,200  questions  and  answers  on  topics  of 
vital  importance  to  you.  Elegantly  bound  in  black 
cloth;  gold  stamped.  Our  supply  is  limited,  so  order 
today  while  you  think  of  it  and  you  will  not  be 
disappointed.  Price,  2.00;  40c  extra  by  mail  in 

U.  S. : 76c  extra  in  Canada.  Modern  Publishing  Co.. 
281  Fulton  St..  New  York,  N.  Y.  (tf) 


TELEGRAPHY 


TELEGRAPHY  — MORSE  AND  WIRELESS  — 
Railway  accounting  (station  agency)  taught  quickly. 
Railroad  and  Western  Union  wires  and  complete 
Marconi  wireless  station  in  school.  Oldest  and  larg- 
est school.  Expenses  low-can  earn  part.  Positions 
secured.  Catalopue  free.  Dodge’s  Institute,  Sixth 
St..  Valparaiso,  Ind.  (5)^ 


WIRELESS,  COMMERCIAL  AND  RAILROAD 
Telegraphy  taught  free  by  mail.  Send  for  details. 
Brooklyn  Telegraph  School.  W.  U.  Telegraph  Bide.. 
813  Fulton  St.,  Brooklyn,  N.  Y.  (©)★ 

TELEGRAPHERS’  WORKING  CONDITIONS, 
schedule,  explained  free.  Pelnar  School  of 
Telegraphy,  Madison,  Wis.  (4) 


TYPEWRITERS 


REMINGTON  TYPEWRITER.  GOOD  ORDER, 
first  $12  takes  it.  Edge  water  Press,  J124  Foster  Ave., 
Chicago.  (2- 

STORAGE  BATTERIES  ARE  VERY  HARD  TO 
master  and  understand,  but  V you  read  this  book  you 
will  know  all  about  them  from  beginning  to  end. 
“Storage  Batteries.  Stationary  and  Portable.”  by 
J.  T.  Niblett.  M.I.E.E.  80  pages.  21  illustrations, 
pocket  sire,  silk  cloth  binding.  Price.  60c  postpaid. 
Modern  Publishing  Co.,  281  Fulton  St.,  New  York. 

(tf) 
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WIRELESS 


WIRELESS  OPERATORS  ATTENTION  FOR 
February  only.  Silicon  detectors*  66  cents.  Send 
for  one  to-day.  Butler  & Miner.  318  N.  Brown  St, 
Madison*  Wis. 


COMMERCIAL  AND  PRIVATE  STATIONS— AR 
lington  Weather  Chart,  large  size  Chart  for  receiving 
weather  and  time  signals.  Very  useful.  Every- 
body’s getting  it  Orders  filled  promptly.  Price  20c 
coin.  Radio  Chart  Co.,  Box  845,  Two  Harbors,  Minn. 

WIRELESS  AND  EXPERIMENTERS’  SUP- 
plies.  Look  over  our  large  catalogue  and  new  sup- 
plement of  our  latest  instruments.  Condensers  $.60 
to  $2.75.  Detectors  $1.75  to  $4.00.  Sent  for  2c 
stamp.  A.  W.  Bowman  & Co.,  5534  Sudbury  St., 
Boston,  Mass. 


RAW  MATERIAL,  SLIDER  ROD.  BINDING 
posts,  brass  ribbon,  impregnated  paper  pulp  tubes, 
etc.  Send  for  price  list.  Schenectady  Wireless  Sup- 
ply Co.,  Schenectady,  N.  Y. 


DETECTORS— THE  FAMOUS  D & W DETEC- 
tors  for  sale  by  us.  Tested  by  experts.  Adjustable 
to  any  mineral.  Prices,  $.60  and  $1.00.  Maximum 
Specialty  Co.,  806  College  Ave.,  Ithaca,  N.  Y.  (!)★ 


“WIRELESS  HOOK-UPS/'  CONTAINING  06 
pages  and  100  hook-ups,  is  full  of  diagrams  fully 
illustrating  every  possible  wireless  connection.  This 
book  will  enable  wireless  men  to  get  excellent  results. 
Sent  postpaid  for  $.26.  Modern  Publishing  Co.,  281 
Fulton  St.,  New  York.  (r) 

PHOSPHOR  BRONZE  AERIAL  WIRE  — 42 
strands  No.  24,  2 c per  foot.  21  strands,  lc  per 
foot.  14  strands,  76c  per  hundred.  7 strand,  60c. 
C.  Horton  004  Madison  St.,  Brooklyn,  N.  Y. 


WILL  DISPOSE  OF  FINE  LOT  OF  HIGH- 
grade  wireless  and  electrical  apparatus.  Everything 
going  cheap.  Write  for  prices.  H.  E.  Dill,  Wollas- 
ton, Mass. 


WIRELESS  BLUE  PRINT  MAP  OF  ATLANTIC 
Coast  stations,  20x28".  Limited  supply.  85  cents 
stgaid.  Frank  Reb,  1686  Gratiot  Ave.,  Detroit, 


WE  CAN  FURNISH  ANY  BOOK  ON  WIRE- 
less  published.  Write  Book  Dent.,  Modern  Publishing 
Co.,  281  Fulton  St.,  New  York.  (r) 


LONG  DISTANCE.  LOUDER  RESULTS.  SEND 
dime  for  special  crystal  detector  attachment.  Sterling 
Products  Co.,  Box  61,  Station  L,  Brooklyn,  N.  Y. 


HAVE  FOR  EXCHANGE  34  IN.  SP.  to..,  f 

Sark  gaps,  electrolytic  detector,  tape  recorder,  34  in. 

ulldog  type  sp.  coil,  sending  condenser,  rheostat, 
1/16  H.  P.  battery  motor,  detector,  $7.60  perikon 
detector,  $6  rotary  printing  press  with  type,  auto- 
matic code  teaching  machine,  coherer  and  decoherer, 
raw  material,  including  binding  posts,  switch  han- 
dles, rods,  etc.;  want  pair  good  standard  t to  4.000 
ohm  phones,  or  any  receiving  apparatus  of  Murdock 
or  Clapp-Eastham  make.  Ben  T.  Elkhxs,  St  Cloud, 
Fla. 


WANTED 


WANTED  — STUDENTS  TO  ENROLL  IN  AN- 
other  class  in  special  electrical  and  college  prepara- 
tory courses,  beginning  now;  no  entrance  examina- 
tions. Write  for  Bulletin  to  Prof.  F.  E.  Austin.  11 
South  Park,  Hanover,  N.  H. 


CASH  PAID  FOR  SECOND-HAND  MATERIALS, 
platinum,  silver,  quicksilver,  bismuth,  nickel,  mag- 
nesium. cadmium,  gas  man  lie  dust,  ores  and  chemicals 
and  all  similar  goods.  Josef  Radnai,  86  Fulton  St., 
New  York  City,  ★ 

WILL  TRADE  NEW  OMNIGRAPH,  WORTH  $4, 
and  practically  new  book  entitled  Swoope's  “Lessons 
in  Practical  Electricity, *'  worth  $2,  for  parts  of  re- 
ceiving apparatus  or  instruments  of  Interstate  Re- 
ceiving Apparatus.  Ralph  H.  Fleming,  New  Berlin, 
Ohio. 


FOR  EXCHANGE— D.  C.  FAN  MOTOR.  WITH 
rheostat  and  base,  speed  2,600;  would  be  fine  for 
rotary  gap  up  to  one  kw.;  also  one  film  pack  camera 
and  tank  developing  outfit.  Complete  outfit  cost  $12, 
with  dark  room  lantern.  Want  commercial  loose- 
coupler,  variables,  audion  or  other  wireless  goods. 
Prefer  to  deal  with  California  amateurs,  although 
will  ship  east  Marvin  J.  Hankins,  448  6th  St.,  San 
Pedro,  Cal. 


WILL  EXCHANGE  COMPLETE  SENDING  OUT- 
fit  which  will  transmit  12  miles,  for  receiving  instru- 
ments. Also  have  large  D.  C.  motor  to  exchange  for 
good  loose  coupler.  S.  A.  Zichlin,  16  Ellery  St, 
Brooklyn,  N.  yT 


WIIL  TRADE  OFF  COMPLETE  LATHE  AND 
attachments  for  good  sending  and  receiving  set  Set 
must  be  at  least  worth  20.  Albert  St.  Cyr,  810  Har- 
rison St.,  Marquette.  Mich. 

SEVEN  QUENCHED  GAP  PLATES,  COSTING 
$7  and  are  in  fine  condition.  Will  exchange  for 
good  110-volt  A.  C.  motor,  8,000  R.  P.  M.  or  more; 
or  for  a good  pair  of  Brandes  phones  or  what  have 
you?  Paul  E.  Diederich,  015  E.  Grand  Blvd..  De- 
troit. Mich. 


WANTED— 8,000-OHM  HEAD  SETT.  ROTARY 
variable  receiving  condenser,  or  good  loading  coil. 
Have  for  exchange:  1 Knapp  type  “S'*  dynamo-motor; 
1 telephone  transmitter;  1 10-in.  Geissler  tube,  with 
liquid;  1 Mesco  pony  dynamo:  1 Exide  6 volt  60  am- 

Sere  hour  storage  battery;  20  issues  of  Electrician  and 
( echanic ; 16  issues  of  Popular  Electricity ; and  8 
issues  of  Modern  Electrics.  Arthur  Quattlander.  417- 
419  West  43d  St..  New  York.  N.  Y. 


A 6-VOLT,  120  A.  H.  STORAGE  BATTERY  FOR 
a 1 kw.  transformer,  either  a Thordarson  or  type  E. 
Also  four  Edison  primary  100  A.  H.  batteries  for  a 
pair  of  2,000-ohm  receivers;  state  make.  Elmer 
Freiwald,  1218  Helen  Ave.,  Detroit,  Mich. 

HAVE  NEW  FERRON  DETECTOR,  $4.06;  COM- 
plete  receiving  set.  large  stepdown  transformer,  a $26 
storage  battery,  $82  110  V.  motor  and  $4.60  battery 
motor.  Want  wireless  transformer,  audion,  variables, 
etc.  Will  exchange  two  pieces  of  selected  black  or 
blue  carborundum  cratals  for  piece  of  zincite,  bornite 
or  galena.  P.  H.  Geiger,  Sturgis,  Mich. 


WANT  OFFER  FOR  0J4-IN.  COILS,  AUTO- 
matic  gas  lighting  outfit,  complete;  Dietzen  mechani- 
cal drawing  outfit  and  pieces;  helix  with  gap  on  top. 
12  in.  h.  and  6 in.  w.;  2 magnetos,  8 bar;  2 1000-ohm 
ringers;  centigrade  thermometer;  2 Rajah  spark  plugs, 
mercury,  trouble  finder  lamp,  telephone  coil  and  con- 
denser; desk  bracket  with  socket;  quartered  oak  box, 
7x8x4  inches;  6 sockets,  6 wooden  push  buttons, 
11  small  nickel  and  pearl  push  buttons,  8 candelabra* 
and  2 miniature  sockets;  want  vest  pocket  kodak  or 
any  good  film  camera.  D.  Hutchinson,  604  West 
167th  St.,  New  York. 


WILL  EXCHANGE  RECEIVING  OUTFIT,  CON- 
sisting  of  tuner,  loading  coil,  t fixed  condensers  and 
silicon  detector,  for  a good  loose  coupler,  value  about 
28  or  $0.  Henry  Muyskena,  Jr.,  P.  O.  Box  104,  Oak 
Harbor,  Wash. 


ONE  EASTMAN  FOLDING  POCKET  KODAK 
No.  8A,  metal  tripod  with  four  sections,  complete 
developing  and  printing  outfit,  portrait  attachment, 
mounts,  film  clips,  etc.,  cost  $27  this  summer,  in  ex- 
change for  a complete  sending  outfit,  coil  to  operate 
on  batteries.  Must  send  20  to  26  miles.  Austin 
rm  Publishing  Co.,  281  Fulton  St.,  New  York.  (tf> 


HAVE  A COMPLETE  5x7  CAMERA  OUTFIT 
which  cost  in  excess  of  $80,  for  exchange  Want 
a 10-amp.  key;  a good  34  kw.  transformer  or  a ro- 
tarv  gap  or  what  have  you  that  will  go  with  a 34 -kw. 
set?  Send  stamp  for  list  of  articles.  - - 


Sherman,  80  Camden  St,  Rockland,  Me. 


Calvin  A. 


WILL  EXCHANGE  FOR  A GOOD.  PERFECT 
running  motorcycle  engine,  a six-cylinder.  $70  igni- 
tion coil;  brand  new  $8  loose  coupler;  and  a $0  4 
volt  40  A.  H.,  hard  rubber  cased  storage  battery 
(used  half  a year).  Also  other  articles  to  exchange 
L.  A.  Wolfe,  1706  N.  60th  St.,  Seattle  Washington. 


WOULD  LIKE  TO  EXCHANGE  A PRINTING 
press  and  complete  outfit,  valued  at  $7,  also  a magic 
lantern  and  48  slides  valued  at  $2,  for  anything  of 
equal  value  in  the  electrical  line  or  that  could  be  used 
in  a chemical  laboratory.  George  F.  Moulton.  1117 
Paul  St.,  Ottawa.  111. 


WANTED— IN  EXCHANGE  FOR  COMPLETE 
wireless  outfit,  worth  $85.  not  used  long:  one  motor, 
two  dynamos  and  small  storage  battery  of  same  value. 
Write  to  Maurice  Pelgrims,  454  W.  86th  St.,  New 


Digitized  by  v^ooQle 


March,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


397 


MODERN  ELECTRICS 

AND 

MECHANICS 

Apparatus  Exchange  Department 

This  department  is  for  the  free  use  of  oar  tub* 
flcriben  end  readers,  to  enable  them  to  exchange 
technical  articles  for  which  they  hare  no  need  for 
other  articles  or  apparatus  which  they  prefer. 

Advertisements  under  this  heading  containing  more 
than  fifty  words  cannot  be  accepted;  the  right  is 
reserved  to  rewrite  or  reject  any  advertisement  which 
will  not  be  for  the  best  interests  of  our  readers.  Ad- 
vertisements under  this  heading  will  be  inserted  one 
time  only,  free  of  charge. 

Advertisements  of  articles  intended  for  sale  cannot 
be  accepted,  as  a regular  classified  department  is  con- 
ducted for  advertising  of  this  character  at  a cost  of 
fic  per  word. 

Advertisements  should  be  addressed  to  “Apparatus 
Exchange  Department,**  care  Modem  Electric s sad 
Mechanics,  281  Fulton  Sl(  New  York. 

Advertisements  for  the  April  number  should  reach 
us  on  or  before  February  28th. 

HAVE  J4-INCH  COIL,  20  OHM  TELEGRAPH 
set,  miniature  lamps,  push  buttons,  beehive  magneto 
buzzer,  receiver  and  head  band,  5-bar  magneto,  am- 
meter and  volt-ammeter.  Wish  gravity  and  storage 
cells  battery  parts,  raw  materials  and  photographic 
goods.  Describe  articles  fully.  S.  Watson,  R.  F.  D. 
No  1,  Hillsboro,  Oregon. 

WISH  TO  EXCHANGE  ONE  16-VOLT  D.  C. 
dynamo  for  a camera,  Eastman  preferred.  Wm. 
l>wyer,  Medina,  N.  D. 

FOR  EXCHANGE:  ONE  16-MILE  SENDING 

transformer  of  tne  closed  core  type,  well  made  and  in 
a.  ca?e.\  s*  C.  C.  magnet  wire  and  some 

tin  foil.  Geo.  Soderstrom,  Box  62  B,  Bellevue,  Wn. 

ONE  NO.  8 BROWNIE  CAMERA.  ONE  SET 
of  boxing  gloves  and  bicycle  minus  tires  in  exchange 
for  a good  transformer.  All  above  articles  are  in 
good  condition.  E.  H.  Kieser.  Haverstraw,  N.  Y. 

WANTED— 1 H.P.  ROTARY  CONVERTER,  D.  C. 
to  a.  c.,  in  exchange  for  wireless  electrical  appara- 
tus; will  add  cash.  William  G.  Brown,  246  Milwaukee 
Ave.,  Detroit,  Mich. 

HAVE  TO  EXCHANGE  $1.26  BASEBALL 
catcher’s  mask,  $1  baseball  mitt,  books,  magazines,  4 
sockets,  $1.26  home-made  sending  condenser,  home- 
made helix,  woodwork' for  tuning  coil  and  $8.60  roller 
skates;  for  rotary  variable  condensers,  loading  induc- 
tance key,  detector,  receivers  or  other  wireless  appa- 
ratus. P.  O.  Box  71,  Lakeland,  Fla. 

WANT  PHOTOGRAPHIC  GOODS,  ELECTRICAL 
articles,  storage  and  gravity  cells,  magnet  wire,  dyna- 
mo. motor,  omnigraph  and  raw  materials;  in  exchange 
will  give  set  of  mechanical  drafting  instruments, 
value  $18.50;  six  Edison  cells,  wireless  receiver  head 
set.  ammeter  $1.76,  volt-ammeter  $2.26,  54 -inch  coil 
and  drill  chuck.  Describe  articles.  Stanley  Watson, 
Hillsboro,  Oregon. 

. HAVE  COMPLETE  SENDING  AND  RECEIV- 
ing  set,  consisting  of  , the  following:  Sending— 

key,  spark  coil,  oscillation  transformer,  spark  gao, 
glass  plate  condenser.  Receiving— 2000  ohm  head 

f hones  commercial  loose  coupler,  loading  coil,  varia- 
le  condenser,  fixed  condenser,  several  detectors,  with 
extra  minerals,  buzzer  test,  aerial  switch,  ground 
switch,  flexible  cord  for  connections,  insulators,  tubes, 
ctc-.  Will  exchange  for  standard  typewriter  or  late 
model  motorcycle.  Edward  French.  IVekskill,  N.  Y. 

EXCHANGE  — BATTERY,  MOTOR  AND  FAN 
electric  engine,  magneto,  extension  bell,  door  bell  and 
push,  telegraph  sounder,  learner’s  set,  telephones, 
coilS'.  plug  board,  battery  shelves,  transmitter  arms, 
receivers,  condensers,  etc.  Want  auto  transformer, 

1 . kw.  generator,  desk  fan,  flat  iron,  electrical  or 
scientific  books,  wireless  apparatus.  A.  C.  Herman. 
Seymour,  Mo. 


HAVE  A 18  H.  P.  GASOUNE  ENGINE.  TWO- 
cylinder,  four-cycle,  air-cooled,  Sheblcr  carbureter, 
tank  and  fitting^  oilers,  etc.;  in  exchange  for  a 
good  sending  wireless  set  or  a doted  oort  transformer 
or  other  wireleaa  goods.  Albert  Maaaime,  Bellcourt, 
Btyside,  L.  I. 

PHOTOGRAPHIC  GOODS  FOR  EXCHANGE, 
comprising  film  premo  No.  1?  3 x 554  inches,  develop- 
ing tank,  card  mounts,  printing  frames,  chemicals, 
books  and  magazines.  Want  small  pocket  camera  and 
outfit  Willard  S.  Wilder,  800  Eighth  Ave.,  W.  Ash- 
land. Wis. 

FOLDING  CAMERA.  STAMP  ALBUM  AND 
collection  of  1,000  different  stamps  for  Brandes  Trans- 
atlantic wireless  phones.  George  Reyl.  809  East  86th 
St.,  New  York  City. 

.WILL  EXCHANGE  COMPLETE  SET  OF  ELEC- 
tric  trains  with  transformer  to  run  from  electric  light, 
cost  $80,  for  $15  variometer  or  Clapp-Eastham  loose 
coupler  and  Blitzen  rotary  variable  condenser,  or  any 
wireless  goods  of  equal  value.  Maurice  L.  Muhleman, 
Bronxville,  N.  Y. 

MR.  ELECTRICIAN:  DO  YOU  KNOW  ALL 
about  wiring  diagrams  and  descriptions?  If  not,  you 
need  this  book,  which  Is  the  latest  out  on  the  subject, 
“Modern  Wiring  Diagrams  and  Descriptions,*'  by 
Henry  C Horstmann  and  Victor  H.  Tousley,  16  mo.. 
800  pages.  886  illustrations.  Full  leather  binding, 
size  4x6  inches,  pocket  edition.  Price.  $1.60  post- 
paid. It  explains  dynamos  and  motors,  alternating 
current  and  direct  current,  ground  detectors  ana 
storage  batteries,  installations,  etc.  Modern  Publish- 
ing Co.,  881  Fulton  St  New  York. 

WILL  EXCHANGE  FOR  ANYTHING  ELECTRI 
cal  or  photographic  or  a pair  of  field  or  opera  glasses, 
variable  slide  plate  condenser,  loading  coil,  ferron  de- 
tector, large  9-slide  tuning  coil,  1-in.  spark  coil, 
strong  battery  motor,  testing  magneto,  telephone  ex- 
tension belt  tattooing  outfit  and  searchlight  gas 
lamp.  G.  Morath,  684  John  St.,  Kalamazoo,  Mich. 


WILL  EXCHANGE  ONE  PAIR  8000  OHM 
phones  with  nickel  head  band  and  cords,  complete, 
for  28  calibre  repeating  rifle.  James  J.  Kertz,  248 
Marion  St.,  Brooklyn,  N.  Y. 

WOULD  LIKE  TO  GET  ANY  GOOD  ELECTRI  - 
cal  or  wireless  books.  Write  Maurice  Winglemire, 
Holly,  Mich. 

YOUR  LIBRARY  IS  NOT  COMPLETE  WTTH- 
out  a copy  of  Bound  Volume  No.  4 of  Modem  Elec- 
trics, containing  958  pages,  with  over  1,600  illustra- 
tion* and  1,800  questions  and  answers  on  topics  of 
vital  importance  to  you.  Elegantly  bound  in  black 
cloth;  gold  stamped.  Our  supply  is  limited,  so  order 
today  while  you  think  of  it  and  you  will  not  be  dis- 
appointed, Price  $8.00;  40c  extra  by  mail  in  U.  S. ; 
76c  extra  in  Canada.  Modem  Publishing  Co.,  881 
Fulton  St,  New  York,  N.  Y. 

WHAT  HAVE  YOU  TO  EXCHANGE  FOR  THE 
following  articles:  One-inch  spark  coil,  an  adjustable 

condenser,  a muffled  spark  gap  and  one  punching  bag. 
Any  one  interested  in  this  offer  write  W.  C.  Jami- 
son, 244  West  Washington  St.,  Sullivan,  Ind. 

I HAVE  A 110-VOLT  D.  C.  MOTOR  ABOUT 
1-10  h.p.  Will  exchange  for  110-volt  a.  c.  motor.  60 
cycle,  single  phase,  of  about  same  size.  C.  O.  Mid- 
dleton, 1812  East  11th  St.,  Indianapolis,  Ind. 

. PLATING  DYNAMO,  WITH  ELECTRO  PLAT- 
mg  and  dip  plating  set  in  good  condition,  worth  $26: 
1 lb.  No.  30  S.  C.  C.  wire:  12  copies  of  mechanical 
magazine;  20  copies  of  Modern  Electrics,  from  Feb.. 
1912,  to  date,  and  4x5  plate  camera.  Want  anv 
high  grade  receiving  apparatus,  or  what  have  you? 
H.  Bibber,  81  Beacon  St.,  Gloucester,  Mass. 

IT,  IS  IMPORTANT  THAT  ALL  INTERESTED 
In  wirdeaa  ahouM  Join  the  Wireless  Association  of 
America,  which  it  helpful  to  those  interested  hi  any 
way  in  the  wireless  industry.  For  full  particulars, 
address.  Wireless  Association  of  America.  881  Fulton 
St,  New  York. 

T HAVE  FOR  EXCHANGE  A LARGE  POST 
card  projector  which  throws  post-card  pictures,  etc., 
on  a large  screen.  Also  “A”  flat  cornet.  Will  ex- 
change  for  wireless  apparatus.  If  interested,  write 
T.  R.  Earl,  712  Broadway,  Niles,  Mich. 
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I HAVE  POSTAL  TYPEWRITER  WITH  OAK 
cabinet,  cost  $40,  12  gauge  gun,  200  phonograph  rec- 
ords, medical  battery,  hundreds  of  American.  Every - 
body's,  Munsey,  etc.,  magazines.  Books  of  all  kinds. 

Want  high  grade  typewriter,  4 minute  phono h 

records,  or  plating  outfit.  W.  Borchsenius,  Nye, 
Wis. 

WOULD  LIKE  TO  EXCHANGE  A BRAND  NEW 
1918  Reading  Standard  bicycle  with  coaster  brake  and 
non-skid  tires,  double  trust  frame;  good  as  new; 
spring  saddle,  all  complete,  for  a 1 lew.  transformer 
or  $4  kw.  transformer  with  rotary  or  rotary  quenched 
spark  gap.  J.  G.  Le  Clair,  40  Irving  St,  Worcester, 
Mass. 


“CONSTRUCTION  OF  INDUCTION  COILS  AND 
Transformers*’  is  a valuable  book,  containing  100 
pages  and  72  illustrations,  by  H.  W.  Secor.  You 
cannot  afford  to  be  without  this  book,  which  is  the 
latest  work  on  construction  of  induction  coils  and 
transformers.  $0.26  postpaid.  Modern  Publishing 
Co.,  281  Fulton  St,  New  York  City. 


WILL  EXCHANGE  A 12-PLATE  STORAGE 
battery,  6 v.,  60  a.;  one  camera.  No.  2 Brownie;  one 
20-ohm  sounder:  one  snap  switch,  and  a lot  of  card- 
board tubes  and  rough  stock.  Want  a typewriter  or 
motorcycle,  parts  of  any  kind,  or  make  me  an  offer. 
Charles  Brown,  126  Bergen  St,  Brooklyn,  N.  Y. 

SIXTEEN  POUNDS  NO.  20  SINGLE  COTTON- 
covered  copper  wire,  in  two  eight-pound  coils.  Will 
exchange  whole  or  part  for  variable  condensers, 
audion,  antennium  or  stranded  aerial  wire.  a.  c. 
motor,  a.  c.  voltmeter  or  a.  c.  ammeter — the  latter 

R referred.  Also  have  coarser  wire  and  about  80 
>3.  transformer  iron.  B.  R.  Mackey,  811  East  Lan- 
caster Ave.,  Wayne,  Pa. 


WILL  EXCHANGE  KW.  TRANSFORMER  FOR 
a loose  coupler;  also  other  instruments.  What  have 
you?  F.  W.  Henvis,  820  East  Broad  St..  Rich- 
mond. Va. 


I HAVE  TWO  BICYCLES  AND  A BUGLE 
with  calls  to  exchange  for  a 2^ -inch  soark  coil,  helix, 
loose  coupler,  variable  and  fixed  condensers,  or  anv 
other  wireless  instruments.  The  bicycles  are  worth 
$20.  Charles  R.  Green,  14th  and  Pebble  Sts.,  Fre- 
mont, Neb. 


WILL  EXCHANGE  A GOOD  PUNCHING  BAG 
and  100A  switch  blade  and  jaws  for  a rotary  varia- 
ble condenser,  pair  of  100  ohm  phones  or  other  re- 
ceiving apparatus.  Write,  describing  instruments,  to 
D.  H.  Baker,  707  Monterey  St.,  East  Bakersfield, 
Cal. 


WANTED  — REPEATING  RIFLE  OR  PUMP 
gun.  Have  for  exchange  an  air-cooled  spark  gap  in 
a porcelan-lined  mahogany  hexagon  box,  fully  muf- 
fled, and  pipes  for  blower,  good  up  to  1 kilowatt,  ad- 
justable electrodes,  and  1 also  have  a loosely  coupled 
receiving  set  with  a reputation;  be  quick.  A.  j. 
Funk.  226  W.  Liberty  St,  Savannah,  Ga. 


WILL  EXCHANGE  FOR  A MURDOCK  PERI- 
kon  detector.  Bran  dee  hea£  phones,  Clapp-Eastham 
loose  coupler,  or  any  other  instrument  of  quality,  the 
following:  Marlin  repeater,  22  caliber;  one  set  of 

“Encyclopedia  Telegraphy  and  Telephony,'*  and  one 
Collins*  Wireless  Telepnone  Inductance  System.  An- 
dress all  communicatons  to  John  Hoff,  604  Communi- 
paw  Ave.,  Jersey  City,  N.  J. 


BOUND  VOLUME  NO.  8 OF  “MODERN  ELEC- 
trics”  is  now  ready,  which  contains  740  pages,  over 
1,000  illustrations  and  writings  of  800  authors,  660 
articles  of  unusual  interest,  with  1.173  questions  and 
answers.  Bound  in  handsome  black  doth,  gold 
stamped.  $1.60;  $0.80  extra  by  mail.  Modern  Pub- 
lishing  Co.,  881  Fulton  St,  New  York  City,  (tf) 

FOR  EXCHAN  Er-A  FINE  ELECTRIC  LIB  * . 
books  cost  over  $26,  in  fine  condition.  Consists  of 
the  following:  “Electrical  Engineer’s  Pocketbook," 

“Elementary  Electricity  and  Magnetism,**  by  Jac*son. 
“Cyclopedia  of  Applied  Electricity,*’  6 volumes,  by  the 
American  Technical  Society;  “Electricity  in  Everyday 
Life.**  8 volumes,  by  Houston,  and  '^Handbook  for 
Mechanics,**  by  Smith.  Will  exchange  all  for  incuba- 
tor and  brooder,  or  for  large  and  good  tent  or  sport- 
ing goods,  and  rifle  or  automatic  revolver  or  bench 
drill,  tools  or  Victor  records.  George  H.  Bones,  860 
Park  Ave.,  Weehawken,  N.  J. 


TO  EXCHANGE— ONE  160-OHM  RELAY.  LEG- 
less  key,  one-wire  switchboard,  one  desk  telephone, 
two  transmitters,  two  receivers,  eight  8 m.f.  condens- 
ers, one  home-made  loose  coupler,  a 6-inch  Geissler 
tube,  a 6-volt  motor,  a small  sending  and  receiving 
wireless  outfit,  a 6-inch,  4- jawed  independent  chuck, 
and  a brass  8-chime  whistle  for  air  or  steam.  Want 
Va  Blitzen  transformer,  Blitzen  rotary  receiving  trans- 
former. or  alternating  current  motors  1-80  to  1-4, 
110-60  cycle,  or  small  gasoline  engine,  or  what  have 
you.  C.  I.  Ways,  10  Hanover  St.,  Cumberland,,  Md. 


BOOKS,  AS  A RULE.  ARE  FILLED  UP  WITH 
technicalities  and  are  of  very  little  use  to  the  experi- 
menter, but  here  is  a bosk  which  is  simple,  plain  and 
understandable.  Send  your  order  at  once  for  your 
copy  of  “Electricity  Made  Simple,'*  Clarke  Gaxyl 
Haskins,  888  pages,  108  illustrations,  ISmo..  cloth 
binding.  Price,  1 1.00  postpaid.  Modern  Publishing 
Co.,  281  Fulton  St,  New  York. 


WANTED  IN  EXCHANGE  FOR  A J*  KW. 
transformer  coil:  one  pair  Brandes  “Superior**  8000 

ohm  phones  and  an  electrolytic  detector.  Carroll  M. 
Dunlop.  Manchester,  Iowa. 


FOR  EXCHANGE— LOOSE  COUPLER.  LOADING 
coil,  oerikon  detector,  2000  ohm  phones  with  double 
head  hands,  2 Midget  fixed  condensers  and  10  volt 
60  ampere  storage  battery.  Want  variable  condenser 
and  audion  instruments.  Charles  Cohn.  208  Hart 
St.  Brooklyn,  N.  Y. 


MR.  AMATEUR!  TO  LEARN  ELECTRICITY 
vou  should  start  from  the  beginning.  You  should 
know  all  about  the  minor  details  before  you  take  on 
the  big  ones,  and  here  is  the  book  that  is  going  to 
tain  you  all  the  way  through.  “Elementary  Electricity 
Up-to-Date  “ by  Sydney  Aylmer  Small,  M.AI.E.E., 
ISmo.,  doth.  800  pages.  806  Illustrations.  Price,  $1.88, 
postpaid.  This  book  starts  on  the  primary  characters 
of  electricity  and  goes  dear  through  to  the  end.  Tells 
you  all  about  storage  batteries,  condensers,  flow  of 
current,  power  of  efficiency,  etc.  Modern  Publishing 
Co..  *81  Fulton  St..  New  York. 


FOR  EXCHANGE— ONE  20  OHM  TELEGRAPH 
sounder  and  key  mounted  on  mahogany  base  with 
brass  binding  posts,  in  exchange  for  a pistol  flashlight 
Also  a one-inch  coil,  electrolytic  interrupter,  spark 
gap,  slide  plate  receiving  condenser,  potentiometer  and 
electrolytic  detector.  Will  exchange  for  small  dyna- 
mo. Fred  Jacobs,  Jr.,  Jerseyville,  III. 

- ■ ■ — - --  ■ 

HAVE  FOR  EXCHANGE:  FIXED  CON- 

denser.  50c:  potentiometer  81,26;  tuner,  $2;  batterv 
motor,  $1.25;  a few  pieces  of  galena;  4 ohm  telegraph 
outfit,  $1.75;  Scientific  American  Reference  Book. 
$1.60.  What  have.  you  in  the  wireless  line?  Prefer 
one-inch  spark  coil.  Kenneth  Bailey,  Southington, 
Conn. 


HAVE  A SCIENTIFICALLY  RATED  COIL  SAID 
to  develop  1 kilowatt;  will  exchange  for  audion  de- 
tector,  a Teal  a coil  and  static  machine.  I also  have 
a lineman’s  transmitter  and  reoeiver  valued  at  $6.60, 
which  I will  exchange  for  a variable  condenser,  po- 
tentiometer and  fixed  condenser.  Also  have  a small 
step-down  transformer  which  I will  exchange  for  an 
electrolytic  rectifier,  geissler  tube#  or  small  ammeter. 
Ward  Balkwill,  1808  East  88d  St.  Cleveand,  Ohio. 

HAVE  TELEPHONE  AND  PARTS,  10-INCH 
geissler  tube,  several  electro  magnets  lightning  ar- 
resters, electric  clock,  professional  silicon  detector, 
loose  coupler,  loading  ooil.  No.  86  s.a.c.  wire,  shot- 
gun, 2 kw.  quenched  gap,  2 kw.  rotary  H kw.  trans- 
former ceil,  sending  condenser,  key  and  200  meter 
oscillation  transformer.  Want  a visible  typewriter, 
Blitzen  wavemeter,  Blitzen  loose  coupler  or  otnni- 
u F.  H.  Korab,  1210  Master  St.,  Philadelphia, 


THIS  ELECTRICAL  DICTIONARY  WILL  JUST 
#t  to  TOOT  T**t  pocket  Cun  it  arotmd  with  you. 
while  you  an  stwork.  "Hsndy  Veet  Pocket  Electri- 
cel  ^ettoMrr-  by  Wo.  L.  Weber,  M.E.,  containin' 
upward,  of  4.800  words,  terms  said  phrases  employed 
ja  the  electrical  profusion  with  their  definitions  riven 
tn  the  most  comprehensive  manner.  Full  leather 
covey  50c  postpaid  Modern  Publishing  Co..  281  Ful- 
ton St,  New  York. 


ampere  lightning  switch;  1 D.P.D.T.  15-ampere  light- 
ning switch;  1 battery  motor,  and  1 little  shodang 
machine,  for  rotary  spark  gap  or  audion  detector. 
Wallace  or  Blitaen  make,  or  anything  of  the  same 
value.  J.  G.  Le  Clair,  40  Irving  St.,  Worcester, 
Mass. 
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WANTED — GOOD  OMNIGRAPH  WITH  REC- 
ords;  also  600-cycle  motor  generator,  for  which  I have 
a set  of  wireless  phones  with  rubber  head  band, 
photographic  books,  cameras  and  lenses,  or  will  pay 
cash.  George  E.  Adams,  45  Whitaker  St.,  Savan- 
nah. Ga. 


WILL  EXCHANGE:  76  OHM.  RECEIVER,  15 

insulators,  woodburning  outfit,  brass  outfit.  10  pieces 
sensitive  galena,  10  issues  Modern  Electrics r,  etc.,  for 
about  400  feet  bell  wire  and  400  feet  aluminum  wire 
No.  14,  or  what  have  you?  L.  Rohrecker,  430  East 
86th  St.,  New  York. 


I HAVE  FOR  EXCHANGE  1 LEGLESS  TELE- 
graph  key  and  a 2-in.  wireless  spark  coil.  Would  like 
a li^-in.  wireless  spark  coil,  of  either  J.  J.  Duck  or 
I.  W.  T.  make.  Merle  Cobb,  R.  2,  Box  70,  Elkhorn, 
Wis. 


WILL  EXCHANGE  ONE  INCH  SPARK  COIL, 
costing  $4.25:  one  home-made  loose  coupler,  cost  $0; 
one  sending  key,  cost  $1.26;  a spark  gap  costing  $.00, 
and  lb.  of  cotton-covered  wire,  size  80,  costing 
$.85,  for  talking  machine.  I will  day  all  charges  on 
exchanged  goods  both  ways.  Herbert  L.  Walsh, 
Niagara-on-the-Lake,  Ohtario,  Canada. 


THE  PROCESS  OF  TRANSMITTING  WIRE- 
less  messages  through  the  air  over  long  distances  by 
the  aid  of  electricity  is  to  countless  thousands  of  peo- 
ple only  a mysterious  fairy  tale,  but  here  is  a book 
tor  you,  Mr.  Operator,  which  states  nothing  but  cold 
facts.  “Operators'  Wireless  Telegraph  and  Telephone 
Hand  Book,"  by  Victor  H.  Laughter,  12mo.,  210 
pages,  tuliy  illustrated,  giving  the  operator  all  the 
information  he  desires.  Price  $1,00  postpaid.  Mod- 
ern Publishing  Co.,  231  Fulton  St.,  New  York. 


HAVE  tf* IN.  SPARK  COIL  IN  GOOD  CONDI- 
tion  to  exchange  for  reliable  mineral  detector  or 
tubular  or  rota™’  variable  condenser.  Robt.  Ruedy, 
300  Burlington  at.,  Mendota,  111. 


I HAVE  A $5  MAGNETO  AND  A SMALL  BAT- 
tery  motor  worth  $1.50  to  exchange  for  a good  tun- 
ing coil  and  condenser.  Ralph  Wolfinger,  710  South 
State  St.,  Marion,  Ohio. 


WILL  EXCHANGE  TWO  WELL-KNOWN 
makes  of  automobile  coils  for  a loose  coupler  or  a 
double  slide  timing  coil.  T.  L.  Hanna,  118  West 
Plume  Sl.  Norfolk,  Va. 


I HAVE  1-INCH  SPARK  COIL,  two  small  ley- 
den  jars,  zinc  spark  gap,  brass  ribbon  helix,  and  key. 
Wanted:  Three  slide  timing  coil  or  loose  coupler  and 
rotary  variable  condenser.  James  T,  Ewert,  Jr.,  248 
Grand  River  Ave.,  Detroit,  Mich. 


EDISON  KINETOSCOPE,  FILMS.  SLIDES, 
rheostat  and  lamp.  Will  exchange  in  whole  or  part 
for  wireless  set  or  equipment.  Paul  T.  Trueman,  7 
Westwood  Rd.,  Somerville.  Mass. 


I HAVE  FOR  SALE  THE  FOLLOWING  APPA- 
ratus:  Sensitive  perikon  detector  $1.50,  a high  grade 

very  sensitive  galvanometer  $2,  2000  meter  loading 
coil  $2,  electrolytic  detector  and  resistance  for  same 
$1.25.  adjustable  sending  condenser  1 to  10  plates 
$1.60,  J^-inch  spark  coil  $2,  50- watt  step-down  trans- 
former 110  v.  to  10  v $2,  battery  gage  $0.76,  plates 
for  6-00  storage  cell  $4,  magneto  rewound  to  8 volts 
$1.25,  100  ft.  double  connector  telephone  cord  in  one 
piece  $1.50,  and  an  automatic  gas  lighter  in  good 
condition  $1.  Would  prefer  110  volt  and  ammeters 
and  low  reading  meters,  rotary  variable  condenser. 
Write  me  if  you  have  anything  in  the  electric  line, 
as  I have  other  things.  P.  H.  Markmann,  Jr.,  3004 
N.  Franklin  St.,  Philadelphia,  Pa. 


LEARN  TO  FLY— BIG  TWO-FOOT  BLERIOT 
Monoplane.  Latest  model,  knocked  down,  packed, 
ready  for  mailing,  with  bine  print  and  complete  draw- 
ings for  assembling,  with  wheels  and  propeller.  This 
model  is  usually  sold  by  dealers  for  $8.00.  Boys  all  . 
over  the  country  are  having  barrels  of  fun  with  them. 
For  good,  wholesome  amusement,  there  is  probably  no 
flying  device  more  entertaining  and  that  will  afford 
more  fun  for  the  boys  and  grown-ups  than  this  pleas- 
‘ - Sent 

Ma- 


W ANTED— SPARK  COIL  OVER  A INCH*  DE- 
tector  and  spark  gap.  Have  for  exchange  miniature 
job  printing  press,  4 sets  type  and  full  equipment 
Prints  8H-X1J6  inch.  Also  good  telescope  and  large 
telephone  magnet  All  in  good  condition.  Harry 
Hennequin,  710  12th  St.,  Saskatoon,  Saak.,  Canada. 


WILL  EXCHANGE  ONE  MOTOR  CYCLE  EN- 
gine  or  motorcycle  needing  repairs  for  a good  cornet 
(B  flat),  or  technical  books  on  electric  lighting  to 
the  value  of  $30.  Roy  Curtis,  Minden,  Nebr. 


FIRST  STEPS  IN  ELECTRICITY,  OR  ELEC- 
tridty  for  the  Beginner!  Doesn't  that  title  sound  in- 
teresting? It  is  just  what  it  denotes,  or  maybe  more, 
because  it  starts  off  with  the  development  of  elec- 
tricity, explaining  fully  in  a purely  descriptive  man- 
ner now  to  perform  simple  experiments  with  as  little 
expense  as  possible.  288  pages,  114  illustrations, 
pooret  size,  cloth  cover.  Price,  $1.20  postpaid.  Mod- 
ern Publishing  Co..  t31  Fulton  St,  New  York  City. 


WILL  EXCHANGE  A $14  OMNIGRAPH,  A $5 
selenium  cell  that  works  fine,  a 3 h.p.  gasoline  engine 
in  fine  condition,  a United  type  helix,  and  an  Ameri- 
can typewriter  for  a good  drawing  set,  Knapp  type 
“S"  dynamo,  audion  detector,  a j[ood  telephone  trans- 
mitter or  a Ya  h.p.  gasoline  engine.  Samuel  Cohen, 
242  Hinsdale  St.,  Brooklyn,  N.  Y. 


HAVE  BRAND  NEW  PREMO  CAMERA,  SIZE 
2J4  x ZrA,  box  type,  and  "Telegraph  Instructor”  to 
exchange  for  type  S dynamo  motor  or  spark  coil.  G. 
Spurlock,  Hammon.  Okla. 


YOU  "CAN  TURN  YOUR  SPARE  TIME  INTO 
dollars  by  taking  subscriptions  from  your  friends  and 
acquaintances.  Yon  as  a regular  reader  of  Modern 
Electrics  and  Mechanics  know  its  good  points  and 
can  present  its  attractive  features  m a way  which 
will  readily  make  subscribers  of  your  friends  and 
acquaintances.  Convince  me  that  you  are  in  earnest 
and  willing  to  push  things;  send  me  the  endorse- 
ment of  three  responsible  business  men  who  are 
willing  to  vouch  for  your  fitness  and  1*11  gladly  send 
you  your  official  appointment  papers,  together  with 
full  particulars  as  to  how  to  go  about  the  work,  and 
how  much  there  Is  in  it  for  you.  Don’t  delay  until 
some  one  else  in  your  territory  has  secured  the  ap- 
pointment. Write  your  application  to-day.  M.  C. 
Cooney,  Manager  Load  Agents  Department  Modern 
Publishing  Co.,  281  Fulton  St.,  New  York  City. 

WILL  TRADE  'A  K.W.  TRANSFORMER  OF 
reliable  make  for  valve  detector,  Wallace  or  Radio 
Telephone  Co.  s preferred,  and  a pair  of  2400  or  8000 
ohm  phones;  transformer  in  perfect  condition.  N.  E. 
Blackie,  110  Norfolk  St.,  Dorchester.  Mass. 

HAVE  A COMPLETE  ELECTRICAL  RAILROAD 
outfit;  also  have  a 35  ohm  relay  and  a Geissler  tube. 
What  have  you  to  offer  for  them?  Arthur  Haalce, 
Closter,  Bergen  County,  N.  J. 

WANT  TO  EXCHANGE  GENERAL  STORE 
goods  for  typewriters,  any  good  make;  also  want  a 

Fhonograph  and  records.  Send  by  prepaid  express  and 
will  send  goods.  Have  books,  medicine,  jewelry, 
toilet  goods,  etc.  C.  J.  Budlong,  Box  04.  Sounci 
View,  Cal. 


HAVE  TO  EXCHANGE  FOR  A CLOSED  CORE 
transformer  or  a large  spark  coil  the  following:  1 

bicycle;  12  volt  dynamo;  22  calibre  rifle;  a bell-ring- 
ing transformer  and  1-inch  spark  coil.  Frank  Devide 
886  East  138th  St.,  New  York. 


FOR  EXCHANGE— THE  FOLLOWING  BOOKS: 
Hcman's  "Self-Propelled  Vehicles,”  "Elementary 
Electricity  " "Easy  Electrical  Experiments.”  "Dyna- 
mos and  Electric  Motors  and  All  About  Them,”  and 
Dodge’s  "Telegraph  Instruction.”  Will  exchange  for 
other  books,  or  what  have  you?  G.  H.  Petersen,  912 
Washington  St..  Moscow,  Idaho. 


HAVE  TUNING  COIL.  DETECTOR,  BELLS, 
6 v.  16  c.p.  Mazda  lamps.  Empire  cloth,  snap  switch, 
10  in.  carborundum  wheel,  attachment  plug.  Edison 
fuses,  etc.  Want  battery  motors,  film  camera,  rotary 
gar>  wheel,  electrician’s  tools,  typewriter,  or  what  have 
vou?  Albert  G.  Weinsz,  327  West  4th  St.,  Canal 
Dover,  Ohio. 


T AM  WILLING  TO  TRADE  THE  FOLLOW- 
inj  articles:  1 double  slid®  tuner,  cost  $2.50;  1 

"catwhisker”  detector,  cost  95c;  1 large  fixed  con- 
denser. cost  $1.25;  1 small  condenser  (necessary), 
enst  75c:  1 ear  nhone.  head  band  and  cord,  cost 
$1.75;  1-inch  spark  coil,  cost  $4.50;  key,  cost  $1 ; 
"nark  can.  75c.  All  articles  are  practically  new. 
Peter  E.  Lust,  1124  Chillicothe  St.,  Portsmouth,  Ohio. 
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HAVE  MASSIE  RECEIVING  SET  WITH  WAVE 
meter,  in  tine  condition,  cost  $15.  What  do  you 
offer.''  Have  also  a Splitdorf  magnetic  leakage  type 
spark  coil  without  case  or  interrupter.  Gives  about  2- 
inch  spark  with  electrolytic  interrupter.  Will  ex- 
change tor  anything  in  wireless.  Trank  Reb.  1635 
Gratiot  Ave.,  .Detroit,  Mich. 


TO  TRADE— ONE  1-KW.  WIRELESS  SET.  COM- 
plete,  for  good  Harley  Davidson  or  Excelsior  motor- 
cycle. Set  tested,  sending  200  miles,  receiving  2500. 
A.  H.  Arthur,  Dowagiac,  Mich. 


HAVE  A TWENTIETH  CENTURY  SNARE 
drum,  value  $25,  which  1 will  exchange  for  a wireless 
spark  coil  or  a step-down  transformer  for  110  volt- 
age. Jack  Lorenz,  2510  East  21st  St.,  Oakland.  Cal. 


5 x 12  IN.  BENCH  LATHE.  SLIDE  RE.  * AND 
cutters,  Universal  chuck,  etc. ; graphophone  record 
trimmer,  and  approved  type  12  h.p.  auto  engine,  com- 
plete. Want  jeweler's  lathe,  twin  motorcycle,  engine, 
or  steam  engine  and  boiler,  complete.  Jas.  Pesek, 
Schuyler,  Neb. 


HAVE  A MAGNETO  GENERATOR,  IN  GOOD 
condition.  Will  exchange  for  1-inch  spark  coil  or 
static  machine.  William  Daly,  30  Beaver  St.,  New 
Britain,  Conn. 


WILL  EXCHANGE  A SMALL  MODEL  AERO- 

?ilane  and  over  50  ft.  of  No.  14  black  enameled  wire 
or  a wireless  key.  Send  the  key,  and  the  aeroplane 
and  wire  will  be  forwarded  at  once,  postpaid.  An- 
drew L.  Shafer,  Scott,  Ohio. 


HAVE  FOR  EXCHANGE  1 SCROLL  SAW,  FOOT 
power,  saws  up  to  3 in.  thick,  used  for  no  longer 
than  10  hours,  cost  $81.50.  Wish  a foot  power  iron 
lathe  or  small  gasoline  engine.  Also  small  battery 
motor,  6 v.,  a Little  Hustler  motor,  a medical  coiL 
and  mechanical  train  and  track,  value  $10,  which  I 
will  exchange  for  small  dynamo,  or  what  have  you? 
Jas.  B.  Root,  R.  F.  D.  3,  Reinholds  Station,  Pa. 


WILL  EXCHANGE  COMPLETE  TRANSMITTING 
set,  consisting  of  Va  kw.  closed  core,  self-regulating 
transformer,  quenched  gap,  condenser,  and  No.  2 
aluminum  wire  helix,  for  receiving  instruments  or 
other  articles  actually  worth  $6.  A.  R.  Harris.  403 
North  Walnut  St.,  Cameron,  Mo. 


WILL  EXCHANGE  A 1-INCH  WIRELESS  COIL, 
complete,  for  an  omnigraph  with  spring  motor.  Also 
have  coherer  and  decoherer,  volt-ammeter,  telephone 
coil  and  transmitter.  Also  extension  bell  and  8 mag- 
net generator.  Can  use  a Va  otX  inch  spark  coil. 
Also  have  a graphophone  and  records,  and  photo- 
graphic supplies.  W.  J.  Baker,  Clayton,  Ohio. 


IN  THIS  VALUABLE  BOOK  WILL  BE  FOUND 
everything  that  is  necessary  for  the  study  of  teleg- 
raphy. Rules  are  given  for  the  guidance  of  operators 
in  all  different  kinds  of  services,  and  they  are  very 
clear  and  comprehensive.  “Telegraphy  Self-Taught; 
A Complete  Manual  of  Instruction,"  by  Theo.  A. 
Edison,  M.  A,  12mo.t  170  pages,  fully  illustrated. 
Price,  $1.00  postpaid.  Modern  Publishing  Co.,  281 
Fulton  St,  New  York. 


WHAT  HAVE  YOU  TO  EXCHANGE  FOR  X 
h.p.  water  motor,  small  toy  electric  motor,  and  dyna- 
motor.  M.  Binis,  177  Lovejoy  St.,  Buffalo,  N.  Y. 


WILL  EXCHANGE  50  FEET  NO.  4 RUBBER 
covered  wire  for  Brandes  Superior  receivers,  or  800 
feet  No.  14  bare  copper  wire.  Must  be  in  good  con- 
dition. Mark  Slabodnik,  Box  480,  Ely,  Minn. 


. TO  EXCHANGE— STAMP  COLLECTION.  DRAW- 
ing  instruments  and  board;  parts  of  loose  coupler; 
300  feet  antenna  wire;  125  feet  annunciator  wire, 
1 lb.  No.  28  enameled  wire,  electrolytic  and  silicon 
detectors,  75  ohm  receiver  and  cord,  silicon  and 
galena,  small  parts,  books,  etc.,  for  a typewriter, 
kodak,  3000  ohm  phones.  H.  F.  Hodder.  ronsford, 
Minn. 


HAVE  FOR  EXCHANGE  ALL  PARTS  OF  X 
kw.  closed  core  transformers,  minus  empire  cloth, 
value  $12;  want  Brandes  Navy  phones  or  X kw. 
closed  core  transformer  or  loose  coupler;  all  must  be 
in  good  condition.  Malcolm  McKay,  Box  202,  Temple, 
Texas. 


WILL  EXCHANGE  ONE  M*  KW.  COIL  WITH 
vibrator,  and  one  electrolytic  interrupter,  for  goods 
of  equal  value.  Would  like  an  Amco  humming  trans- 
former. Myron  Chace.  46  Beaver  St.,  Worcester, 

Mass. 


WANTED— AN  ELECTRIC  BOX  FLASHLIGHT 
in  exchange  for  a Bell  electric  flashlight,  which  is 
valued  at  $5.  Gilbert  Feldstein,  Lake  Placid,  N.  Y. 


HAVE  A 22-CALIBER  WINCHESTER  REPEAT  - 
ing  rifle  and  complete  developing  outfit  tor  plates  and 
films  in  exchange  for  lathe,  rheostat,  motor  tor  110 
volts  a.  c.,  or  step-down  transformer.  Harvey  Bell, 
2103  Columbia  Ave.,  Indianapolis,  Ind. 


WANT  TO  EXCHANGE  FOR  WIRELESS 
goods  the  following:  Electric  railway,  comprising  two 

engines  and  tender,  baggage  coach,  passenger  coach, 
caooose,  trolley  car,  50-foot  track  and  two  switches. 
Outfit  cost  $24.75.  Can  be  used  on  d.  c.  or  batteries. 
In  good  order.  Also  banjo,  worth  $5.  Harry  G. 
Miller,  1526  Second  Ave.,  York,  Pa. 


I HAVE  THE  FOLLOWING  INSTRUMENTS 
for  exchange:  A perikon  detector  with  crystals,  a 

silicon  $2.50  detector,  a U.  type  carborundum  deteo 
tor,  a ferron,  two  head  sets,  each  2000  ohm.  a 
magneto,  a battery  motor,  air  rifle.  No.  la  folding 
pocket  kodak,  and  many  marble  bases.  What  have 
you?  Maurice  Winglemire,  Holly,  Mich. 


WILL  EXCHANGE  1000  OHM  RECEIVER.  500 
ohm  receiver,  76  ohm  receiver,  two-slide  tuning  coil, 
home  made  loose  coupler,  Standard  detector,  home 
made  21 -plate  variable  condenser  and  home  made  de- 
tector. I also  have  other  electrical  goods  to  ex- 
change. Best  offer  takes  them.  Walter  Ryan,  11 
Tibbetts  St,  Natick,  Mass. 


WILL  EXCHANGE  1 PAIR  OF  2000  OHM 
phones,  complete,  worth  $6.86,  and  150  ohm  Bunnell 
sounding  relay,  for  Remington  typewriter  or  double 
barrel  shotgun.  Also  1 Slaby-Arco  coherer  and  deco- 
herer and  100  ohm  Bunnell  relay  for  repeating  rifle. 
James  J.  Kertz,  248  Marion  St.,  Brooklyn,  N.  Y. 

I HAVE  A 1-16  H.P.  MOTOR  AND  SMALL 
dynamo.  Will  trade  for  anything  in  the  wireless  line. 
Jacob  Hanselman,  66  Laffverty  Ave.,  Pittsburg,  Pa. 


FOR  TRADE— THREE  PORTABLE  RECEIVING 
sets,  a loose-coupler,  a battery  telephone,  two  gaps, 
transmitting  set,  learner's  telegraph,  railroad  relay, 
pocket  relay,  coherer,  2000  head  set,  3000  head  set, 
— battery  motor,  table  portable  lamp,  condenser,  and 
two  books.  What  have  you?  E.  R.  Hough,  Johns- 
town, N.  Y. 


HAVE  POST  CARD  KODAK  AND  EQUIPMENT, 
cost  $40;  fishing  outfit,  $0;  Giant  sounder.  $8:  load- 
ing coils,  $8.75;  magic  lantern,  baseball  outfit  and 
six  insulators.  Will  exchange  for  1 kw.  sending  out- 
fit or  instruments;  rotary  variable  condenser,  audion, 
or  stranded  copper  aerial  wire.  Roy  C.  Burr,  68 
East  Elm  St.,  Norwalk,  Ohio. 


WILL  EXCHANGE  A COMPLETE  HOME 
study  course  in  medical  electricity  and  electro-thera- 
peutics, as  given  by  the  National  College  of  Electro- 
Therapeutics,  together  with  textbooks,  for  a medical 
coil  or  any  kind  of  electro-medical  apparatus.  Write 
Frank  L.  Steele,  Gloversville.  N.  Y. 


A BARGAIN— THREE  LBS.  OF  NO.  86  D.  C.  C. 
copper  wire  and  an  electric  interrupter.  Will  ex- 
change for  a pair  of  Brandes  long  distance  receivers. 
Superior  type,  and  something  else,  or  a pair  of  Trans- 
atlantic type  phones.  V.  Stableford,  Yale,  Mich. 


HAVE  ONE  5-INCH  COIL  TO  EXCHANGE  FOR 
anything  in  wireless  line.  Gives  fat,  hot  spark  on 
interrupter.  No  current  in  residence.  What  have 
you  A.  J.  Carver,  4 Warring  Ave.,  Buffalo,  N.  Y. 

JUST  OFF  THE  PRESS  — BOUND  VOLUME 
No.  5 of  Modern  Electrics:  contains  more  real  In- 
formation than  is  found  in  $50.00  worth  of  electrical 
books;  1,844  pages;  2.100  illustrations;  1,650  questions 
and  answers.  A veritable  encyclopedia  on  electricity. 
If  you  are  a student  of  electricity  or  desire  to  keep 
in  touch  with  the  electrical  progress  of  the  world  you 
can't  afford  to  be  without  this  wonderful  collection  of 
data  on  inventions,  illustrations  and  writings  of  lead- 
ing authors  from  every  part  of  the  world.  Positively 
only  80  sets  left  Orders  will  be  filled  as  received 
snd  money  returned  when  supply  is  exhausted.  Price 
$8.00:  65c  extra  by  mail  in  U.  S.  96c  extra  in 
Canada.  Modern  Publishing  Co.,  281  Fulton  St, 
New  York,  N.  Y. 


WILL  EXCHANGE  FINE  BI DWELL  SELENIUM 
cell,  costing  $40,  for  X'  h.p.,  110  v.  60  cycle  motor, 
or  100  amp.,  a.  c.  amperemeter,  or  260  volt  a.  c. 
voltmeter.  H.  T.  Talley,  Belvedere  Hotel,  Denver. 
Col. 
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NEW 

HOME  STUDY 

B 

HOUSE  WltlNfi. 


By  Thomas  W.  Pop  pc. 


This  work  describes  and  Qlastratos  the  actual  in  stall  atioa  of  Electric  Light 
which  the  work  should  be  done,  sad  the  method  of  doing  it  It  is  intended  ft 
nod  Apprentice.  It  aolvea  all  Wiring  Problems,  and  contains  nothing  that  cot 

the  National  Board  of  Fire  Underwriters.  It  gives  just  the  information  essenti 

ing  of  a Building.  Among  the  subjects  treated  are:  Locating  the  Meter.  Panel  Boards.  Switches.  Flag 
Receptacles.  Brackets.  Ceiling  Fixtures.  The  Meter  Connections.  The  Feed  Wires.  The  Sled 
Armored  Coble  System.  The  Flexible  Steel  Conduit  System.  The  RM2g  Conduit  System.  A digest  of 
the  National  Board  of  Fire  Underwriters'  rules  relating  to  metallic  wiring  systems.  Various  svmsMng 
arrangements  explained  and  diagrammed.  The  easiest  method  of  testing  the  Three  and  Four-war  cir- 
cuits explained.  The  grounding  of  all  metallic  wiring  systems  and  the  reason  for  doing  so  dm  and 
explained.  The  insulation  of  the  metal  parts  of  lamp  fixtures  and  the  reason  for  the  some  described 
and  flluatratod.  ltd  sages.  Fully  illustrated.  Flexible  doth.  Pries M nomtn 


and  Apprentice.  It  solres  all  Wiring  Problems,  1 
the  National  Board  of  Firs  Underwriters.  It  giro 
Ing  of  a Building.  Among  the  subjects  treated  are 
Receptacles.  Brackets.  Ceiling  Fixtures.  The 
Armored  Cable  System.  The  Flexible  Steel  Cond 


it  Wiring 
for  the  E 


iring  Problems,  and  contains  nothing  that  conflicts  with  the  ruHug 
rwritera.  It  girea  just  the  information  essential  to  the  Successful 
bjects  treated  are:  Locating  the  Meter.  Pond  Boards.  Switches,  i 
Fixtures.  The  Meter  Connections.  The  Feed  Wires. 


explained.  The  insulation  of  the  metal  parts  of  lamp  fixtures  and  the  reason  for  the  mono  dtocri 
and  flluatratod.  Iff  pages.  Fully  illustrated.  Flexible  doth.  Fries If  an 

DYNAMO  BUILDING  FOB  AMATEURS,  OR  ROW  TO  CONSTRUCT  FIFTY-WATT  DYNAMO 


By  Arthur  J.  Weed.  Member  of  N.  Y.  Electrical  Society. 

A nractknl  treatise  showing  in  detail  the  construction  of  a small  An 
work  of  wkkk  can  be  done  on  0 small  foot  lathe.  Dinstmtloned  working  draw 
piece  of  machine  work  and  ench  operation  is  dearly  described.  This  moraine,  ^ 
baa  an  output  of  fifty  watts;  when  used  as  a motor  it  will  drive  a mill  drill 


or  motor,  the  entire  ma rhino 
drawings  are  given  for  each 
ine,  when  used  as  e dynamo, 


...  ■nail  drill  press  or  lathe.  1 

..be  need  to  drive  a sewing  machine  on  any  and  all  ordinary  work.  The  book  is  Alust  rated  with  more 
than  ougrorigind  engravings  showing  the  actual  construction  of  the  different  porta.  Priest  ftpjj  10 

TELEPHONE  CINSTRUCTIOl  INSTALLATION,  WIRING,  OPERATION  AND  MAINTENANCL 

By  W.  H.  Radcliffe  and  H.  C.  Cushing. 

This  book  gives  the  principles  of  construction  and  operation  of  both  the  Bell  and  Independent  Inotru- 
meats:  approved  methods  of  installing  and  wiring  them;  the  means  of  protecting  them  from  lightning 
end  abnormal  currents;  their  connection  together  for  operation  as  series  or  bridging  stations:  and  rules 
for  their  inspection  and  maintenance.  Line  wiring  and  the  wiring  and  operation  of  apodal  telephone 
systems  ore  also  treated. 

Intricate  mathematics  are  avoided,  and  all  apparatus,  circuits  and  systems  are  thoroughly  described. 


are  very  hdpful,  are  also  included.  100  pages,  125  illustrations. $1.00 

Amy  of  the  above  books  sent  postpaid  on  reoeftpt  of  prfloe. 

MODERN  PUBLISHING  CO..  231  Fulton  St..  NEW  YORK 


A $1.00 


Safety  Razor 
FREE! 


This  RANDALL  SAFETY  RAZOR  which 

retails  regularly  at  $1.00,  consists  of:— 

The  Randall  Razor  Frame  which  is  made  of 

brass,  heavily  nickel-plated. 

Twelve  Blades  given  FREE  with  each  set, repre- 
sent the  highest  perfection  in  manufacturing,  being  made  of 
the  highest  tempered  steel,  skillfully  ground  and  honed  to 
the  keenest  edge. 

The  Case  is  almost  identical  to  those  supplied  with 
the  standard  safety  razors  sold  at  higher  prices.  It  is  cf 
chase  leather,  with  a special  fastening  device  to  lock  it,  and 
is  lined  with  a rich  plush. 

Thin  Combination  has  created  what  is  to  day 
recognized  as  the  simplest,  most  useful  and  practical  safety 
razor  yet  devised  irrespective  of  price,  and  is  given  with  the 
IRON  CLAD  GUARANTEE  that  if  it  does  not  give 

satisfaction  in  every  respect  your  money  will  bo  re- 
funded without  a word. 

Thia  Razor  Given  Abaolutely  FREE 
with  Two  Years'  Subacrlptlon  to 


WITH  TWO  YEARS'  SUBSCRIPTION  TO 
MODERN  ELECTRICS  AND  MACHANICS 

You  Save  100®/° 


RANDALL  SAFETY  RAZOR  ndl  2 blades.  $1.00 
MOOERN  ELECTRICS  AND  MACHANICS 

two  yoirs 3.00 

Total..  4.00 
Our  "GET  ACQUANTED"  Offer,  both  fir  LOO 

SAVING  $2.00 

MODERN  ELECTRICS  AND  MACHANICS 
The  brightest  and  Most  Interesting  Elec- 
trical and  Mechanical  Magazine  Published. 
With  New  Departments  on  topics  of  general 
interest.  Containing  148  to  196  page*  month- 
ly, written  in  a popular  style  to  interest  and 
to’  be  understood  by  everybody. 

The  Magazine  to  Read  if  you  want  to  keep  np  to 
date  on  Wireless  and  progress  in  electricity  tad  me- 
chanics. ACCEPT  NOW  this  unusual  ofer  and  mail 
Coupon  TO-DAY.  Add  16c.  for  mailing  and  packing 

razor.  

MODERN  PUB.  CO.,  SSI  FUltom  8t.,  New  York, 
EncloMd  find  91.10  (Baa*.  atampa  or  M.  O.). 
15c  I for  which  send  m«  prepaid  Staadard  Randall 
P Safety  Razor  on  Urma  daoortkod  lm  thia  adver- 

per  Copy  : t demerit  and  Modora  Eleetrtce  A ■ooianlct  for 
$1  50  two  yMJrv  th*  addrsas  kalaw. 

per  Year 


MODERN  ELECTRICS  AND  MACHANICS 


City  and  fttala 

Noto-For  X.  T.  City  or  Canada  add  76c;  Foielfn,  f 1 26 
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GIVE  YOUR  BRAIN 
A Full  Course  “Feed” 

Like  the  “breakfast  foods”  — of  fame  — 
there’s  Knowledge,  Strength,  Earning- 
Power,  for  you,  in  ELECTROFORCE — 

A REAL  MAGAZINE 

THE  KIND  YOU  WERE  LOOKING  FOR 

Many  pages  of  real  reading — Practical  Education,  cleverly  combined  with 
real  entertainment — for  easy  digestion  and'&ssimilation — stimulating  mind 
and  effort. 

A “preparatory  course,”  fitting  you  for  intelligent  understanding  of  the  big 
things  of  life — a “post  graduate”  if  you’ve  already  had  an  opportunity  to 
study  them. 

Nothing  cheap  or  trashy,  but  good  to  the  core — and,  like  the  school  boy 
with  the  apple — \vhsen  you’re  through,  there  “ain’t  going’  to  be  no  core.’’ 

o e s n’t  this  “MENU”  now».tn 

U Special  Articles  or 

SOUND  GOOD?  MT  BUjctrle.!  .nd  Allied  Sub- 

Electricity  for  Beginners 
All  that  its  name  implies— and  so  much  more  that  you  will  Wireless  telegraphy 
truly  be  ,urpri,ed  and  delifthtcd  with  SSSSSSrSE.-JSSSRST'11** 


Unusually  attractive  is  Electroforce— clean  and  bright— care- 
fully. thoughtfully  and  systematically  edited  (not  only  in  read- 
ing matter  pages,  but  in  advertising  section)— nothing  that  we 
are  doubtful  of.  or  would  hesitate  to  place  in  the  publisher’s 
own  family. 

So  many  helpful  suggestions— and  you’ll  be  surprised  at  how 
much  real  value  some  of  them  will  be  to  you  It  costs  money 
to  publish  a magazine  like  ELECTROFORCE— but  during  1914 
we  will  give  our  readers  the  biggest  value  for  $1.00  that  they 
ever  purchased.  Really — you  can*t  get  the  first  number  on 
the  way  to  YOUR  ADDRESS  too  soon. 

You  can  afford  two  cents  a week  for  an  electrical  education, 
the  price  of  one  red  postage  stamp  Well  then  subscribe  now— 
Si. 00  for  a whole  vear  (12  big  issues.) 

YOU’LL  BE  GLAD  YOU  DID 


JELECTE0F0ECE 


pvOWN  to  the  minute 
U'  Special  Articles  or 
Electrical  and  Allied  Sub- 
jects— 

Electricity  for  Beginners 
Wireless  'telegraphy 
Telephony.  Engineering 
Natural  Electricity 
Electrical  Cooking 
Electrically  Operated 
Pontoon  Cranes 
Electrical  Wiring 
How  a Three-heat  Switch 
Is  Wired 

The  House  of  a Thousand 
Electrical  Features 
How  Motor  Starters 
Operate 

Queer  Incidents  and  Hap- 
penings 

Electrical  Terms  Made 
Clear 

Signal  Outfits 
Refrigeration 
Vacuum  Cleaning 
Electro-Chemistry 
Street  Illumination 
Household  Electricity 
Welding 

Motors  and  Equipment 
Magnetism 
Noted  Men 
Question  Box 

In  fact.  Everything  thai 
is  GOOD  TO  READ 


Twenty -Five  Cents,  for  Three  Months  gJJSj'U,'-. 

subscription  to  ELECTROFORCE  for  twenty-five  cents  ELECTROFORCE  is  a thorough 
electrical  education  for  anyone  Get  ELECTROFORCE  for  yourself,  or  for  your  son  You 
will  never  find  a better  value  for  25c.  Address 

Electroforce  Publishing  Co.  mTlwaukS?!'wi'1! 
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9, 059 -Word 

Business  Book  Free 


Simply  send  ns  a postal  and  ask  for  oar  free  illustrated 
9,069-word  Business  Book  which  tells  how  priceless  Business 
Experience,  squeezed  from  the  lives  of  112  Dig,  broad,  brainy 
business  men  may  be  made  yours— yours  to  boost  your  sal 
ary,  to  increase  your  protits.  This  free  book  deals  with 
—How  to  manage  a business 
—How  to  sell  roods 

—How  to  ret  money  by  mail 
—How  to  buy  at  rock-bottom 
— How  to  collect  money 

—How  to  stop  cost  leaks 

—How  to  train  and  handle  men 
—How  to  ret  and  hold  a position 
—How  to  advertise  a business 
—How  to  devise  office  methods 
Sendinr  for  this  free  book  binds  you  to  nothing,  involves 
you  in  no  obligation,  yet  it  may  be  the  means  of  starting  you 
on  a broader  career.  Surely  you  will  not  deny  yourself  this 
privilege,  when  it  involves  only  the  risk  of  a postal— a pennyl 
Simply  say,  “Send  on  your  9,069-word  Book.”  Send  to 

SYSTEM,  Dept.  10,  Wabash  & Madison,  Chh  ago 


KEITH’S 

BIG  $2.  OFFER  . 

FOR  THE  \ 

HOMEBUILDER  1 


A RUSTIC  Ideas,  unique 
plana  and  practical 
Homebuilder  helps,  to  be 


A IttITY- Ht.  Ittfl.CtstfMM  found  80-page  month- 

ly numbers  of  KEITH  S 
MAGAZINE  (established  14  yean),  the  recognized  authority 
on  Planning.  Building  and  Interior  Decorating.  Homes  of 
Moderate  Cost.  You  will  want  thla  excellent  Homebuilder's 


Magazine,  each  Issue  contains  6 to  10  House  Plans.  Sub- 
scription $2  a year.  Single  copies  at  news  stands. 


OUR  BIG  OFFER — To  each  subscriber  sending  $2  we  will- 
mail  postpaid,  any  one  of 

KEITH'S  FAMOUS  DOLLAR  PLAN  BOOKS. 


136  Plans  of  Bungalows.  175  Plana  costing  below  $6000. 

104  “ *•  Cottages.  125  " " 0Ter  W00O. 

125  “ costing  below  $4000.  Oarsgrt™^^  iJaplef  and 

175  **  r ••  $5000.  Flats. 

— M.  L.  KEITH,  $21  McKalftt  Bldg.,  Mlaaegpells,  Mluo._ 


MB  ELECTRICWff  HANDBOOK 

TER  WELL  CROFT 


A new  handbook  for  the  practical  electrical  man  that  la  beyond 
any  doubt  the  most  complete  book  of  Its  kind  ever  published.  It 
Is  Intended  for  men  who  run  the  power  plants,  handle  the  ma- 
chinery, wire  the  buildings,  set  up  and  operate  dynamos,  motors 
and  transformers.  Install  lighting  systems,  etc.,  etc.  It  has  been 
dedicated  to  the  great  body  of  practical  men  who  carry  out  the 
designs  and  plans  of  the  electrical  engineer 

AMERICAN  ELECTRICIAN'S  HANDBOOK 

la  divided  Into  six  main  sections:  I.  FUNDAMENTALS — A refer- 
ence section  on  principles  of  electricity  and  electrical  engineering. 
II  GENERATORS  AND  MOTORS— Characteristics  and  Manage- 
ment— Troubles  and  Remedies — Direct  and  Alternating  Current 
Machinery— Starting  and  Controlling  Devices — Installation.  III. 

DISTRIBUTION — Pole  Lines — Underground  Conduits — Transform- 
ers- Designs  of  Systems,  etc.  IV.  INSIDE  WIRING — Every  de- 
tail for  all  klndvS  of  wiring,  including  old  buildings,  signs,  etc. 
V TRANSFORMERS  — Connections  — Operation  — Type*—  Special 
Forma — Installation.  VI.  ILLUMINATION — Interior  and  Street — 
Types  of  Lamps,  etc.  ORDER  YOUR  COPY  TODAY. 

MODERN  PUBLISHING  CO.,  231  Fulton  St..  New  York 


Thia  book  contains  750  pages,  tables,  charts, 
etc.,  and  over  900  illustrations  and  diagrams. 
Printed  on  thin  paper  and  bound  in  flexible 
leather  with  gold  stamped  title.  Pocket  size. 


PRICE  $3.00 


ma 


A Specialist  is 


especially  !( there  is  a good  demand  lor  his  services.  We  turn  out  specialists  for  a new, 
unlimited  field.  We  prepare  men  to  handle  collections  and  credits— we  practically  set  you 
up  in  business  for  yourself.  Our  methods  are  exclusive,  our  systems  peculiar  to  our  work 
and  results  are  certain. 

CAN  YOU  DO  WHAT  3500  OTHERS  HAVE  DONE?  Over  3500  men  in 

every  walk  of  life  have  completed  our  instructions  at  home,  many  of  them  in  spare  time. 
These  ha*e  established  themselves  in  a permanent,  growing  and  highly  profitable  business 
—and  there  are  more  following  in  their  footsteps.  Can  YOU  do  what  the  3500  have  done? 

CAN  YOU  SUCCEED  WITH  OVER  3500  HELPERS? 

Not  only  arc  WE  back  of  you  but  you  will  have  also  the  co-oper- 
ft  I ation  of  the  entire  system— over  3500  trained  and  practical  assistants 

to  cover  the  entire  country — over  3500  sources  from  which  to  draw 
Y * Kt W new  business  in  ycur  territory.  T1IE  CO-OPERATIVE  BUREAU 

is  a very  fitting  name  for  this  organization.  You  become  a mem- 
1 ber  without  charge  when  you  finish  the  course. 

THIS  COUPON  will  bring  you  the  synopsis  of  the  entire  course 
— will  bring  you  a wealth  of  evidence,  facts  and  figures — our 

ABSOLUTE  GUARAN  I Lit  is  tile  with  everv 
ing  our  advertix-menn. 

but  be  sure  a-.d  in  .il  it  ; r<  i . a g < 1 tunc. 

AMERICAN  COLLECTION  SERVICE 
595  Stale  St.  Detroit,  Mich. 


C.  D.  West,  St.  Louis,  Mo.  s “I  earned  net  profit 
1170.00  the  first  month.  Next  seven  months,  average 
net  monthly  profit,  $342.00.“ 

A.  P.  Hyde,  South  Hadley  Falls,  Mass.:  “My 

commissions,  spare  time  only,  for  four  consecutive 
weeks,  as  follows:  $31.  $54,  $78,  $100.  Will  devote 
all  ray  time  to  collections.’’ 

H.  A.  Murphy,  Youngstown,  O.  i Commissions 
for  March.  $348.02;  April.  $430.48 ; May.$439.72  June, 
484.58.  Expect  to  double  business  within  next  three 
months.” 


Coupon,  Cut  or  Tear  Off  and  Mail  Today 


W.  A.  Shryer,  l’res.  American  Collection  Service, 
595  State  St..  Detroit,  Mich.— Please  mail  without 
cost  or  obligation  to  me.  the  full  synopsis  of  your 
course;  and  pointers  on  the  Collection  Business. 


W.  A.  SHRYER 
President 
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DO  YOU  GET  IT? 


Vol.  X No  10 


THE 


ELECTRIC 

JOURNAL 


i 


1 


13  000  COPIES 

RAILWAY  NUMBER 

! Heavy  EJectrificjIwn  Tecdencies 
What  the  Smgie -Phase  System  Really  !$ 

h.  r. 

Oakland,  Antioch  & Eastern  Railway 
Train  Operation  in  City  Service 
Los  Angeles  Center  Entrance  Cars 


If  not,  it  will  pay  you  to  investigate. 
The  Electric  Journal  is  a practical  monthly, 
published  in  Pittsburgh,  the  greatest  engi- 
neering center  in  the  world.  Here  is  located 
one  of  the  largest  electrical  manufacturing 
concerns.  Thus  our  editors  are  able  to  keeo 
in  daily  contact  with  many  of  the  most  ex- 
pert practicing  engineers,  who  constitute 
our  large  staff  of  high  grade  contributors. 

The  reading  pages  of  the  Journal  are 
filled  with  intensely  practical  information, 
written  in  simple,  direct  style,  for  those  in- 
terested in  the  generation,  transmission  and 
utilization  of  electric  power. 

The  subscription  price  is  $1.50  per  year  in 
the  U.  S.  and  Mexico.  Canada  25c.  extra 
Foreign  50c.  extra.  Single  copies,  15c.  each 


The  Electric  Journal 

206  Ninth  Street,  Pittsburgh,  Pa 


When  writing,  please  mention 


Electrical  Engineering 

If  you  could  only  realize  that  this  offer 
places  within  your  reach  the  results  of  the 
experience,  exclusively  published,  of  scores  of 
America's  most  able  electrical  engineers! 

ELECTRICAL  ENGINEERING  is  a great 
monthly  technical  magazine  for  electrical  engi- 
neers of  responsibility.  The  next  84  issues 
will  bring  you  over  1,000  pages,  covering  every 
phase  of  electrical  work.  A veritable  encyclo- 
pedia. Not  a cheap,  common  or  inferior  article 


ever  appears. 


WHAT  lc. 
A WEEK 
WILL  DO! 


Only  $1.00  buys 
ELECTRICAL 
ENGINEERING 
for  two  years,  and 
copy  “Electrical 
Engineers’  Hand- 
book,” 414  p..  238 
Ulus. ; one  of  the 
most  valuable  band 
books  ever  pub- 
_ lished  at  any  price. 
Or  $1.60  buys  ELECTRICAL  ENGINEER- 
ING 2 yrs.  and  “Questions  and  Answers  on  the 
National  Electrical  Code,"  282  p.,  4x6 

inches.  This  book  is  just  out.  It  is  by  an 
authority.  It  tells  exactly  and  plainly  what 
the  code  requires  for  every  job.  e>/-*rpTrAT 
$2.00  buys  both  books  and  ELECTRICAL. 
ENGINEERING  for  two  years;  the  best  bar- 
gain ever  bought,  but  MONEY  BACK  IF 
YOU  ASK  IT. 

This  offer  will  not  be  accepted 
through  news  companies  or  agents. 

Old  subscribers  may  take  advantage 
of  it  by  extending  their  subscrip- 
tions two  years. 

ELECTRICAL  ENGINEERING,  G;£n£n&n*- 


Get  Acquainted 

With  the  new  sport,  motoring  for  every- 
body. Learn  more  about  the  fascinat- 
ing little  cycle-car*,  cosy,  comfortable,  fast 
and  low-priced.  Read 


Journal  of  the  Popular-Priced 
Motor  Car 


Issued  monthly,  10  cents  a copy;  $1  a year; 
an  interesting,  beautifully  printed  and  lib- 
erally illustrated  publication.  Subscribe 
now. 

Cyclecar  and  Motorette 

Emigrant  Savings  Bank  Bldg. 
New  York  City 
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LEADING  NEW  YORK  HOTELS 


"THE  DOWN  TOWN  HOTEL’ 


IN  THE  HEART  OF  NEW  YORK 


COSMOPOLITAN  HERALD  SQUARE 


HOTEL 

West  Broadway  and  Chambers  St. 

Within  easy  access  of  all  subway  and 
elevated  railway  lines  in  the  city. 

ROOMS  $1 .00  PER  DAY  and  UP 
EUROPEAN  PLAN 

riRQT  PI  ASQ 

RESTAURANT  AND  LUNCH  ROOM 

EXCELLENT  SERVICE— FINE  MUSIC 

PRICES  POPULAR 


HOTEL 

34th  Street  and  Broadway 

One  block  from  New  Penn.  RJR.  Station.  Bag- 
gage free  to  and  from  tkii  elation. 

EUROPEAN  PLAN 

Aksilutily  Fin  Pnif,  All  Mifcm  lipriwBHts 

Tdapboae  m E»«tr  R". 


Ink,  »ttt  MacM  Ml. 
Ink,  with  prints  Ml. 


1.11  M M V 
2.N 


LAMES’  AM  GENTLEMEN'S  IESTAMANT 

GENTLEMEN’S  CAFE 

iiucEiin  service  mios  hwerate 


C.  F.  WILDEY  & SON.  Proprietors 


Rates:  ROOMS,  Detached  Bath,  $1.50, 
$2.00  up. 

Rates:  ROOMS,  Private  Bath,  $2.50, 

$3.00  up. 

Write  for  illustrated  booklet  “B”  with 
small  map. 

CLIFFORD  M.  LEWIS,  Manager 


HOTEL 

EARLINGTON 

27th  St.  West  of  Broadway 
NEW  YORK 

EUROPEAN  PLAN 


A Step  from  Broadway 
Absolutely  Fireproof 
Quiet  as  a Village  at  Night 
Your  Comfort  Our  Aim  Always 

Parlor,  Bedroom  and  Bath,  front  of 
house,  one  person,  $2.50;  two  people, 
$3.50.  Why  pay  more  when  our 
service  is  equalled  only  by  the  best? 

SINGLE'  ROOMS,  $1.00 

E.  W.  WARFIELD  - - Manager 
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If  you  are  interested  in  Wireless  Telegraphy  . 

The  Wireless  World 

will  give  you  the  latest  infor- 
mation relating  to  the  subject. 

THE  WIRELESS  WORLD  records  monthly  the 
world-wide  progress  of  telegraphy  and  telephony, 
and  every  phase  of  the  subject  is  dealt  with  in  its 
columns  so  that  no  one,  whether  he  be  student, 
amateur,  engineer  or  commercial  man  can  afford  to 
do  without  it. 

A feature  of  THE  WIRELESS  WORLD  is  the 
publication  of  new  and  revised  laws  and  regulations. 

Subscription  $1.25  per  Annum  for  United  States 
“ $1.00  “ **  “ Canada 


SUBSCRIPTION  ORDER  FORM 

The  Marconi  Press  Agency,  Ltd., 

51,  Marconi  House, 

Strand,  London,  W.  C.,  England. 


Please  supply 

....of  THE  WIRELESS 

WORLD  monthly,  as 

published,  commencing 

with  toe 

I enclose 

amount  of  one  year's 

subscription. 

Name  . . . 

Address  . 

Date 

19 
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YOU  NEED  IT 


You  need  it  because 
it  tells  of  the  world’s 
advance  in  a fascinat- 
ing way  all  its  own — 
because  you  cannot 
keep  fully  informed 
without  it — because,  as 
Jack  London  said, 
there  is  “Nothing  like 
it,”  and  because,  as 
Luther  Burbank  said, 

“It  is  really  __ 
indispens-  ' | ' L' 
able.”  It  JLI^V^ 

tells  of  things  YV, 

you  can  find  ▼▼ 

in  no  other  . — U • 
magazine,  f^/VI 

and  yet  they  1VW  V 
are  things  “More  Fc 
upon  which 
the  future  progress  of 
the  world  is  to  be 
founded.  It  covers 
fully  the  discoveries 
of  science,  the 
achievements  of  in- 
ventors, the  feats  of 
engineers  and  explor- 
ers, and  the  opening 
of  every  new  field  of 
human  endeavor. 

On  AH  Naws-stand* 

Fifteen  Cents  Per  Copy 


! technical  cctooep 

MAG 


TECHNICAL 

WORLD 

MAGAZINE 

“More  Fascinating  Than  Fiction ” 


TECHNICAL 

WORLD 
\l  MAGAZINE 


You’ll  like  it  because 
it  is  profusely  illustrat- 
ed — because  it  tells  of 
things  real,  living  men 
and  women  have  done 
or  are  trying  to  do  — 
because  it  tells  its  true 
stories  in  a simple  and 
interesting  way  — be- 
cause it  makes  real 
achievements,  real 
events  inter- 
A ¥ esting  — be- 
cause  it 

D shows  that 

the  greatest 
_r.  — romance  in 
IV  p the  world  is 
* J ^ the  story  of 

Fiction”  man’s  cease- 
less fight  to 
conquer  and  use  the 
myriad  forces  of  nature 
— because  it  is  clean 
and  clear  and  always, 
far  more  interesting 
than  the  average  run 
of  fiction,  because  it  is 
wonderfully  illustrated. 

Just  Get  a Copy 
and  See 

By  Mail  Dlract 

A Dollar-Fifty  Per  Year 


flatiron  Building,  New  York -58th  St.  and  Drexel  Ave-  Chicago 


Y0U1L  LIKE  IT 
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«*JjEdison 


W XT  OU  like  Electricity.  You  want  to  master  it  1 
W Y —make  it  your  life  work.  You  want  its  re-  } 
I ^ sponsibility  — its  high  pay,  its  splendid 
I opportunity  for  advancement. 

I What  is  your  surest,  safest,  shortest  way  to  the  top?  ^ Learn 
I today  what  the  competent,  practical  instructors  in  this 
I highly  organized  school  can  do  for  you,  because  they  have 
I done  it  for  thousands  of  others. 

A Given  only  your  ability  to  read  and  write,  the  long  experi-  J 
A encc  of  these  splendid  teachers,  who  are  authorities  both  i 
in  classroom  and  actual  work,  will  personally  make  you  M 
a competent  and  practical  Electrical  ^Engineer,  Do- 
signer.  Draftsman,  Installer  or  Repairman.  The 
school  itself  offers  every  advanced  idea  in  Electrical  ^^B 
^^^^k Equipment,  complete  and  superior  apparatus, 

^Bk  class  and  work  rooms  in  a light,  sanitary,^^^B 
modem  building,  and  a complete  library  of 
the  world’s  best  electrical  works  and  magazines. 


^ThisIsaReal  School  ^Ui 
that  Reallv  Teaches  You^B* 

l work  is  personal,  practical,  positive.  T p ) 

or  ten  years  we  have  been  teaching  Elec-  I fl  |J  P f fl  |T|  fr* 

ical  Engineering  in  all  its  branches  to  * ^ ^ 

ten,  fitting  them  for  better  positions  and  V/ M 

^ay  than  they  could  make  in  any  other  I IlirirT  V"!  JflKiriO  1 

ork.  Thousands  of  our  graduates,  many  ^ ' 

horn  were  of  limited  means  and  small  'W^  1 ^ 1 

ation,  are  holding  responsible  positions  T I Aj|  I W/  I m Vfl 

inufacturers  of  electrical  goods,  with  M M 

ornnh  and  ri^rtriral  rnmnaniM  with  C 


learn  by  doing  practical  work — not  by  correspondence  JLmdrn.  Ixa  I 

school  methods.  ^ v 7 — ’ 

If  you  like  electricity — and  are  willing  to  work  and  study — " a\ 

this  school,  chartered  by  the  State  of  Wisconsin,  can  teach 
you  and  fit  you  to  get  and  hold  a position  of  responsibility 
with  a fine  salary.  Our  Employment  Department  aids  all 
^ competent  graduates  to  satisfactory  positions. 

k Vr^\  Send  for  Free  Book  This  Very  Minute 

A*'  \ Simply  marking  the  coupon  on  this  ■ 

k^B  "1  - % j \ page  with  the  branch  in  which  you  ' 

A ^^k^k  ^k  are  most  interested  may  mean  a 

B \ life  of  pleasant  work  and  good  sal- ^ 

ary  instead  of  hard  work  with  small  B 
pay.  So  mark  the  coupon  N-O-W  M 
while  you  have  this  before  you  and  1 
send  it  to  us  immediately.  The  free  1 
book  we  will  send  contains  everything  1 
you  want  to  know  about  our  school;  } 
it  describes  our  courses  and  tells  you 
‘ -Q  about  the  BIG  practical  Electrical 

p ^ p-  Engineers  who  teach  you  what  they 

ft  have  been  a lifetime  in  doing  The  big 

U FREE  book  is  YOURS  for  the  asking. 

Send  for  it  immediately  on  the  coupon 

School  of  Engineering 

Chartered  by  the  State  of  Wisconsin 

I6I*|K‘  Michigan  St. 


Gentlemen:  riease  send  me  without  obligation 

your  free  illustrated  booklet  and  full  information 
about  what  your  school  will  do  for  me.  I am 
<r>ecially  Interested  In 

n Electrical  Wiring  ( ) Telephone  Installation 

I 1 and  Switchboard 

r — [Motor  Dynamo  Work 

1 | Work  and  Ann  | 1 Mechanical  and  Elec- 

ature  Winding  I 1 trical  Drafting 

□ Electrical  Engineering 

1 J | | r>ay  or  I 1 Evening 

| [Electrical  Testing  [ Jr  lasses  1 | 

L — J and  Meter  Work  t i Spare  Hour  Employ- 

(Check  desired  subject.)! | meat 

Name Address 


“The  Electrical  School 
that  Graduates  Experts' * 


State. 
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THE  PURCHASER  OF  A MULTIPLEX  HAMMOND  CAN  DO 
WHAT  OTHER  TYPEWRITER  USERS  WISH  THEY  COULD  DO 


The 


Multiplex  Hammond 


Visible 


carries  TWO  STYLES  OF  TYPE  AT  ONCE. 
“JUST  TURN  THE  KNOB”  and  change  instantly 
from  Pica  type  to  Italics,  or  from  English  to  Ger- 
man, Greek,  or  any  language  using  different  char- 
acters. 


A FEW  OTHER  POINTS  WHICHjMEAN  - RAMMOND " uclasivtly 


Durability.  The  Hammond  NEVER 
wears  out. 

Machine  CANNOT  get  out  of  alignment. 
No  typebars  to  get  loose  or  bend. 

The  MOST  PORTABLE  typewriter  made. 


Cards  and  envelopes  written  without 
bending. 

Writes  on  any  width  oi  paper. 

Most  beautiful  work  of  any  typewriter. 


HAMMOND  TYPEWRITER  CO.,  Foot  of  East  69th  St,  New  Yoit  City 

Hsroptsn  Hesdqisrtcra  Htmmoid  Trptwritcr  Oo.,  LtA^  M 4i«ta  Victoria  St.» 

London,  B C. 


This  Big  306  Page  Book  *1 

THE  TELEGRAPH  INSTRUCTOR  (fifth  and  I 


THE  TELEGRAPH  INSTRUCTOR  (fifth  and  ■ 
revised  edition)  covers  every  branch  of  telegraphic  work  (railway  and 
commercial)  and  is  full  of  the  most  useful  hints  and  suggestions  that 
have  ever  been  put  into  printers’  ink.  It  contains  complete  instruc- 
tions for  setting  up  telegraph  instruments,  line  construction,  manipu- 
lation of  switch  boards,  care  of  batteries,  etc.  It  contains  the  Morse 
and  Continental  Codes  in  full  and  hundreds  of  abbreviations  that  are 
in  general  use.  The  duties  of  every  railroad  and  telegraph  employee, 
from  the  superintendent  down  to  the  engineer,  conductor  and  switch- 
man, are  fully  explained  in  this  big  book.  It  is  not  only  intended  for 
a telegraph  student,  but  is  a valuable  reference  book  for  the  operator. 

THE  AUTHOR  OF  “THE  TELEGRAPH  INSTRUCTOR.”  Mr.  G.  M.  Dodge,  of 
Valparaiso,  Indiana,  is  an  old  and  expert  telegraph  operator  with  years  of  varied  experi- 
ence in  both  railway  and  commercial  telegraph  service.  He  is  now  holding  a respon- 
sible position  with  the  Western  Union  Telegraph  Company  and  is  President  of  a large 
and  prominent  telegraph  school.  He  is  a member  of  the  Old  Time  Telegraph  Associ- 
ation, and  is  also  an  associate  member  of  the  Association  of  Railway  Telegraph  Superin- 
tendents. Mr.  Dodge  is  an  authority  on  all  matters  pertaining  to  the  telegraph. 

YOU  CAN  BECOME  THOROUGHLY  QUALIFIED  for  the  operating  department 
of  almost  every  railroad  as  soon  as  you  have  mastered  the  contents  of  THE  TELE- 
GRAPH INSTRUCTOR.  Train  rules,  train  signals,  switch  and  interlocking  signals 
devices  are  fully  explained  and  descriptively  illustrated  in  this  book.  A big  lot  of  other 
valuable  information,  such  as  the  block  system  of  handling  trains  with  descriptions  and 
illustrations  of  modern  devices  used  in  railroading,  are  fully  covered  in  this  splendid  book. 

Sent  Prepaid  on  receipt  of  price. 


MODERN  PUBLISHING  CO. 


231  FULTON  ST.,  NEW  YORK 
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We  Prove 
the 

Victor 
is  the  Best  Typewriter 


'Mb' 


WE  will  compare  the  Victor  with  any  other  typewriter — feature 
for  feature — Typebar,  Light  Touch,  Improved  Keyboard, 
Escapement,  Ribbon  Economy,  Mechanical  Perfection,  De- 
pendability, Visibility — everything  that  any  other  machine  has  and 
prove  that  the  Victor  is  superior. 

The  Victor  has  Improvements  and  exclusive  features  that  no 
other  typewriter  has.  Twelve  years  were  spent  in  perfecting  its 
inch-wide,  pivot-bearing  typebar. 

Does  Everything  Any  Other  Typewriter  Can  Do. 
Only  Better , Speedier , More  Satisfactorily. 

npHE  Victor  turns  out  the  clearest  copy  for  general  correspond- 
A ence.  It  makes  perfect  manifolding.  It  cuts  the  sharpest 
stencils  for  mimeographing. 

Railroads,  metropolitan  newspapers,  great  publishing,  houses, 
the  biggest  corporations,  are  using  the  Victor  for  their  intense  work 
because  it  is  the  best. 

Write  for  Illustrated  Booklet . 

VICTOR  TYPEWRITER  COMPANY 


812-814  Greenwich  Street 


NEW  YORK  CITY 
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Electrical  Engineering 

If  you  wish  to  earn  A BETTER  SALARY,  1 

here  is  a chance  to  get  your  diploma  at 
home  during  your  spare  time.  Men  in 

constant  demand  everywhere.  Big 
salaries  being  paid  for  competent  Electri- 
cal Engineers. 

The  men  who  get  the  big  jobs  are  the 
men  who  understand  the  principles  6f 
electricity  and  their  application.  * 

Our  Electrical  Course  teaches  in  plain,  , » 

simple  language  and  with  easy  lessons  how 
to  install  and  operate  electrical  machinery 
and  appliances. 

These  lessons  in  Practical  Electricity  A -~- 

cover  both  Direct  and  Alternating  Cuf-  ^ 

rents,  high  potential  and  high  frequency 

currents  and  all  that  is  necessary  to  become  a proficient  electrical  engineer. 

The  course  completely  covers  the  field  of  practical  electricity  including  power- 
plant  work,  and  covers  the  following  Subjects,  viz. : Practical  Electricity,  The 
b Electric  Motor,  Practical  Math- 

ematics and  Electric  Wiring. 

m \ I ■ , 'Wl  FREE 


1.  CuhMo,  WW«f  <5*i  u. 


;•  //  Ten  text-books,  handsomely  bound,  print- 

ed in  large,  clear  type  on  fine  quality  ol 
paper  ana  profusely  illustrated*  are  fur- 
nished  free  with  this  course. 

The  instruction  is  made  so  clear  that 

any  one  can  understand  it,  even  though  he 

has  but  a limited  education. 

The  success  of  this  school  is  due  to  the 
fact  that  we  give  the  student  only  what  he 
should  know  m order  to  become  competent, 
and  we  do  not  waste  his  time  and  effort  on 
useless  matter. 

Some  of  the  students  have  been  able  to 
complete  the  course  in  three  months.  Iff 
you  cannot  devote  much  time  to  study,  it 
— _ will  take  a little  longer. 

THE  PRICE  IS  LOW  AND  THE  TERMS  ARE  EASY 

Send  the  coupon  and  we  will  write  you  at  once,  giving  you  complete  information  and  a special  proposition. 

F ft  F F Cut  out  and  mail  the  coupon  to-day,  and  we  will  send  you  FREE  THE!  DYNAMO.  Shows 

* **  *“•  *“•  the  consecutive  steps  in  the  development  of  the  electric  generator,  with  the  construction  of 
the  modern  generator.  Fully  illustrated  in  colors  and  all  illustrations  keyed,  so  that  an  explanation  of 
each  part  of  the  same  can  be  seen  at  a glance.  Substantially  bound  in  heavy  paper. 


Pleane  send  me  the  “DYNAMO,”  and  fall  Information  concerning  yonr  conrse  In 
Electrical  Engineering. 


Street  and  Number 
Present  Position  . . . 


City  or  Town  State  Present  Position  

SERIES  6-r 

THE  JOSEPH  G.  BRANCH  SCHOOL  OF  ENGINEERING 

608  South  Dearborn  St.  Chicago,  Illinois 
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This  Superb 
Piano  Shipped 


Model 


Yes  free,  positively  and  absolute- 
ly free.  You  do  not  have  to  pay  us  a single  penny  now  or  later. 
We  merely  ask  you  to  accept  it  on  free  trial  in  your  home.  We  do  not  even  ask 
for  any  deposit  or  any  guarantee — not  even  any  C.  O.  D.  payment  to  us.  We  pay 
all  freight  charges  to  your  nearest  railroad  station.  This  offer  is  made  direct  to 
you  without  any  middleman’s  profits,  no  jobber’s  profits,  no  dealer’s  profits  be- 
tween us  and  you.  You  get  this  superb  Evans  Artist  Model  Piano  under  our 
direct  selling  plan  from  $100  to  $200  less  than  you  can  buy  a cheap  commercial 
piano  from  your  local  dealer.  Write  today — get  full  particulars  of  this  great  offer. 


Easy  Payments— 

Never  mind  the  money.  Our  low  whole* 
sale  price  and  easy  payment  terms  are  so  very 
liberal  that  you  never  think  of  the  money. 
This  offer  places  you  in  the  very  same  posi- 
tion as  if  you  were  a dealer;  you  buy  it  at 
exactly  the  same  price  as  the  deafer  buys.  You 
do  business  direct  with  the  factory  and  $et  the 
piano  at  our  low  rock  bottom  price  with  all 
middlemen’s  profits  cut  out. 


No  Money  Down— 

Not  one  cent  on  this  amazing  free  trial 
offer.  You  do  not  have  to  pay  a single  cent 
to  us  unless  you  decide  to  keep  the  piano.  If 
you  want  to  send  it  back  do  so  at  our  expense. 
If  you  are  satisfied  with  the  piano  after  80 
days  free  trial  and  decide  that  you  want  to 
keep  it,  our  easy  payment  plan  is  open  to  you. 
Take  your  time  to  pay  for  it. 


rivAQ #■  Offor  We,  the  manufacturers  of  the  Evans  Artist  Model 
VyUa  VJI  COl  vHvl  Piano,  will  ship  direct  to  you  from  the  factory  your 
choice  of  any  of  our  artist  pianos  free.  We  prepay  the  freight.  You  make  no  deposit 
of  any  kind  to  us.  We  want  you  to  hear  its  pure,  vibrant  tone — we  want  you  to 
examine  its  splendid  workmanship— we  want  you  to  compare  the  Evans  Artist 
Model  Piano  with  any  other  piano  made.  If  at  the  end  of  the  4 weeks  free 
trial  you  are  not  convinced  that  the  Evans  Artist  Model  Piano  is  the  one 
piano  for  your  home,  ship  it  back  at  our  expense. 


Mail  Coupon  NOW 

and  full  particulars  of  the  greatest  pian_  _ 
a saving  from  $100  to  $200  on  the  purchase  of  a piano, 
buyer  in  each  locality,  we  <" 

WRITE  TODAY— NOW. 


Write  today.  Get  a free  copy 
of  our  handsome  art  catalog 

and  full  particulars  of  the  greatest  piano  offer  ever  made.  It  means 
j from  $100  to  $200  on  the  purchase  of  a piano.  To  the  first 
buyer  in  each  locality,  we  offer  a two-years’  course  in  music  free. 


EVANS  PIANO  CO. 


DEPT.  494 


CHICAGO.  ILL. 


FREE 
Coupon 

F.O. 

Evans  Piano  Co. 
Dept.  494,Chicago,  Ilk 

Gentlemen  — With 
the  understanding  that 
I am  not  buying  any- 
thing, you  may  send  me 
free  prepaid  a copy  of  your 
Art  Catalog  and  full  partic- 
lars  of  your  direct  selling  plan. 


Name. 
Address. 
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Wide  World 

Magazine 


1 0c  The  Magazine  for  Men  1 0c 


The  delight  of  young  men  and  of 
older  men  with  young  minds! 


All  true,  stories  of  adventure,  strange  customs,  travel,  heroism. 
All  told  in  vigorous,  snappy  style , that  makes  every  page  alive 

•with  compelling  interest. 


Get  the  March  Number 

A[o  advertisement  can  tell  what  a treat  you  will  have l 


Price  iOc 


Of  all  newsdealers 


Fully  Illustrated 


The  International  News  Co.,  83-85  Duane  Street,  New  York 
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20th  YEAR 


267,000  COPIES  SOLD 


20th  EDITION 


"How  Easy  It  Is 

to  do  any  kind  of  electrical  wiring  and  construction  work 
with  a copy  of  Standard  Wiring  in  your  pocket.” 

Anybody  can  do  it  with  Standard  Wiring  and  every 
inspector  will  pass  it. 

IT  TCLL8  YOU 

The  latest  rulings  of  The  National  Board  of  Fire  Under- 
writers, explained  and  illustrated,  with  line  cuts  and  half- 
tones of  the  most  modern  and  approved  methods. 

The  latest  data  on  Carbon,  Gem,  Tantalum,  Tungsten  and 
Mazda  incandescent  lamps. 

Simple  and  complete  formula!  and  tables,  with  examples 
worked  out,  for  direct  and  alternating  current  wiring  for 
light,  heat  and  power,  for  all  systems — prepared  especially  for 
this  year’s  edition  of  “Standard  Wiring,”  by  the  greatest 
electrical  engineering  company  in  the  world. 

The  most  carefully  selected  list  of  the  “One  Hundred  Best” 
manufacturers  of  officially  approved  electrical  apparatus  and 
supplies  in  this  country — showing  everything  required  for  any 
complete  installation. 


Flexible  Leather  Cover 


Pocket  Size 


One  Dollar 


63  PARK  ROW 


Sent  Postpaid,  any  address,  on  receipt  of  price. 

H.  C.  CUSHING,  Jr.,  Publisher 


NEW  YORK 


The  Overland 
Monthly 


An  Illustrated  Magazine 
of  the  West 


LIKE  a breeze  from  the  Pacific, 
it  not  only  covers  the  Golden 
State  and  the  Pacific  slope 
more  thoroughly  than  any 
other  magazine,  but,  sweeping  over 
the  mountains  with  its  stirring  fic- 
tion and  graphic  delineation  of 
Western  life  — where  the  Orient 
meets  the  Occident,  it  carries  a 
charm  all  its  own  to  the  very  brink 
of  the  Atlantic. 


The  Overland  Monthly  Company 

21  Sutter  St.,  San  Francisco,  California 

I5c  a Copy  $1.50  per  Year 


FREEH 

Handsome  photo- 

6 gravure  Art  Posters 
in  Sepia  Brown  on 
heavy  white  stock  19 
x 10  with  one  year's 
subscription  to  the 

Baseball 

Magazine 

$1.50  per  year— 
Canadian  $2.00 

Published  the  year  round. 
On  sale  10th  of  the  month, 
1 Sc  per  copy  at  all  News 
Dealers. 

Sample  Copy  Sent  FREE  on  Request 

Send  us  25c.  (stamps  or  coin)  and  we  will  mail  you  pre- 
paid one  of  these  Art  Posters  and  a Sample  Copy.  If, 
after  reading  sample  copy,  you  decide  to  subscribe,  you 
need  only  send  $1.25  additional  fora  year’s  subscription. 
WRITE  AT  ONCE.  This  offer  may  be  withdrawn  with- 
out notice. 


B.  B.  Magazine  Co.,  70  5th  Ave.,  N.  Y. 

Gentlemen:  Enclosed  find  25c.  for  which  send  me  art 
poster  and  sample  copy  of  B.  B.  Magazine,  with  the  under- 
standing if  I subscribe  for  one  year,  I need  only  send  $1.25 
additional. 


Name Street.. 
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“ Here's  what  you  need — Training” 

“Jim,  if  you  want  to  get  ahead  in  this  shop  you've  got  to  know  more.  You’re 
just  an  ordinary  workman  now,  but  you  have  ability  and  I'm  going  to  give  you 
some  good  advice.  See  this  coupon?  Well,  it  wasn't  so  many  years  ago  that  I 
signed  one  just  like  it.  At  that  time  I was  in  the  same  position  you  are-holding 
down  a little  job  at  low  wages.  I was  losing  ambition  every  day— had  almost 
concluded  that  I'd  never  be  anything  but  an  underpaid  shop  hand,  when  I hap- 
pened to  notice  one  of  these  ad's.  I signed  the  coupon,  and  the  job  I hold 
today  I owe  to  this  school." 

Yes,  it  is  good  advice.  You,  no  matter  if  you  haven't  much  of  a job  and  are 
poorly  paid,  have  ambition  and  brains  and  the  ability  to  rise.  Other  men  have 
become  successful,  have  risen  to  big  jobs  and  big  pay  through  training.  Why 
i not  you ? 


Your  Opportunity  Coupon 

Mark  the  position  you  want 
and  mail  the  coupon  now 


r 


...EUflrifnl  F iiir’mppr 

...EIm.  I.iicbl  * Power  Sup*. 
...Flrflriral  Olrriiiaii 
...Trlfphnnf  Fiprit 
.. . Arpbifppt 
...RnlMinff  CsHtrirlor 
...Arpbifpplnrail  llrafhinu 
...Nt rapt  11  rill  Draftsman 
. . .Struplnml  F.nriappr 
. ..Caaprrlr  Knjrlarpr. 
...Civil 
..  .finrvpyar 
. . Urphaaipal  Farlnppr 
. . .Npphaaipal  llradmui 
...SIpojb  Ktiffinppr 
...Mnniplpal  Fa*lappr 
...flu  Ktipiif  F.nriiippr 
...flu  Traplor  Kwfinppr 


. I.nwyer 

.lt«M»bl>ppppr 
. KtPHOffraphpr 
.Prlratp  HvorvUry 
Apponnlant 
.Cunt  Appannlant 
.(VriTd  PiiIiIIp  Arp’nt 
. Anditur 

. Itii«inr>.  Hannrrr 
.Firp  lu.  In.pprtnr 
.Firp  In*.  Adjn.trr 
. Hrv  Im.  Fvpprt 
.Mavinr  Piplnrr  Op’r 
.Sanitary  Fnitiappr 
. Irrigation  Fapiuppr 
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How  you  can  become 
a trained  man 

The  American  School  of  Correspondence,  one  of  the 
largest  educational  institutions  in  the  world,  was  established 
over  sixteen  years  ago  for  just  such  men  as  you.  It  is  char- 
tered under  the  same  laws  as  your  state  university.  Through 
the  American  School  you  can  obtain  the  training  and  educa- 
tion you  need  without  leaving  home— without  giving  up  your 
work.  No  matter  where  you  live,  the  American  School  will 
train  you  for  any  position  you  desire  or  prepare  you  for  en- 
trance into  any  resident  college. 

Then  follow  this  advice  and  prepare  yourself  in  your  spare  time  for  any 
one  of  the  countless  biff,  well- paying*  positions  always  open.  Siffn  the  cou- 
pon and  let  us  tell  you  how  easy  it  is.  We  will  not  send  an  affent  to  bother 
you  in  your  home  or  at  your  work.  All  business  will  be  carried  on  privately, 
by  correspondence. 

Take  the  first  step — siffn  the  coupon — now. 

American  School 

A - m of  Correspondence.  Chicago.  U.SA. 


This  school  has  no  connection  with  any  other  school  using  the  name  “American’ 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.’* 
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No.  484.  Transmitting 

Tuning  Coil $5.10 


r<o.  452.  Wireless  Tele- 
graph Key,  Legless. ..  .$1.98 


No.  417.  Flanged  Spark 
Gap $4.50 


No  465.  High  Efficiency 

Spark  Gap $3.00 


No.  462.  Wireless  Spark 
Coil,  1 in $5.40 


No.  490.  Transmitting  Outfit $12.00 


No.  489.  Adjustable  Prmary  Con- 
denser   $5.00 

Send  for  Our  New 
Manual  of  Wireless 
Telegraphy  Cl 

It  contains  104  pages  and  tells  how  to 
erect  and  maintain  wireless  telegraph 
stations.  Shows  a number  of  diagrams. 
Has  the  Morse  and  Continental  Tele- 
graph Codes.  Illustrates  the  best  in- 
struments to  use;  tells  what  they  are 
for  and  how  to  use  them.  Do  not  wait 
until  some  other  time,  but  sit  down  now 
and  send  your  name  and  address,  and 
get  one.  It  costs  you  nothing. 

Send  for  Our  New 
Catalog  C26 

It  is  pocket  size,  contains  212  pages, 
with  over  1,000  illustrations,  and  de- 
scribes in  plain,  clear  language  all  about 
Bells,  Push  Buttons.  Batteries.  Tele- 
phone and  Telegraph  Material.  Electric 
Toys,  Burglar  and  Fire  Alarm  Con- 
trivances, Electric  Call  Bells,  Electric 
Alarm  Clocks.  Medical  Batteries.  Motor 
Boat  Horns.  Electrically  Heated  Appa- 
ratus, Battery  Connectors,  Switches, 
Battery  Gauges.  Wireless  Telegraph 
Instruments,  Ignition  Supplies,  etc. 

It  Meant  Money  Saved  to  You 

ti  havi  nr  MaiaaV  lit  oir  Catalog  wbn  pi  wait  to  bay 


No.  486. 
pint  . . 


No.  416.  Antenna  Switch.$2.00 


No.  458.  Receiving  Set.  .$7.80 


No.  440.  Fixed  Receiving 
Condensers $0.7.5 


Two  Books  Every  Wireless  Operator  Should  Have 

AMATEURS'  WIRELESS  HANDY  BOOK Price  $0.25 

LESSONS  IN  WIRELESS  TELEGRAPHY Price  0.25 


Manhattan  Electrical  Supply  Co. 

NEW  YORK  CHICAGO  ST.  LOUIS  SAN  FRANCISCO 

' 17  Park  Place  1 14  S.  5th  Aye.  11 06  Pine  St  604  Mission  St. 

FACTORIES JCastT  CITY.  CINCINNATI,  RAVENNA,  OHIO 
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Write  and  find  out  the  exact  turn  the 
Company  will  save  you  at  your  age  on 
any  standard  form  of  contract— Whole- 
Life,  Limited-Payment  Life,  Endowment, 
Joint-Life  or  a Monthly-Income  Policy. 


STRONG  POSTAL  POINTS 


ternal  or  assessment. 


Third  t StiiHifiirrf  / » \- 
<>.-  ».««'<’« .f,  :i|  |»r*n  e«l  In  t lie 
State  Insurance  Department. 

l-nurtlt  s O p e r a t e s nniler 
>/»  iet  S !,itt  ret/nir,  i.:,  t<:  * 
.tn  I su''jeit  to  the  l'mte<l 
States  i«istal  authorities. 


■ 


The  Postal  Life 
Employs  No  Agents 


You  Deal  Directly 
With  the  Company 


Postal  Life  Insurance  Company 

WM.  R.  MALONE,  President 

35  Nassau  Street  NEW  YORK 


POSTAL  LIFE  BUILDING 


* jtjobed  My,  | ] 


Accomplishing 
a great  reform 


THE  IH  OHES'  INSCR- 
1 ANTE  INVESTIGA- 
TION OF  1005,  found  that  all 
life  - companies  were  heavily 

burdened  by  agency-expense 

whi  b came  out  ot  the  pockets 
of  policyholders,  of  course. 

V 

Press  aud  public  agreed  that 

the  elimination  of  the  agent 
was  the  great  reform  needed. 

V 

The  Postal  Life  Insurance 
Company  was  organized  that 
same  year  to  help  work  out 
this  very  reform. 

V 

It  has  accomplished  its  part 
by  demonstrating  that  the  busi- 
ness ot  life  insurance  can  be 
done  direct;  it  has  thus  trans- 
acted business  successfully  for 
more  than  eight  years  ; it  does 
not  employ  agents  at  all  but 
gives  its  policyholders  the 
benefit  of  the  saving  thus 
effected. 

V V 


THE  FIRST  YEAR,  policy- 
1 holders  recei  ve  a guaranteed 
commission  - dividend  corre- 
sponding to  what  other  com- 
panies pay  their  agents,  less  a 
moderate  advertising  charge. 

This  dividend  ranges  up  to 

40% 

of  the  premium  on 
whole -life  policies 

In  subsequent  years  policy- 
holders can  deduct  the  entire 
agents’  renewal  commission  of 
and  an  office  - expense 

saving  of  2%,  making  up  the 

Annual  dividend  of 

9i% 

guaranteed  in  the  policy 


AND.  IN’  Anni  riON.the 
Postal  pa\>,  every  year 
after  the  first,  the  usual  contin- 
gent dividends  earned  by  the 
policy. 

V 

Agents,  of  course,  find  it  hard 
to  compete  with  the  Postal; 
they  tight  it  and  get  certain 
easily  - influenced  insurance 
periodicals  to  help  them. 


The  public  is  therefore 
warned  not  to  take  the  wo-d 
of  any  such  agents  or  to  be- 
lieve the  “ framed  up  ” articles 
that  may  appear  in  such 
periodicals. 


The  Postal  Life  is  a highly- 
accredited  institution  and  en- 
joys the  confidence  of  the 
well-informed  insuring  public 
throughout  the  country. 


Call  at  the  Company’s  office  if  convenient, 
or  write  for  full  official  information.  Sim- 
ply say  : 

Mail  me  insurance-particulars  as  per 
advertisement  in 


MOOEIN  ELECTRICS  l MECHANICS  for  March 


In  your  letter  be  sure  to  give  : 

1.  Your  full  name. 

2.  Your  occupation. 

3.  The  exact  date  of  your  birth. 


No  agent  will  be  sent  to  visit  you  : the 

benefit  of  his  connni.'sion  goes  to  jou  lo- 
calise you  deal  direct. 


Digitized  by 


Google 


We  will  send  a complete  set  of  Blue  Print  Plans  of  any  design  in  the  above  Book 
this  paste,  including:  Specifications  and  full  Descriptive  Material  List,  giving  the  size  gr 
,ui!nbcrs  of  material  used  in  construction  upon  rece  ptof  a temporary  ch 
of  $1.00,  the  entire  amount  of  which  is  credited  you  when  vmi  ordor  or  if  run.,*  h 


County, 


.State. 


Material  toBuild  Thisl 


If#  oeau  tnu  1, 
^ modern  homes. 

Six  rooms,  bath,  pantry. 
Symmetrical  exterior— up- 


>JSuiid  ihiSYllZ 
Home  Only  D(t)i 


5°  to  50°°  Saved 

Building  Material  Prices  Smashed! 

Never  before  has  there  been  an  epoch-making  offer  like  this 
to  enable  every  man  to  own  his  own  home.  No  matter  bow 
limited  your  means,  you  can  now  buy  the  material  to  build  any 
one  of  these  beautiful  homes  at  smashed  prices  that  have  never 
before  been  heard  of  for  absolutely  brand  new  stock  backed 
our  iron-clad  guarantee.  We  actually  save  you  from  X 
on  complete  building— save  you  middleman's  profit. 

ot  One  Cent  Down 

RaVYO  l»Lro  v.  T,h,ink  of  we  ship  you  a carload  of 

M. vV^IIlCtl V/ir Cl  bmldmg  material  valued  anywhere  from 


to-date  interior.  Standard  without  a penny  in  advance— that  makes  you  absolutely  safe.  We  ta^*aJ?the  li^andlmck 

fKZll&Sln  xth28ft  KhOUt*  r~7on  for  in  7 ® our  t^nendous  $10,000,000  capitalisation and 

Size  21  ft.  6 in.  x 28  ft.  K d deaimg.  Our  stupendous  purchasing  power  for  spot 

wondpJ  nP«»vtnSIgain8  n?,£?e  ei?e  m the  wCr,d  can  duplicate-you  get  the  benefit  in 
mmderful  savings.  In  addition  the  expert  knowledge  of  our  complete  Architectural 
a sf-^vn n (?U  to  ^et  most  practical,  up-to-date  homes,  built  without  waste  to 
Rv"ab nS'  *rni  ^afete  antl  every  purse.  We  help  you  free  of  charge— give  you  authentic 
Blue  Print  1 Ians,  Specifications,— all  this  service  without  a cent  of  extra  charge. 


Design  No.  55 
O SixRoomsand 
^ M Bath, all  rooms 

convenientand 
roomy.  Size  22  ft.  by  31  ft. 


$10,000  Book  of  Plans  Free 

Our  $50  Free  Plan  Offer 


Design  No.  SO 


suit  and  you  return  them  we  will  refund  you  all  but  60  cents  of  your  remittance. 

We  Make  Estimates  From  Your  Sketches 

««  y>i“ 1,ave  y°ur  pians  send  us  your  bill  of  material,  we  will  quote  you  guar-% 

antced  freigiit  prepuu^  prices.  If  you  have  only  rough  sketches  Bend  them  to  us  we  will 
name  you  a guaranteed  delivered  price.  That  will  cut  out  all  expSwgi^  work- 
Our  charge  will  be  from  $1.00  to  $3.00,  all  of  which  will  be  refunded  on  your  order. 

Our  Guarantee  Protects  You  Free  Catalogs'1 


E i :t h t Rooms 
and  Bath, very 
^ attractive  Ex- 

terior; Five  Closets,  Aiiy 
Balcony.  Size  28  ft.  by  28  ft. 


Our  guaranteed  proposition  to  you  is  to  furnish 
material  all  brand  new  stock,  in  quantities  suf- 
ficient to  complete  design  strictly  according  to 
Plans.  Prompt  shipment  of  order.  This  guar-  1 
antee  is  backed  by  our  well  known  reputation  / 
for  honest  dealing  and  tremendous  capital.  / 
You  can  order  from  us  with  positive  safety.  / 


Send  now  for  Special  Building  Material 
Catalog  No.  108,  Plumbing  Catalog 
g^N^No.  137,  HeatingCatalogNo.  140,  $ 
^v^T^^^purniture  and  Rugs  Catalog 
134.  Latest  and  best 
features  — abso- 
lowest 


Capital  Stock  $10,000,000 

High  Grade  Bathroom  Outfits!  HotWaterHeatingPlants! 


IlirU  JWjtkLJfll  Here  is  aniilustra- 
tion  of  a bath- 
room outfit  we  are 
selling  at  $37.50. 
Your  plumber  would 
h k you  aI»out  $60  for 
th'3  y amooulfit.  It  is 
only  one  of  many  other 
complete  outfits  that 
that  we  are  offering  at 
prices  from  $35  to  $50. 


1 We  make  complete 
J plans  and  in:  truc- 
P tions  and  help  you 
every  way  we  cun.  1 
We  loan  you  tools. 
Every  plant  backed 
by  our  guarantee 

i bond.  Cut  out  the 
* locul  dealer’s  profit 
and  cut  cost  in  half. 


Harris  Bros.  Co. 

Dept.B335-h&  I ron  Sts.  Chicago 


Send  this  Coupon 


HARRIS  BROTHERS  COMPANY. 

Dept.  C W - 192  Chicago,  III. 

Send  me  free  your  . J.t.uQ  Plan  Book;  full  information  c 


1 
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^^JTIPNAL  FOOD  C%> 
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JD^y^jUcurAeurfer  Jcm&ne  vtyf  /tmdbsfa  fiAfft/uce  /leaft/t? 

DIET  VERSUS  DRUGS 


C&^ca*i^e& urt/AstetJecAfuca/ ./eun^/Ae^e^yCemi^na^bn^ 
smd /lArfun&CTtAsfo,  /ycttV  /needd/. 


I Have  No  Foods  To  Sell 

Indigestible,  irritating  foods  and  the  retention  of  their  waste  matter  are  the 
cause  of  homeliness  (double  chin,  dull  eyes,  bad  skin,  fagged  face,  etc.),  dullness 
and  disease.  The  foods  which  cause  expectoration,  catarrh,  cough,  consti- 
pation, tumors,  etc.,  are  specified  in  the  booklet.  Wrongly  combined  foods 
either  ferment,  cause  gas,  poison,  or  kill;  e.  g.,  gastritis,  appendicitis,  apoplexy,  etc. 
Drugs  never  have  cured  disease,  never  can  and  never  will  cure. 

Body  rebuilt  and  purified  by  a suitable  diet,  free  from  irritating  and  indigesti- 
ble materials. 

Striking  Effects  of  Different  Food  Combinations 

An  excess  of  starchy  and  fatty  combinations  of  foods  will  make  you  sluggish; 
it  will  give  you  dull,  splitting  headaches,  lack  of  memory  and  concentration, 
drowsiness  and  inertia.  A complete  change  to  “digestible”  brainy  foods  (suitable 
meat,  game,  fish  and  dairy  foods,  combined  with  suitable  vegetables  and  fruits 
according  to  the  new  brainy  diet  plan)  will  produce  the  most  marked  improvements 
in  a few  weeks. 

One  dropsical  consultant  lost  18  pounds  of  over-weight  in  the  first  week,  and  returned  to  business. 
Another,  a thin  man,  after  being  out  of  work  nearly  a year  through  weakness,  was  restored  in 
three  weeks  to  hard  work  as  a carpenter  at  full  pay.  In  such  cases  the  change  from  a clogging,  death- 
producing  diet  to  energizing  foods  caused  a literal  transformation. 

Another  patient,  deaf  in  the  right  ear,  owing  to  a discharge  caused  by  an  excess  of  mucus-making 
foods  (cream,  butter,  cheese,  etc.),  was  completely  cured  of  deafness 
and  catarrh  by  taking  correct  combinations  of  suitable  foods. 

A case  of  kidney  and  bladder  trouble  of  ten  years’  standing  was 
saved  from  a surgical  operation,  and  the  objectionable  discharge  cured 
within  ten  days,  because  the  loss  of  control  w'as  due  entirely  to  the  con- 
stant irritation  from  certain  irritating  foods  and  drinks. 

A chronic  sufferer,  weighing  415  pounds,  reduced  over  150  pounds 
(in  public  life,  under  many  witnesses),  gaining  strength  and  firmer  flesh,  and  losing  rheumatism. 

IMPORTANT — Over  one  hundred  similar  case3  have  been  certified  to  by  an  Investigating 
Committee  of  prominent  men. 

During  fifteen  years  of  personal  experiments,  I have  learned  to 
produce  in  myself  various  diseases,  each  by  eating  certain  wrong 
foods  for  a few  days  or  weeks.  They  are:  Rheumatism,  catarrh, 
sore  throat,  constipation,  double  chin,  swollen  glands,  kidney 
troubles,  shortness  of  breath,  rough  scaly  skin,  dandruff, 
sores,  boils,  pimples  with  white  pus,  blackheads,  rash,  etc., 
and  I can  restore  myself  to  normal  health  in  a few  days  by 
correct  foods. 

“THE  NEW  BRAINY  DIET  SYSTEM”  Sent  for  10  Cents 

"The  lists  of  daily  foods  which  increase  brain  powfer,  promote  longevity,  cure  congested  liver, 
etc.,  are  worth  untold  dollars."  Send  addresses  of  your  sick  friends  to 

G.  H.  BRINKLER,  Food  Expert,  Dept.  5D,  Washington,  D.  C. 


When  writing,  please  mention  "Modern  Electrics  and  Mechanics.” 
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Of  Training 


More  money  is  not  the  only  result  of  train- 
ing but  it  is  the  first . 


International  Correspondence  Schools 

Box  992-S.  Scranton.  Pa. 

Please  explain,  without  further  obligation  on  my  part,  how  I can 
qualify  for  the  position  before  which  I have  marked  X. 


It  makes  no  difference  whether  you  are  training  to  advance  in  your  present 
position  or  to  enter  some  new  held,  the  very  first  place  you  feel  your  new 
training  is  in  your  pocket-book  — your  pay  envelope! 

And  the  only  limit  to  how  big  your  pay 
will  grow  is  your  determination  and 
courage  to  make  it  grow. 

For  just  as  surely  as  the  mercury  in  a 
thermometer  rises  in  proportion  to  the 
heat,  so  will  your  salary  go  up  in  exact 
proportion  to  your  training. 

The  best  of  it  is,  that  this  sort  of 
training  does  not  necessitate  a college 
education  any  more. 

No  matter  what  education  you  have 
missed;  what  you  do;  how  old  you  are 
or  where  you  live,  you  too  can  win  like 
all  the  rest. 

The  International  Correspondence  Schools 
will  bring  into  your  own  home  all  the 
help  you  need  to  train  you  for  what- 
ever position  you  mark  on  the  attached 
coupon  now. 

Mail  the  coupon  today. 


Electrical  Engineering 
Electric  Lighting 
Electric  Railways 
Electrician 

Electric  Car  Running 
Dynamo  Foreman 
Wireman 
Mining  Engineer 
Telephone  Expert 
Surveyor 

Automobile  Running 
Agriculture 
Poultry  Raising 


Mechanical  Engineer 
Mechanical  Draftsman 
Shop  Foreman 
Concrete  Construction 
Architect 

Contracting  A Building 
Architectural  Draftsman 
General  Illustrating 
Chemist 
Bookkeeper 
Advertising  Man 
Civil  Service  Exams. 
Salesmanship 


Sam  • 

St.  and  So. 

City 

Present  Occupation 


_ State 
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TO  THE  CALL  OF  OPPORTUNITY 

■LECTRICITY  offer*  the  greet- 

I eat  opportunities  to  those  who 
ere  practically  trained  to 
handle  and  control  it.  We  are 
teaching  a practical,  live-wire, 
up-to-date  Electrical  Course. 
No  frills  or  fanciful  demonstra- 
tions which  may  amuse,  but  can 
never  benefit.  No  book  or 
blackboard  instruction  leaving 
the  student  to  guess  the  rest. 
We  teach  the  theory  and  then 
take  the  student  to  the  machine 
or  apparatus  and  put  him  to 
work  applying  it  (the  theory). 
Our  instruction  is  individual, 
given  by  competent  practical 
men,  alive  to  the  requirements 
in  the  Electrical  Profession. 
Through  our  system  of  teach- 
ing, you  are  theoretically  and 
practically  trained  by  being 
started  on  a sound  basis  and 
constantly  guided  and  coached 
in  everything  that  you  do. 

There  is  no  time  limit  to  the 
course.  You  enter  when  you 
are  ready  and  graduate  when 
you  are  competent  to  do  so. 
The  school  is  open  throughout 
the  year,  making  it  possible  to 
continue  your  course  during  the 
summer  months  without  inter- 
ruption. 

Visit  our  school , it  possible , and 
see  onr  students  at  work  or  write 
for  free  booklet  describing  our 
aourae  and  system  of  instruction. 


New  Yorii  Electrical  School 

26  West  17th  Street 
New  York  City 


tell  us  about  him.  We  are  interested  in  him. 
If  he  can  meet  the  standard  of  qualifications 
we  insist  on  we  are  in  a position  to  offer 
him  the  opportunity  of  his  life.  It  is  very 
easy  for  the  Flying  Merkel  Motorcycle  repre- 
sentative to  control  the  motorcycle  business 
in  his  locality. 

The  Flying  Merkel  Motorcycle  is  easiest 
to  sell  because  it  has  so  many  points  of 
superiority  over  any  other  machine.  It  is  the 
oldest  existing  motorcycle  sold  in  America 
today.  All  the  reasons  for  the  wonderful 
success  of  the  Flying  Merkel  are  contained  in 
our  latest  1914  Art  Catalog,  sent  free  for 
the  asking.  Tf  we  have  an  agent  in  your 
town  we  shall  be  glad  to  send  you  a Free 
Demonstration  Coupon. 


BULLETIN* 

EXTRA*—  A 1014  Stock  Flying 
Merkel  ridden  by  Maldwyn  Jones 
won  the  304-mlles  Grand  Prlx  race 
at  Savannah.  Ga.  Time,  5*21*17.2/6. 
Average,  50.78  miles  per  hoar.  Also 
made  fastest  lap  (lllA  miles)  at 
speed  of  73.24  miles  per  hour. 


The  Flying  Merkel  was  the  only  machine  in 
this  wonderful  race  that  did  not  have  one  bit  of 
mechanical  trouble  of  any  kind.  The  most 
wonderful  performance  ever  made  by  a motor- 
cycle. 

WRITE  TODAY  FOR  OUR  PROPOSITION. 


T3tp. 


40  HANOVER  STREET 
niuuLcrow.4,wtnJ 
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"How  Easy  It  Is 

to  do  any  kind  of  electrical  wiring  and  construction  work 
with  a copy  of  Standard  Wiring  in  your  pocket/' 

Anybody  can  do  it  with  Standard  Wiring  and  every 
inspector  will  pass  it. 

IT  TELLS  YOU 

The  latest  rulings  of  The  National  Board  of  Fire  Under- 
writers, explained  and  illustrated,  with  line  cuts  and  half- 
tones of  the  most  modern  and  approved  methods. 

The  latest  data  on  Carbon,  Gem,  Tantalum,  Tungsten  and 
Mazda  incandescent  lamps. 

Simple  and  complete  formulae  and  tables,  with  examples 
worked  out,  for  direct  and  alternating  current  wiring  for 
light,  heat  and  power,  for  all  systems — prepared  especially  for 
this  year’s  edition  of  “Standard  Wiring,”  by  the  greatest 
electrical  engineering  company  in  the  world. 

The  most  carefully  selected  list  of  the  “One  Hundred  Best” 
manufacturers  of  officially  approved  electrical  apparatus  and 
supplies  in  this  country — showing  everything  required  for  any 
complete  installation. 
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This  Superb  Artist  Model 
Piano  Shipped  FRFF 


Yes  free,  positively  and  absolute- 
ly free.  Y ou  do  not  have  to  pay  us  a single  penny  now  or  later. 
We  merely  ask  you  to  accept  it  on  free  trial  in  your  home.  We  do  not  even  ask 
for  any  deposit  or  any  guarantee — not  even  any  C.  O.  D.  payment  to  us.  We  pay 
all  freight  charges  to  your  nearest  railroad  station.  This  offer  is  made  direct  to 
you  without  any  middleman’s  profits,  no  jobber’s  profits,  no  dealer’s  profits  be- 
tween us  and  you.  You  get  this  superb  Evans  Artist  Model  Piano  under  our 
direct  selling  plan  from  $100  to  $200  less  than  you  can  buy  a cheap  commercial 
piano  from  your  local  dealer.  Write  today — get  full  particulars  of  this  great  offer. 


Easy  Payments— 

Never  mind  the  money.  Our  low  whole- 
sale price  and  easy  payment  terms  are  so  very 
liberal  that  you  never  think  of  the  money. 
This  offer  places  you  in  the  very  same  posi- 
tion as  if  you  were  a dealer;  you  buy  it  at 
exactly  the  same  price  as  the  dealer  buys.  You 
do  business  direct  with  the  factory  and  get  the 
piano  at  our  low  rock  bottom  price  with  all 
middlemen's  profits  cut  out. 


No  Money  Down— 

Not  one  cent  on  this  amazing  free  trial 
offer.  You  do  not  have  to  pay  a single  cent 
to  us  unless  you  decide  to  keep  the  piano.  If 
you  want  to  send  it  back  do  so  at  our  expense. 
;If  you  are  satisfied  with  the  piano  after  80 
days  free  trial  and  decide  that  you  want  to 
keep  it,  our  easy  payment  plan  is  open  to  you. 
Take  your  time  to  pay  for  it. 


f We,  the  manufacturers  of  the  Evans  Artist  Model  „ M 

V8*  COl  V/iivl  Piano,  will  ship  direct  to  you  from  the  factory  your 
choice  of  any  of  our  artist  pianos  free.  We  prepay  the  freight.  You  make  no  deposit  f 1701717 
of  any  kina  to  us.  We  want  you  to  hear  its  pure,  vibrant  tone — we  want  you  to  f V f\IL,H 

examine  its  splendid  workmanship— we  want  you  to  compare  the  Evans  Artist  f ^ 

Model  Piano  with  any  other  piano  made.  If  at  the  end  of  the  4 weeks  free  f C^OUPOIl 

trial  you  are  not  convinced  that  the  Evans  Artist  Model  Piano  is  the  one  f _ 

piano  for  your  home,  ship  it  back  at  our  expense. 


Mail  P Oil  noil  NO^V  Write  today.  Get  a free  copy 
mail  coupon  liv/  VV  of  our  handsome  art  catalog 
and  full  particulars  of  the  greatest  piano  offer  ever  made.  It  means 
a saving  from  $100  to  $200  on  the  purchase  of  a piano.  To  the  first  a 
buyer  in  each  locality,  we  offer  a two-years'  course  in  music  free.  f 
WRITE  TODAY— NOW.  f 


EVANS  PIANO  CO. 


DEPT.  494 


CHICAGO.  ILL. 


X Evans  Piano  Co. 

>P7  f Dept.494.Chicago.nl. 
8 Gentlemen  — With 

f the  understanding  that 
f I am  not  buying  any- 
thing, you  may  send  me 
free  prepaid  a copy  of  your 
Art  Catalog  and  full  partic- 
lars  of  your  direct  selling  plan. 
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rhU  book  contains  750  pages,  tables,  charts, 
c.,  and  over  900  illustrations  and  diagrams, 
inted  on  thin  paper  and  bound  in  flexible 
fcther  with  gold  stamped  title.  Pocket  size. 


PRICE  $3.00 


HERE  IT  IS  AT  LAST! 

A new  handbook  for  the  practicsl  electrical  man  that  ta  beyond 
any  doubt  the  most  complete  book  of  its  kind  ever  puMlabm.  I» 
Is  Intended  for  men  who  run  the  power  plants,  handle  tne 
chlnery.  wire  the  buildings,  set  up  and  operate  dynamos  noun 
and  transformers.  Install  lighting  systems,  etc.,  etc.  It  has  Msn 
dedicated  to  the  greet  body  of  practical  men  who  carry  out  w 
designs  and  plans  of  the  electrical  engineer. 

AMERICAN  ELECTRICIAN  S HANDBOOK 
Is  divided  Into  six  main  sections:  I.  FTIN DAMENTAI£^-A  refer- 
ence  section  on  principles  of  electricity  and  electrical  engineering. 
II.  GENERATORS  AND  MOTORS — Characteristics  and  ManMJ; 
int'nt — T roubles  and  Remedies — Direct  and  Alternating  Curran 
Machinery— Starting  and  Controlling  Devjce^ins^laUw.  l^ 
DISTRIBUTION — Pole  Linear-Underground  Con^lt^mntfOris 
ere — Designs  of  Systems,  etc.  IV.  INSIDE 
tail  for  all  kinds  of  wiring,  including  old  buildings.  signs. 

V TRANSFORMERS  — Connections  — Operation  — Typea—«I*»* 
Forms — Installation.  VI.  IUvTUVUNAWON-me^  and 1 
Types  of  Lamps,  etc.  ORDER  YOUR  COPY  TODAY. 
MODERN  PUBLISHING  CO.,32Unlon  Square,  New  York 


BLOWERS 
and  VACUUM  PUMPS 

for  use  with  oil,  coal  and  gas  burning 
appliances  for  obtaining  high  heat;  with 
sand  blasts,  gas  producers, 

VACUUM  CLEANING 

and  every  other  purpose. 

1 oz.  to  10  lbs.  pressure,  1 to  20  inches 
vacuum,  2 to  338  cubic 
feet  per  minute. 

Thla  ahowa  what  our  w-^s» 
amall  machine  a do 

The  machines- do  many  i$ak 

things  with  air  which  were  V 

formerly  done,  by  hand  or 

mechanically.  f.  jg 

LEI  MAN  BROS. 

62  John  3t..  Now  YorK 
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When  You  Have  Things  to  Fasten 
to  Brick,  Stone  or  Concrete- 


TRADE  MARK  RE6  U S-  TAT  OFF. 


The  Perfect  Fastener 

The  illustrations  on  either  side  of  this  an- 
nouncement show  ordinary  Bolts  and 
Screws  fitted  into  U.  S.  EXPANSION 
SHIELDS.  The  center  cuts  at  top  and 
bottom  show  U.  S.  Shields  as  they  are  in- 
serted in  Walls  of  Brick,  Stone,  Concrete 
or  Other  Masonry.  When  the  bolt  or 
screw  is  turned  into  the  Shield  a positive 
inside  lateral  expansion  occurs  and  the 
fastening  is  there  to  stay. 

U.  S.  Expansien  SIMMs  an  MjistaMt! 

The  Wedge-Nut  principle  characterizes  all 
U.  S.  Expansion  Shields  which  permit  of 
the  Expansion  being  increased  and  fasten- 
ings “taken  up”  or  retightened  after  heavy 
vibration  or  excessive  strain  may  have 
worked  them  loose.  This  is  not  possible 
with  other  and  NON-ADJUSTABLE 
types  of  Expansion  Shields. 

Made  in  All  Sizes— To  Meet  All  Requirements 

U.  S.  EXPANSION  SHIELDS  are  made 
in  a wide  range  of  styles  and  sizes  to 
meet  the  varying  requirements  of  all  those 
having  fastenings  or  attachments  to  make 
to  Brick,  Stone,  Concrete  or  Masonry. 

Id  It  Tm  Ufrirantt— Will  Sift  talks 

U.  S.  Expansion  Bolt  Co. 

Hudson  Tormlnal  Bids.,  NEW  YORK 
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XJohnson’s  1 
/ Wood  Dye1  ' 

7 In  17  shades — for  the 
f artistic  coloring  of  wpod 
— soft  and  hard. 

Johnson’s 
Prepared  Wax 

A complete  finish  and  polish  for 
all  wood — floors , woodwork  and 
furniture. 

V Use  7 his  Coupon 

\ for  Free  trial  packages  and  I nstruction 
Book,  “The  Proper  Treatment  for 
Floors , Wt oodivork  and  Furniture. ' ' 

\.  S.C.  Johnson  & Son 


PRESENT  THIS  COUPON  TO  YOUR  DEALER  IN  PAINTS  ■ J OHNSONS  WoOB Dvl 


4Sc— Value  FREE-4Sc 

To  Paint,  Hardware  or  Drug  Dealer:  Furnish  the 

bearer,  free  of  all  expense,  with 
1— 25c  Instruction  Book 
I — 10c  Bottle  Johnson’s  Wood  Dye 
1 — 10c  Can  Johnson’s  Prepared  Wax 

S.  C.  Johnson  die  Son.  Racine.  Wia. 
(Must  be  presented  by  an  adult.)  & jj.4 
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Evolution  of  the  Steam  Locomotive 

One  Hundred  Years  Have  Elapsed  Between  the  First  Locomo- 
tive  and  the  Present  Day  Successors 

By  Austin  C.  Lescarboura 


LAST  year  marked  the  centenary  of 
the  first  practical  steam  locomo- 
tive used  on  a railroad  for  hauling 
trains — the  “Puffing  Billy,”  built  in  1813 
and  employed  in  an  English  colliery  for 
the  transportation  of  coal.  This  first 


A FORM  OF  HORSECAR  EMPLOYED  ON  THE  EARLY 
AMERICAN  RAILWAYS 


locomotive,  crude  as  it  was,  furnished 
the  incentive  to  scores  of  inventors  who 
have  contributed  towards  the  realization 
of  the  fast  passenger  and  the  powerful 
freight  locomotives  of  the  present  day. 

Although  the  first  steam  locomotive  to 
turn  a wheel  on  a railroad  for  practical 
purposes,  the  “Puffing  Billy”  was  pre- 
ceded by  several  attempts  at  steam  loco- 
motion, both  for  traveling  on  ordinary 


highways  and  for  operating  on  wooden 
or  steel  rails.  But  it  is  with  the  “Puffing 
Billyh  that  the  development  of  the  prac- 
tical railroad  locomotive  began ; the  pre- 
vious efforts  in  this  direction  being  for 
the  most  part  of  a purely  experimental 
nature  and  possessing  little  commercial 
value. 

It  was  the  use  of  rails  for  transporta- 
tion that  led  to  the  introduction  of  the 
steam  locomotive.  As  early  as  1673, 
wooden  rails  were  employed  at  the  col- 
lieries near  Newcastle-on-Tvne,  England. 


ONE  OF  THE  EARLY  AMERICAN  LOCOMOTIVES  OK 
THE  VERTICAL  BOILER  TYPE 

Over  these  wooden  rails  four-wheeled 
carts  were  drawn  by  horses.  Iron  rails 
were  first  introduced  in  1738  at  White- 
haven, followed  shortly  by  a second  iron 
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railroad  laid  near  Sheffield  in  1776,  and 
a third  in  1786.  The  motive  power  on 
all  these  railways  was  furnished  by 
horses.  The  smooth  rails  enabled  one 
horse  to  haul  a weight  equivalent  to  that 
which  required  40  horses  on  a common 
highway. 

At  a period  when  several  models  of 
steam  locomotives  had  been  tried  with 
varying  success,  an  enterprising  gentle- 
man named  Christopher  Blackett,  prin- 
cipal owner  of  the  Wylam  Colliery,  near 
Newcastle-on-Tyne,  became  interested  in 
substituting  steam  for  horse-power  in  the 
mines.  Blackett  directed  the  superin- 
tendent of  the  colliery,  William  Hedley, 
to  experiment  in  this  direction.  The  first 
locomotive  built  under  the  direction  of 
Hedley  did  not  prove  a success,  but  it 
served  as  a guide  in  designing  a second 
locomotive  which  was  built  in  1813 
and  named  the  “Puffing  Billy. ” This 


THE  "AMERICA”— THE  FIRST  LOCOMOTIVE  IN  THE 
UNITED  STATES 

locomotive  was  of  the  so-called  “grass- 
hopper”  type,  a design  that  became  pop- 
ular and  was  universally  employed  until 
1829,  when  the  success  of  a machine 
built  on  a different  principle  caused  its 
abandonment. 

Following  the  introduction  of  the 
“Puffing  Billy/’  numerous  locomotives 
of  siiqilar  design  were  built,  although 
the  period  was  not  a very  encouraging 
one  for  locomotive  builders,  for  the  pub- 
lic did  not  place  much  confidence  in 
steam  engines  and  most  railroads  in  ex- 
istence at  that  time  adhered  to  the  use  of 
horses.  In  the  spring  of  1829,  the  di- 
rectors of  the  Liverpool  & Manchester 
Railway  decided  to  test  the  merits  of  the 
various  locomotives  produced  by  the 
pioneer  builders  before  finally  adopting 
their  plan  of  fixed  engines  and  movable 
cables  for  motive  power.  A prize  of 


£500,  sterling,  was  offered  to  the  builder 
of  a locomotive  that  proved  most  suc- 
cessful in  the  competitive  trials.  After 
several  delays  the  trials  were  held  at 


THE  "WEST  point” — SECOND  LOCOMOTIVE  TO 
DRAW  A TRAIN  OF  CARS  IN  AMERICA 


Rainhill,  near  Liverpool,  on  October  8th. 
Four  locomotives  were  entered  in  the 
contest,  the  “Rocket,”  “Novelty,”  “Sans- 
pariel”  and  the  “Perseverence.”  The 
last-named  entry  was  withdrawn  after 
being  found  unfit  to  participate  in  the 
trials.  The  “Rocket,”  constructed  under 
the  supervision  of  Robert  Stephenson, 
passed  through  all  the  trials  successfully 
and  won  the  prize.  Without  load  the 
“Rocket”  attained  a speed  of  2^/2  miles 
per  hour,  and  28  miles  per  hour  with  a 
car  carrying  36  passengers — a speed  that 
was  regarded  as  remarkable  at  the  time. 
The  other  entries  did  not  prove  so  suc- 
cessful, the  “Novelty,”  after  two  short 
runs,  was  rendered  inoperative  by  a dis- 
abled part.  After  being  repaired  this 
engine  attained  a speed  of  21  1/6  miles 
an  hour.  The  last  entry,  the  “Sanspa- 


TIIE  “DE  WITT  CLINTON” — FIRST  LOCOMOTIVE  IN 
SERVICE  IN  NEW  YORK  STATE 


reil,”  developed  a cracked  cylinder  and, 
although  seriously  impeded  by  the  great 
loss  of  steam,  ran  at  an  average  speed 
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of  13.88  miles  per  hour  for  a total  dis- 
tance of  2234  miles  until  it  was  com- 
pelled to  stop  by  the  breakdown  of  the 
feed  pump. 


THE  “OLD  IRONSIDES" — ONE  OF  THE  EARLIER 
LOCOMOTIVES  THAT  BECAME  FAMOUS 

The  “Rocket,”  weighing  about  434 
tons,  founded  a new  era  in  locomotive 
designing.  Previous  to  the  Rainhill 
trials  the  locomotives  in  existence  were 
complicated  machines  with  many  intri- 
cate parts.  Their  construction  presented 
no  little  degree  of  ingenuity,  but  the 
mechanism  required  constant  attention 
and  in  many  instances  became  deranged 
when  traveling  over  uneven  rails.  But 
with  the  remarkable  performance  of  the 
“Rocket’’  the  builders  became  convinced 
that  simplicity  was  a paramount  quality 
and  accordingly  abandoned  the  “grass- 
hopper” design,  with  its  exceedingly  com- 
plicated mechanism,  in  favor  of  the 
slanting  side  cylinders  with  the  piston 
rods  directly  connected  through  rods  to 


THE  “lion” — AN  EARLY  TYPE  OF  LOCOMOTIVE 
BUILT  IN  NEW  ENGLAND 


the  driving  wheels — a practice  that  has 
been  continued  to  the  present  time,  al* 
though  greatly  modified. 

In  the  United  States,  railroads  were 
constructed  and  operated  with  horses  for 


a considerable  period  before  the  intro- 
duction of  the  locomotive.  The  first  rail- 
road in  America  was  constructed  in  1826, 
running  between  the  quarries  at  Quincy, 
Mass.,  and  the  nearest  tidewater,  a dis- 
tance of  four  miles  including  branches. 
This  railway  was  built  at  a cost  of  $50,- 
000.  Wooden  rails  were  used,  spaced 
five  feet  apart  and  mounted  on  stone 
crossties.  The  second  railroad  in  Amer- 
ica followed  in  the  succeeding  year  and 
was  used  between  the  coal  mines  at 
Mauch  Chunk  and  the  Lehigh  River,  a 
distance  of  nine  miles.  Both  of  these 
early  railroads  were  used  for  freight* 
transportation  only  and  employed  horses 
for  motive  power. 

In  April,  1827,  the  Baltimore  & Ohio 
Railroad  was  organized.  It  was  the  first 


A CONVENTIONAL  DESIGN  OF  LOCOMOTIVE  LARGELY 
EMPLOYED  PRIOR  TO  THE  CIVIL  WAR 


railway  in  America  for  general  transpor- 
tation purposes  and  was  partly  opened 
to  the  public  in  1830.  The  second  rail- 
road for  passenger  and  freight  service 
was  opened  in  August,  1830,  between 
Albany  and  Schenectady,  followed  by  a 
third  between  Richmond  and  Chester- 
field, Va.,  after  which  the  railways  grew 
rapidly  into  the  network  of  the  present 
day.  On  all  of  these  railways  horses 
were  used,  although  in  England  the 
steam  locomotives  were  already  employed 
on  some  railroads. 

In  1828  the  growing  interest  in  Eng- 
lish locomotives  prompted  the  Delaware 
& Hudson  Canal  Company  to  send  Ho- 
ratio Allen  to  England  for  the  purpose 
of  placing  orders  for  three  or  four  en- 
gines. One  of  the  locomotives  was  or- 
dered from  Robert  Stephenson  & Com- 
pany and  three  more  from  Foster,  Ras- 
trick  & Company,  of  Stourbridge. 

The  “America” — the  first  locomotive 
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THE  JOHN  BULL/  BUILT  IN  ENG 
LAND  IN  1831  AND  BROUGHT  TO 
THE  UNITED  STATES  FOR  USE 
ON  THE  CAMDEN  & AMBOY 
RAILROAD 


A TYPICAL  WOOD-BURNING  LOCOMO 
TIVE  POPULAR  MANY  YEARS  AGO, 
BUT  STILL  FOUND  IN  USE  IN 
THE  LUMBERING  DISTRICTS 


THE  “999” — A FAMOUS  LOCOMOTIVE 
THAT  CREATED  SPEED  RECORDS  IN 
HER  DAY  WHEN  HAULING 
THE  EMPIRE  STATE  EXPRESS 


A CAMELBACK  LOCOMOTIVE  OF  THE 
AMERICAN  TYPE  WHICH  WAS 
LARGELY  USED  A DECADE  AGO, 
BUT  IS  NOW  CONFINED  TO 
LOCAL  TRAFFIC 


THE  BICYCLE  TYPE  LOCOMOTIVE 
WHICH  WAS  DESIGNED  FOR  HIGH 
SPEEDS  AND  WAS  THE  FORE- 
RUNNER OF  THE  ATLANTIC 
AND  PACIFIC  DESIGNS 


AN  EARLY  TYPE  OF  ATLANTIC  LOCO 
MOTIVE  OF  THE  CAMELBACK  DE- 
SIGN WHICH  BECAME  FAMOUS 
FOR  ITS  HIGH  SPEEDS  BE- 
TWEEN PHILADELPHIA 
AND  ATLANTIC  CITY 
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in  America — arrived  .from  England  on 
January  17,  1829.  It  was  the  locomo- 
tive ordered  from  Robert  Stephenson  & 
Company.  On  May  13,  1829,  the  “Stour- 
bridge Lion”  arrived  in  New  York  City 
and  after  being  assembled  at  the  shops 
of  the  West  Point  Foundry  Association, 
was  transported  by  water  to  Carbondale, 
Pa.,  where  it  was  tried  on  the  railroad 
of  the  Delaware  & Hudson  Canal  Com- 
pany. On  August  8,  1829,  the  “Stour- 
bridge Lion”  made  the  first  trip  ever 
made  by  a locomotive  in  America.  It  was 
of  the  “grasshopper”  type  and  weighed 
seven  tons.  It  was  reported  by  Allen 
to  be  too  heavy  for  the  trestles  of  the 
railway  and  was  consequently  aban- 
doned. 

American  ingenuity  displayed  itself 
immediately  after  the  arrival  of  the  Eng- 
lish locomotives.  The  first  locomotive 
built  in  America  was  that  of  Peter 
Cooper  in  1830,  named  the  “Tom 
Thumb.”  It  was  constructed  at  the 
Mont  Clare  shops  of  the  Baltimore  & 
Ohio  Railroad  at  Baltimore.  This  en- 
gine was  radically  different  from  the 
English  locomotives,  employing  a ver- 
tical boiler  and  a single  cylinder  for 
driving  the  wheels  through  gearing.  It 
was  first  tried  on  August  28,  1830,  and 
was  able  to  haul  4V2  tons  at  a speed  of 
12  miles  per  hour.  During  the  same  year 
another  locomotive  was  constructed  and 
named  the  “Best  Friend.”  This  loco- 
motive, built  at  the  West  Point  Foundry 
Shops,  New  York  City,  weighed  about 
4l/2  tons  and  was  equipped  with  a verti- 
cal boiler  and  two  slanting  cylinders 
driving  the  four  wheels.  It  was  placed  in 
service  on  the  Charleston  & Hamburgh 
Railroad,  proving  highly  efficient  and 
hauling  four  or  five  cars  containing  40 
or  50  passengers  at  a speed  of  from  t6 
to  21  miles  per  hour.  Without  load,  the 
“Best  Friend”  attained  a speed  of  35 
miles  an  hour.  After  being  about  seven 
months  in  actual  use,  the  negro  fireman, 
in  the  absence  of  the  engineer,  became 
annoyed  by  the  noise  of  the  safety  valve. 
In  fastening  down  the  valve,  the  steam 
pressure  rapidly  reached  tremendous 
proportions,  with  the  result  that  the 
boiler  exploded.  Thus  the  “Best  Friend” 
distinguished  itself  in  two  respects ; pri- 
marily, as  the  first  locomotive  to  draw 
a train  of  cars  in  America,  and  secon- 
darily, as  the  first  locomotive  boiler  to 
explode. 


The  “West  Point”  was  the  second  lo- 
comotive to  draw  a train  of  cars  in 
America,  and  was  built  at  the  West 
Point  Foundry  Shops.  It  was  operated 
on  the  Charleston  & Hamburgh  Railroad 
during  the  winter  of  1830-1831.  The 
“West  Point”  was  designed  along  the 
general  lines  of  the  “Best  Friend,”  but 
was  fitted  with  a horizontal  boiler  in- 
stead of  a vertical  boiler.  The  engine 
proved  satisfactory  and  in  one  public 
rrial  it  hauled  four  passenger  cars  carry- 
ing 1 17  passengers,  nine  persons  more 
on  the  engine,  and  a “barrier”  car  loaded 
with  six  bales  of  cotton,  a distance  of 
2^4  miles  in  11  minutes.  The  “barrier” 
car  derived  its  name  from  the  fact  that 
it  was  placed  between  the  engine  and  the 
passenger  coaches  so  as  to  offer  protec- 
tion to  travelers  should  the  boiler  ex- 
plode. It  became  a regular  feature  of 
all  passenger  trains  at  that  time. 

After  the  “West  Point”  came  the 
“South  Carolina,”  built  at  the  same 
shops,  and  intended  for  service  on  the 
South  Carolina  Railroad.  It  was  finished 
in  1831  and  was  the  first  eight-wheeled 
engine  built  in  America.  It  was  practi- 
cally composed  of  two  separate  engines 
back  to  back  and,  as  was  the  case  with 
most  freak  locomotives  of  the  period, 
did  not  prove  satisfactory  and  spent 
most  of  the  time  in  the  repair  shops. 

Another  famous  American  locomotive 
was  the  “DeWitt  Clinton,”  the  third  en- 
gine built  by  the  West  Point  Foundry 
Association.  It  was  placed  on  the  Mo- 
hawk & Hudson  River  Railroad  in  1831. 
The  “DeWitt  Clinton”  weighed  approx- 
imately 3 1/2  tons,  without  water,  and  de- 
veloped a speed  of  30  miles  an  hour  with 
three  to  five  cars.  It  was  the  first  loco- 
motive used  on  a railroad  in  the  State 
of  New  York.  Equally  famous  was  the 
“John  Bull,”  built  by  George  Stephenson 
at  Newcastle-on-Tyne,  in  1831,  and  in- 
tended for  the  Camden  & Amboy  Rail- 
road. It  arrived  in  America  in  August 
and  began  running  on  the  12th  of  No- 
vember, 1831,  at  Bordentown,  N.  J.  The 
weight  of  this  engine  was  about  10  tons. 
In  subsequent  modifications,  the  “John 
Bull”  was  equipped  with  a so-called 
“cow  catcher”  for  removing  any  obstacles 
that  might  be  on  the  track.  The  “cow 
catcher”  has  remained  to  this  day  on  all 
locomotives  used  on  American  railroads 


— with  the  exception  of  those  used  in 
freight  yards — and  is  one  of  the  distinc- 
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tive  features  of  American  engines.  The 
“John  Bull”  was  the  first  locomotive  used 
in  the  State  of  New  Jersey  and  proved 
efficient. 

In  November,  1832,  M.  W.  Baldwin, 
founder  o f 
the  well- 
known  Bald- 
win Locomo- 
t i v e Works 
o f Philadel- 
phia, con- 
structed 
a loco- 
motive, 
named  t h e 
“Old  Iron- 
sides,” for 
the  Philadelphia,  Germantown  & Norris- 
town Railroad.  It  weighed  about  5 tons 
and  was  patterned  after  English  engines 
that  had  been  imported  for  use  on  the 
Newcastle  & Frenchtown  Railroad.  It  is 
reported  that  the  “Old  Ironsides”  at- 
tained high  speeds,  on  one  occasion  cov- 
ering a distance  of  one  mile  in  58  sec- 
onds and  on  another,  2T4  miles  in  3 min- 
utes and  22  seconds.  This  locomotive 
rendered  good  service  for  about  20 
years. 

It  is  interesting  to  note  that  the  Bal- 
timore & Ohio  Railroad  employed  a 
type*  of  locomotive  using  a vertical 
boiler  and  “grasshopper”  beams,  known 
as  the  “Atlantic,”  during  the  latter 
part  of  1832.  This  engine  hauled  50 
tons  from  Baltimore  to  a point  40 
miles  away  over  heavy  grades  at  a rate 
of  1 2 to  15  miles  per  hour.  The  loco- 
motive weighed  about  6l/>  tons. 

From  1832  to  1840,  rapid  progress 
was  made  in 
the  b u i 1 cl  - 
ing  of  loco- 
motives and 
numerous  en- 
gines were 
built  for 
practically  all 
the  railroads 
then  in  exist- 
ence. Aside 
from  a few 
freak  designs 
attempted  from  time  to  time,  the 
general  details  of  all  the  locomotives 
were  more  or  less  standardized  ; the  “E. 
L.  Miller,”  built  in  1834  by  Baldwin, 
having  set  the  example  followed  by  all 


succeeding  locomotives  until  recent 
years.  Gradually  the  “American”  type 
of  engine  became  universally  employed 
for  fast  passenger  traffic  in  the  United 
States,  this  engine  being  distinguished 

by  the  wheel 
arrange- 
ment— t w o 
sets  of  lead- 
i n g wheels 
mounted  on  a 
swivel  truck 
and  two  sets 
of  d r i v i n g 
wheels. 
The  large 
diamond- 
shaped  fun- 
nels that  were  so  popular  during  several 
decades  gradually  gave  way  to  the 
straight  funnel  which  became  shorter  and 
shorter  until  in  the  present  American  lo- 
comotives it  is  less  than  a foot  in  height 
on  the  huge  engines.  Along  with  the 
elimination  of  the  large  smokestacks  or 
funnels,  came  the  increase  in  the  size 
of  the  boilers.  The  air  brake,  invented 
by  George  Westinghouse,  was  first 
tried  on  the  Pennsylvania  Railroad  in 
April,  1869,  and  rapidly  gained  in  pop- 
ularity over  all  other  systems,  being 
fitted  on  practically  every  American 
locomotive. 

Prior  to  1895  American  type,  and 
the  so-called  “ten-wheeler,”  with  a 
wheel  arrangement  of  two  sets  of 
wheels  on  a leading  truck  and  three 
sets  of  driving  wheels,  were  employed 
for  fast  passenger  service.  The  re- 
quirements of  high-speed  service  and 
tlie  introduction  of  longer  and  heavier 

trains  were 
met  for  a 
time  by  build- 
i n g longer 
boilers 
on  the  loco- 
motives. The 
width  of  the 
firebox  was 
limited  to  the 
width  of  the 
track  and 
driving 
wheels.  Lengthening  the  fire-box 
made  it  difficult  to  secure  proper 
stoking,  and  was  therefore  unsatis- 
factory. It  was  owing  to  these 
conditions  that  the  “Atlantic”  type 


A TVPICAI.  FREIGHT  LOCOMOTIVE  OF  THE 
PRESENT  DAY 


HUGE  MALLET  COMPOUND  FREIGHT  LOCOMOTIVE  FOR 
HEAVY  HAULING 
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of  engine  was  introduced,  in  which 
a larger  grate  area  and  fire-box  were 
secured  by  placing  the  two  sets  of  driv- 
ing wheels  nearer  to  the  center,  enab- 
ling the  fire-box  to  be  extended  beyond 
the  width  of  the  rails.  A small  pair  of 
trailing  wheels  were  placed  under  the 
fire-box  to  support  the  rear  end  of  the 
boiler.  The  “Atlantic”  type  became 
immediately  popular  and  displaced  the 
“American”  design.  Until  quite  re- 
cently, the  “Atlantic”  locomotive  an- 
swered all  the  requirements  of  fast  pas- 
senger service,  but  the  demands  for 
still  greater  speeds,  heavier  trains  and 
longer  hauls,  gave  birth  to' the  “Pacific” 
type,  which  has  a similar  wheel  ar- 
rangement with  the  addition  of  one  set 
of  drivers.  Simple  cylinders  that  had 
been  used  from  the  time  of  the  first  lo- 
comotive gave  way  to  the  compound 
cylinders,  which  permit  of  a greater 
economy  in  fuel  and  water. 

For  freight  service,  compound  cylin- 
ders have  also  displaced  simple  cylin- 
ders. Modern  practice  in  freight  loco- 
motives approves  of  the  use  of  many 
wheels  of  small  diameter  so  as  to  ob- 
tain the  maximum  adhesion  with  the 


rails.  Wide  fire-boxes  are  obtained  by 
using  small  trailing  wheels  under  the 
rear  end  of  the  boiler  as  in  the  instance 
of  the  passenger  locomotives.  For  ex- 
tremely heavy  trains  and  for  hauling 
over  grades,  the  Mallet  compound  lo- 
comotives are  employed,  consisting  of 
two  sets  of  cylinders,  rods  and  wheels 
— practically  two  separate  locomotives 
employing  one  boiler  and  one  set  of 
controls  in  common. 

In  the  matter  of  fuel,  coal  predomi- 
nates in  the  United  States.  In  the 
southwestern  portion  of  the  country  oil 
is  largely  employed  because  of  its 
abundance.  In  certain  lumber  dis- 
tricts, wood-burning  locomotives  are 
used  on  logging  railroads,  but  the 
wood-burner  has  elsewhere  practically 
disappeared. 

This,  briefly,  has  been  the  develop- 
ment of  the  locomotive  of  the  present 
day.  It  is  not  the  invention  of  one 
man  or  nation,  but  scores  of  inventors 
belongingto  several  nations  have  con- 
tributecTto  the  gradual  evolution  of  the 
huge  passenger  and  freight  steam  loco- 
motives of  modern  times. 


A Relic  of  Pioneer  Electrical  Wiring. 

By  Irving  Crump 


ONE  of  the  oldest  and  most  inter- 
esting relics  of  the  old  days  in 
electrical  history  was  brought  to  light 


service  when  Edison  began  to  generate 
current  from  his  first  Pearl  street  sta- 
tion. The  wiring  installed  at  the  time 
was  more  or  less  crude,  and  from  time 
to  time  new  wiring  was  done  in  various 


AN  OLD-TIMF.  WOODEN  FUSE  BLOCK  AND  FUSE 
PLUG 


recently  in  New  York  City  when  elec- 
tricians started  to  overhaul  the  wiring 
of  the  building  located  at  No.  142  Front 
street.  The  building  is  one  of  the  old- 
est of  that  section  of  the  city  and  was 
among  the  first  to  be  wired  for  electric 


WOODEN  FUSE  BLOCK  WITH  FUSE  PLUG  IN  PLACE 


parts  of  the  building. 

Recently,  however,  the  electricians 
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visited  the  top  floor  of  the  structure  to 
do  some  new  wiring  and  found  what 
remained  of  the  original  wiring  still  in 
place.  Besides  the  sections  of  copper 
wire  with  cotton  insulation,  two  old 
wooden  fuses  were  found.  These  fuses, 
when  compared  to  the  up-to-date  porce- 
lain fuses,  appear  very  crude  indeed. 
However,  according  to  records  the  wir- 
ing and  fuses  on  the  top  floor  of  the 
Front  street  building  were  used  as  late 
as  1912,  which  speaks  well  for  their  dur- 
ability in  spite  of  the  crude  construction. 


The  fuse  plugs  in  each  case  are  made 
in  the  form  of  a wooden  screw'  with 
metal  threads.  This  screw  was  inserted 
into  a wooden  fuse  block  through  which 
the  wires  ran,  thus  forming  the  con- 
nection. 

It  was  in  the  days  when  these  anti- 
quated wooden  devices  were  used  that 
electricity  was  blamed  for  most  of  the 
fires.  And  if  one  looks  carefully  at  the 
fuse  block  shown  in  the  accompanying 
illustration,  it  is  not  difficult  to  determine 
why  fires  did  occur. 


Forcing  Crops  by  Electricity 

By  Felix  J.  Koch 


FROM  Dayton,  Ohio — that  bustling 
little  city  that  scarcely  a yeas  ago 
won  the  sympathies  of  the  world  for  its 
flood-losses  and  is  now  winning  its  ad- 
miration for  its  experiments  with  city 
managers — there  comes  the  word  of  a 
new  science,  electro-culture,  which  is  pro- 
claimed as  something  new  in  the  agricul- 
tural world  and  destined  to  extend  the 
growing  day  for  plant-life  to  a full 
twenty-four  hours. 

“Whether  it  does  or  not,”  one  of  its 
enthusiasts  told  the  press  recently,  “de- 
pends upon  experiments  now  being  con- 
ducted. Among  other  places  such  work 
is  being  tried  on  the  farms  of  Governor 
James  Cox,  of  Ohio,  near  Dayton,  and 
of  E.  A.  Deeds,  the  general  manager  of 
one  of  the  largest  local  firms.” 

“Electricity,”  it  seems,  “as  indicated  in 
the  name  of  the  new  farming  system,  is 
the  agent  whereby  these  wonders  are  to 
be  accomplished.  It  is  to  furnish  sun 
when  clouds  or  night  interfere  with  that 
source  of  light  and  heat,  during  the  cold- 
er seasons,  and  is  even  counted  on  to 
coax  the  raindrops  from  the  clouds.  By 
comparison  of  results  in  fields  with  and 
without  electro-culture,  soil  experts  ex- 
pect to  determine  the  old  question  as  to 
whether  or  not  plants  and  seeds  rest  or 
sleep. 

“Farmers  say  that  they  long  ago  deter- 
mined by  a series  of  measurements  that 
com  and  some  other  plants  grow  at 
night ; corn  especially  on  hot  nights.  But 
experiments  in  electro-culture  are  to  set- 
tle that  question  for  all  plant-life.  Ex- 
periments are  being  tried  on  land  so  fer- 


tile that  it  was  believed  nothing  else  re- 
mained to  be  done  except  to  control  the 
flood-waters  of  the  Great  Miami. 

“In  fields  of  cabbage,  on  the  Morraine 
farm,  tremendous  growth  has  been 
shown  under  electro-culture,  even  in  un- 
favorable seasons.  Two  boxes  of  vege- 
tables, planted  at  the  same  hour,  in  the 
same  soil  and  watered  the  same,  Were  put 


ONE  OF  THE  FIELDS  WHERE  ELECTRICAL  CULTURE 
IS  BEING  EMPLOYED 


under  the  closest  test.  One  was  found 
to  have  grown  12  hours;  the  other  24 
hours.  The  result  of  the  experiment 
has  not  yet  been  determined.  High-ten- 
sion wires  and  various  sorts  of  light  are 
being  used  above  the  garden-plots  in  this 
experimental  work  of  forcing  plant-life. 
It  is  planned  later  on  to  apply  electric 
current  in  sub-strata  experiments. 

“Some  experts  declare  that  not  only 
will  harvest-time  be  hastened,  but  that 
the  quality  will  be  enhanced  in  the  prod- 
ucts!” 

Meanwhile  the  agricultural  world 
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awaits  with  interest  the  outcome  of  the  have  been  covered  with  this  portable  re- 
experiments ; only  too  willing  to  imitate,  ceiving  set  when  using  an  aerial  compris- 
should  they  prove  an  unqualified  success,  ing  two  wires  200  feet  long  and  75  feet 
high.' 


A POCKET  WIRELESS  SET 

There  has  lately  been  placed  on  sale  in 
Paris  a pocket  wireless  receiving  set  of 
unique  construction.  Although  many 
portable  sets  have  been  introduced  from 
time  to  time  in  the  past,  this  is  undoubt- 
edly the  most  compact  instrument  ever 
designed. 


THE  RECENTLY  INVENTED  POCKET  RECEIVING  SET 

The  portable  receiving  set  is  of  the 
same  size  and  weight  as  the  usual  watch 
case  telephone  receiver.  It  consists  es- 
sentially of  a telephone  receiver,  sensi- 
tive crystal  detector  and  connecting  wires 
and  clips.  The  connecting  wires  are  each 
six  feet  long  and  equipped  with  a device 
to  take  up  any  slack  if  the  entire  length 
is  not  required.  The  detector  is  of  ex- 
tremely efficient  and  sensitive  construc- 
tion and  can  be  readily  regulated  while 
listening  to  incoming  signals.  No  tuning 
is  required  with  this  set,  all  signals — 
irrespective  of  wave  length — being 

heard. 

For  receiving  messages  with  this  set, 
it  is  only  necessary  to  connect  both  leads 
to  a suitable  insulated  metallic  structure 
and  the  ground.  It  is  said  by  the  maker 
that  messages  from  the  Eiffel  Tower  can 
be  heard  in  any  part  of  Paris  by  attach- 
ing the  instrument  across  a gas  and  water 
pipe,  a telephone  wire  and  gas  or  water 
pipe,  or  an  umbrella  and  ground  con- 
nection. Any  such  metallic  structures  as 
water  leads,  iron  balconies,  etc.,  can  be 
used  to  good  advantage  as  antennae.  For 
receiving  long  distance  messages  it  is 
necessary  to  employ  one  or  more  elevated 
wires;  the  distance  covered  depending 
upon  the  length,  height  and  number  of 
wires  used.  Ranges  of  over  600  miles 


A HOME-MADE  TURKISH  PIPE 

The  object  of  a Turkish  pipe  or 
“Hookah”  is  to  filter  die  smoke  through 
water,  thereby  removing  the  “bite”  and 
— it  is  cilso  claimed — the  nicotine.  The 
accompanying  illustration  shows  the 
construction  of  such  a pipe  better  than 
words. 

To  make  a Turkish  pipe, ’procure  a 
shallow  and  wide-mouthed  bottle  with 
a cork  to  fit ; about  half  a foot  of  copper 
gas  tubing  with  an  inside  diameter  of  % 
inch ; some  rubber  gas  or  nursery  tub- 
ing; and  a pipe  or  cigar  holder,  all  as 
shown  in  the  illustration. 

Cut  a piece  of  the  copper  tubing  two 
inches  in  length  and  another  piece  four 
inches  in  length;  also  sharpen  a piece 
of  the  same  tubing  as  a tool  for  boring 
the  holes  through  the  cork. 

Fill  the  bottle  about  one-fourth  full 
of  water  and  insert  the  tubes  in  the  cork 
as  shown  in  the  photograph.  Connect 
pieces  of  rubber  tubing  to  the  copper 
tubes,  joining  the  pipe  to  the  tube  pass- 
ing to  the  bottom  of  the  bottle  and  the 


v 


to 


AN  EASILY  MADE  TURKISH  PIPE  OR  “HOOKAH” 

mouth-piece  to  the  short  end.  A mouth- 
piece may  be  made  of  a piece  of  the  cop- 
per tubing  or  a pipe  stem. — Charles  /. 
Reid. 


The  paper  used  by  the  government 
printing  office  each  year  requires  approx- 
imately 125  million  pounds  of  rag  pulp 
and  490  million  pounds  of  wood  pulp. 
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Electrical  Equipment  for  Motorcycles 

A Description  of  the  Compact  Electric  Starting  and 
Lighting  Equipment  of  a Modem  Machine 

By  John  Glending 


ALTHOUGH  electric  starting  and 
lighting  systems  have  been  used 
for  at  least  two  years  on  all  the  leading 
automobiles  made  in  the  United  States, 
the  equipping  of  a 1914  motorcycle 
with  such  a system  has  recently 
aroused  no  little  interest  for  the  reason 
that  it  is  the  first  time  a motorcycle  has 
been  thus  equipped.  If  the  difficulties 
that  had  to  be  overcome  in  fitting  an 
automob  i 1 e 
with  an  elec- 
tric starting 
and  lighting 
system  were 
n u m e rous, 
those  en- 
countered in 
the  motor- 
cycle were 
tenfold,  since 
this  vehicle 
has  little 
room  avail- 
able for  ex- 
tra equip- 
ment and 
each  pound 
of  additional 
weight 
counts.  But, 
as  in  the  case 
of  the  automobile,  the  task  has  been 
thoroughly  accomplished  and  once 
more  the  motorcycle  is  placed  on  the 
same  level  as  the  automobile  in  the 
matter  of  convenience  and  comfort  to 
the  driver. 

Undoubtedly,  the  most  interesting 
part  of  the  Indian  motorcycle’s  electric 
system  is  the  electric  starter  which  is 
rated  at  approximately  il/2  horsepower 
using  direct  current  at  12  volts.  It  is 
completely  enclosed.  Aside  from  acting 
in  the  capacity  of  a motor,  it  is  also 
employed  as  a compound  wound  gen- 
erator of  the  multipolar  type  as  it  has 
four  poles.  The  drive  is  direct  to  the 
gasoline  engine  shaft  through  an  en- 


closed roller  chain  and  a cone  clutch  to 
absorb  jerks.  The  chief  features  of 
this  motor-generator  are  an  inverted 
commutator  which  permits  very  com- 
pact construction,  more  brush  contact 
surface,  better  protection  of  the  brushes 
and  neat  disposition  of  all  parts. 

As  a starting  device  the  motor  works 
under  a compound  field,  using  both 
series  and  shunt  windings.  As  a charg- 
ing dynamo, 
it  operates 
with  the 
shunt  wind- 
i n g only. 
Thus,  thru 
the  medium 
of  the  con- 
troller switch 
arrangement, 
the  combina- 
tion of  a com- 
pound motor 
and  shunt 
dynamo  i s 
obtained. 

The  mo- 
tor-generator 
weighs  25 
pounds  and 
the  armature 
shaft  runs  on 
imported,  self-aligning  ball  bearings, 
the  shaft  being  exceedingly  short  and 
rugged.  The  main  bearings,  which  are 
the  only  parts  of  the  device  requiring 
lubrication,  are  packed  with  non-fluid 
oil  before  leaving  the  factory,  which  in- 
sures ample  lubrication  for  2,000  miles 
running.  The  armature  construction 
is  of  the  iron  clad  Gramm  ring  type 
with  inside  connections — a feature  of 
great  value  because  by  being  enclosed 
in  the  magnetic  circuit  of  the  armature 
core,  arching  or  sparking  between  the 
commutator  or  brushes  is  entirely  elim- 
inated under  all  loads;  furthermore, 
burning  of  the  brushes  and  cutting  of 
the  armature,  all  of  which  are  injurious 


THE  COMBINATION  GENERATOR  AND  MOTOR  FOR  STARTING 
AND  LIGHTING  A MOTORCYCLE,  SHOWING  THE 
METHOD  OF  DRIVING 
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elements,  are  prevented,  and  the  life  of 
the  brushes  and  commutator  are 
lengthened. 

The  condenser  in  the  armature  wind- 
ing is  of  ample  proportions,  so  that  the 
machine,  as  a motor,  will  withstand  an 
overload  of  100 
per  cent,  without 
burning  out  or 
causing  injury  to 
the  winding.  The 
power  required  to 
drive  the  electric 
starter  is  from 
1-20  to  1-16  h.  p., 
according  to  trans- 
mission losses. 

The  starter  is 
geared  2 to  1 and 
will  “spin  ’ the  en- 
gine 500  r.  p.  m. 
when  the  batteries 
are  at  their  maxi- 
mum strength. 

Another  feature  of  the  system  is  the 
magnetic  regular.  This  device  really 
consists  of  two  instruments  in  one — a 
reverse  current  cut-out  and  a vibrator 
field  regulator.  The  cut-out  comes  into 
operation  when  the  speed  of  the  motor- 
cycle falls  below  12  miles  per  hour  on 
high  gear,  or  8 miles  on  low,  and  pre- 


from  the  armature  passing  through  the 
fine  shunt  winding  on  the  cut-out  end 
of  the  magneto  regulator.  The  cut-out 
closes  when  the  armature  voltage  be- 
comes greater  than  that  of  the  bat- 
teries, the  closing  point*  being  at  the 
prcdete  r m i n e d 
pressure  of  7 volts. 
The  cut-out  is 
operative  on  the 
charging  line  only, 
the  circuit  being 
open  on  the  start- 
ing line. 

The  magnetic 
regulator  governs 
the  armature  out- 
put, giving  the 
correct  charging 
rate  which  is  pre- 
determined with 
relation  to  the 
construction  o f 
the  batteries.  No  matter  what  speed 
is  attained  with  the  motorcycle,  the 
batteries  will  not  heat  from  excessive 
rate  of  charge,  as  the  flow  of  current  is 
held  down  within  safe  limits.  The 
charging  rate  is  9 amperes  per  hour,  a 
figure  determined  to  be  absolutely  safe 
for  the  type  of  batteries  employed,  re- 
gardless of  speed. 


TWO  OF  THE  COMPONENT  PARTS  OF  THE  SYSTEM: 
At  the  left,  the  controller  switch;  at  the  right,  the 
magnetic  regulator. 


ESSENTIAL  PARTS  OF  THE  COMPACT  GENERATOR: 

From  left  to  right:  The  armature  showing  the  unique  commutator;  the  field  coils  and  one  of  the  bear- 

ings; and  the  remaining  bearing  and  brushes. 


vents  the  batteries  discharging  them- 
selves through  the  motor-dynamo.  The 
instrument  is  a dual  one,  the  magnetic 
regulator  being  embodied  in  the  upper 
part  and  the  battery  cut-out  in  the 
lower  section.  The  cut-out  normally  is 
open,  and  is  closed  automatically  by 
the  magnetism  created  by  the  current 


The  controller  switch  is  of  the  con- 
ventional two-way  type.  When  the 
switch  is  in  the  extreme  forward  posi- 
tion, the  entire  system  is  connected  in 
series  for  starting.  When  it  is  in  the 
extreme  rear  position  the  entire  sys- 
tem is  connected  in  parallel  for  charg- 
ing. 

( Continued  on  page  488) 
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The  Arc  Generator  for  Radio  Frequencies 

A Review  of  the  Theory,  Characteristics  and  Methods  of 
Applying  the  Arc  Generator  to  Radio-Communication 

By  Julius  Weinberger 


Illustrations  from  draiuings  made  by  the  author. 


IN  1900  Mr.  W.  Duddell  discovered 
that  when  a suitable  inductance 
and  capacity  were  placed  in  shunt 
around  an  ordinary  direct-current  arc 
lamp,  as  in  Fig.  1,  a musical  tone  was 
given  out ; that  is,  continuous  oscillations 
of  an  audible  frequency  were  produced. 
Some  years  later,  Salomonson  showed 
that  radio  frequency  oscillations  could  be 
produced,  and  Prof.  Fessenden,  in  1902, 
proposed  an  arc  fed  by  direct  current  as 
a source  of  radiation  for  wireless  teleg- 
raphy. Since  then  the  arc  method  for 
producing  continuous  high  frequency 
oscillations  has  been  developed  by  V. 
Poulsen  and  others  into  an  important 
variety  of  radio  transmitter  and  among 
the  stations  operating  with  arcs  to-day, 
are  Arlington  and  the  Pacific  Coast  sta- 
tions of  the  Federal  Wireless  Telegraph 
Co. ; while  the  Austrian  government  also 
uses  the  system  extensively.  It  is  the  pur- 
pose of  this  article  to  give  a brief  outline 
of  this  method,  with  its  theory  and  prac- 
tice. 

I.  GENERAL  CONSIDERATIONS. 

The  requirements  which  oscillations 
obtained  by  the  arc  method  must  satisfy, 
if  they  are  to  be  used  in  radio  communi- 
cation, are : 

(1)  Their  frequency  must  be  within  the 
limits  of  the  frequencies  used  in  the  field  of 
radio-communication  (t*.  c.,  about  1,000,000  per 
second  to  40,000  per  second,  corresponding 
respectively  to  300  meters  and  8,000  meters 
wave  length). 

(2)  The  energy  that  can  be  drawn  and  the 
constancy  of  amplitude  and  frequency  must  be 
such  as  to  make  their  use  practical. 

The  arrangement  with  which  it  is  possible 
to  obtain  these  high  frequency  oscillations  in  a 
condenser  circuit  is  that  of  Fig.  1,  where  A is 
the  high  frequency  circuit  and  where  Li  may 
be  coupled  to  another  condenser  circuit  (or 
antenna),  B.  Whether  undamped  or  damped 
oscillations  are  obtained  in  A is  a problem. 
It  depends  on  the  nature  of  the  condenser  cir- 
cuit, the  gap  C,  the  D.C.  voltage  supplied  to 
the  arc,  the  resistance  and  inductance  of  the 
feeder  circuit,  and  lastly,  if  and  how  closely 
circuit  A is  coupled  to  a secondary  system. 


This  problem  was  first  decided  by  V. 
Poulsen.  He  showed  that  undamped 
oscillations  of  the  frequency  and  power 
necessary  for  radio  communication  are 
obtained  in  the  circuit  of  Fig.  1,  provid- 
ing these  requirements  are  observed : 

(1)  The  arc  must  take  place  in  hydrogen 


FIG.  8. — A 4 K\V.  COMMERCIAL  ARC  GENERATOR 


gas,  or  in  a gas  containing  hydrogen  (alcohol 
vapor  is  now  extensively  used). 

(2)  The  anode  of  the  arc  is  to  be  made  of 
copper,  preferably  cooled  by  running  water, 
and  the  cathode  of  carbon. 

(3)  A magnetic  blow-out  is  to  be  used  across 
the  arc. 

(4)  For  good  regulation  the  carbon  elec- 
trode or  the  arc  itself  may  be  slowly  rotated. 

The  Poulsen  arrangement  is  in  prin- 
ciple that  of  Fig.  2,  the  apparatus  for  ro- 
tating the  carbon  electrode  being  omitted. 
The  two  magnets,  through  whose  coils 
direct  current  is  sent,  supply  the  magnetic 
blow-out. 
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These  requirements  of  Poulsen  are  not 
all  of  equal  importance.  The  hydrogen- 
containing  atmosphere  and  electrode  ma- 
terials are  sufficient  to  give  the  frequency 
and  constancy  of  oscillations  required  in 
radio  communication.  The  magnetic 
blow-out  is  only-  necessary  when  a large 
amount  of  energy  is  to  be  drawn  from 
the  condenser  circuit 


FIG.  9- — A SMALL  ARC  GENERATOR  FOR 
LABORATORY  PURPOSES 

II.  THEORY. 

(A)  “Characteristics”  of  the  Arcs 
By  a “characteristic”  of  the  arc  (or  of 
another  conductor  carrying  a current)  is 
meant  a curve  showing  the  relation  be- 
tween current  through  the  arc  and  vol- 
tage across  it.  For  the  arc  two  such 
characteristics  can  be  drawn,  viz. : 

(1)  The  static  characteristic,  or  the  curve 
obtained  when  the  arc  is  fed  by  direct  current. 

(2)  The  dynamic  characteristic,  or  the  curve 
obtained  when  the  arc  is  fed  by  alternating 
current. 


(1)  The  Static  Characteristic : It  is 

well  known  that  the  relation  between  vol- 
tage and  current  in  an  ordinary  conductor 
is  given  by  Ohm's  law. 


R 


This  does  not  hold,  however,  for  an 
arc.  Within  certain  limits  the  relation 
becomes 

b 

E = a -f (2) 

I 

where  a and  b are  constants.  Now,  if 
equation  (1)  be  plotted  (Fig.  3. A)  we 
obtain  a straight  line,  while  if  equation 
(2)  be  plotted  a curve  of  the  form  shown 
in  Fig.  3.B  is  obtained.  This  second 
curve  is  the  static  characteristic  of  the 
arc.  It  will  be  noted  that  for  an  increase  , 
in  current  (I)  the  voltage  (E)  falls.  The 
curve  is  then  known  as  a falling  charac- 
teristic, and  the  behavior  of  an  arc  is  thus 
sefcn  to  be  entirely  opposite  to  the  be- 
havior of  an  ordinary  conductor  ( in 
which  current  and  voltage  rise  or  fall  to- 
gether). 

For  very  large  currents,  from  equation 
(2),  the  voltage  becomes  appreciably 
equal  to  the  constant  a;  for  very  small 
currents  it  does  not.  however,  become  in- 
finite, but  approaches  a finite  value,  E8, 
which  is  just  sufficient  to  start  the  arc 
(in  this  case  to  spark  across  the  arc  gap). 
This  value  of  E8  depends  upon  the  form 
and  separation  of  the  electrodes  and  the 
gas  in  which  the  arc  is  to  take  place.  It 
is,  of  course,  very  much  higher  than  the 
voltage  across  the  arc  when  the  latter  is 
burning  well.  The  constants  a and  b 
have  been  found  for  the  direct  current 
arc  to  be 

For  carbon  electrodes 
a = 38.88  + 2*0/4  f Volts 
b — 1 1.66  4-  10.54  f Watts 
(H.  Ayrton) 

For  copper  electrodes 
a = 21.38  + 3.03  f Volts 
b = 10.69  + 15.24  f Watts 
(Guye  and  Zebritoff) 
where  f is  the  separation  of  the  elec- 
trodes iii  millimeters. 

(2).  The  Dynamic  Characteristic : 
This  is  in  the  form  of  the  curve  shown  in 
Fig.  4.  Two  points  are  to  be  noted  here : 


(a)  The  voltage  corresponding  to  any  given 
value  of  current  when  the  current  is  rising  is 
not  identical  with  that  corresponding  to  the 
same  value  of  the  current  when  this  is  falling. 
That  is,  the  current  and  voltage  are  out  of 
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phase;  at  the  time  the  current  is  a maximum, 
the  voltage  is  not.  This  is  similar  to  the  rela- 
tion existing  between  magnetic  induction  and 
magnetic  field  strength  in  iron — in  fact,  the 
curve  of  Fig.  4 appears  much  like  a “hysteresis” 


curve  for  iron.  Hence  this  phenomenon  has 
been  named  “arc-hysteresis.” 

(b)  The  arc-lighting  voltage,  Es  (in  this 
case  the  voltage  at  the  time  the  current  goes 
through  zero),  is  very  small,  since  the  gap 
still  remains  conductive  (or  ionized)  after  the 
current  has  ceased. 

(B)  The  Production  of  Oscilla- 
tions: It  is  as  a result  of  these  peculiar 
characteristics  of  the  arc  that  we  may  ob- 
tain oscillations  in  a condenser  circuit 
shunted  around  it.  For,  if  the  arc  auto- 
matically permits  the  condenser  to  charge 
and  then  allows  it  to  discharge,  then  this 
discharge  will  be  oscillatory  in  character. 
The  way  in  which  the  arc's  characteris- 
tics allow  it  to  act  as  such  a controller  is 
the  following: 

Let  us  imagine  the  arc  as  burning,  sim- 
ply a direct  current  flowing  through  it ; 
at  the  same  time  the  condenser  in  the 
shunt  circuit  is  accumulating  energy.  It 
reaches  a given  potential  and  discharges 
across  the  path  formed  by  the  arc,  first 
in  the  same  direction  as  the  D.  C.  Thus 
a greater  current  now  flows  through  the 


arc  than  previously,  and,  observing  its 
static  characteristic,  its  resistance  drops. 
Now,  as  the  direction  of  condenser  dis- 
charge reverses,  the  arc  current  grows 
smaller  and  smaller,  and  the  arc’s  resist- 
ance rises  quite  high.  This  gives  the  con- 


denser a chance  to  again  store  up  energy, 
and  the  whole  process  is  repeated. . Thus 
by  the  variation  of  the  arc's  resistance  be- 
tween wide  limits,  the  energy  of  the  D. 
C.  circuit  is  first  thrown  into  the  conden- 
ser, and  then  from  this  it  is  shifted  to  the 
shunt  circuit,  to  be  finally  transferred  to 
and  used  up  in  the  antenna.  The  arc 
acts  all  along  simply  as  an  automatic 
switch  for  the  D.  C.  energy,  putting  it  at 
one  time  into  the  condenser,  from  the 
feeder  circuit,  and  at  another  time  draw- 
ing it  out  into  the  shunt  circuit.  The 
steady  and  undisturbed  operation  of 
the  arc  as  such  an  automatic  switch 
is  only  possible  when  it  responds  quickly 
and  promptly  to  changes  in  current.  Any 
excessive  hysteresis  (as  shown  by  the  dy- 
namic characteristic),  or  lag  in  response, 
will  hinder  or  even  wholly  destroy  its  ac- 
tion as  a generator  for  high  frequency 
oscillations.  Thus  all  provisions  which 
tend  to  reduce  this  “arc-hysteresis"  will 


aid  in  the  production  of  oscillations  of 
higher  and  higher  frequency;  a number 
of  these,  as  suggested  by  Poulsen,  have 
already  been  given  in  (1). 

We  will  pass  on,  then,  to  the  varieties 
of  oscillations  that  may  take  place  in  the 
shunt  circuit  under  various  conditions. 
There  are  three  of  these  and  they  are 
known  respectively  as  oscillations  of  the 
first,  second  and  third  orders. 

(1)  Oscillations  of  the  First  Order : 
These  are  distinguished  by  the  fact  that 
their  amplitude  is  smaller  than  that  of 
the  direct  current  feeding  the  arc  (Fig. 
5).  They  are  produced  when  the  induct- 
ance of  the  shunt  circuit  is  made  very 
large  and  the  capacity  quite  small,  the  di- 
rect current  through  the  arc  being  at  the 
same  time  rather  small.  They  are  nearly 
sinusoidal  in  character  and  their  wave- 
length is  practically  that  of  the  shunt  cir- 
cuit. They  may  therefore  be  of  value  for 
measuring  purposes,  but  are  quite  useless 
for  radio  communication  on  account  of 
their  small  energy  content. 
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(2)  Oscillations  of  the  Second  Order: 
These  have  an  amplitude  slightly  greater 
than  or  equal  to  that  of  the  direct  current 


supply.  They  consist  of  a series  of  reg- 
ular current  impulses , broken  by  short 
periods  of  no  current  (Fig.  6).  On  ac- 
count of  their  larger  energy  content  they 
are  the  oscillations  most  sought  after  in 
an  arc  set.  They  may  be  obtained  by  a 
proper  adjustment  of  inductance  and  ca- 
pacity in  the  shunt  circuit,  so  as  to  obtain 
the  required  relationship  between  current 
in  the  shunt  circuit  and  feeding  direct 
current,  and  their  production  is  aided  by 

(a)  A hi^h  arc  voltage. 

(b)  Cooling  of  the  metallic  arc  anode. 

(c)  A hydrogen  - containing  atmosphere 
around  the  arc. 

(d)  Rotation  of  at  least  one  electrode,  or  of 
the  arc  itself  (the  latter  is  used  in  small  arcs, 
and  is  obtained  by  use  of  a magnetic  field  in  a 
direction  parallel  to  the  arc  path). 

(e)  Use  of  magnetic  blow  outs,  in  larger 
arcs. 

The  purpose  of  these  practices  is  to 
render  the  arc  path  non-conducting  im- 
mediately after  the  condenser  has  dis- 
charged, as  well  as  to  reduce  arc  hyster- 


esis. The  rendering  of  the  arc  path  non- 
conducting forces  the  condenser  to  charge 
up  to  a voltage  sufficient  to  relight  the 


arc,  when  it  again  discharges  its  energy. 

It  will  thus  be  seen  that  the  arc  here  is 
acting  much  as  a very  good  quenched 
gap — quenching  the  condenser  discharge 
practically  at  the  moment  it  passes 
through  its  first  zero  value.  Hence  the 
condenser  circuit  may  be  employed  as  a 
quenched  gap  circuit  and  used  to  “shock” 
a circuit  coupled  to  it  into  vibrations. 
The  frequency  of  these  impulses  depends 
entirely  on  the  time  taken  up  in  charging 
the  condenser  up  to  a discharge  voltage ; 
i.  e.,  it  depends  upon  the  character  of  the 
feeding  D.  C.  circuit.  The  frequency  al- 
ters immediately  with  any  change  in  the 
arc-lighting  voltage — which  depends 

upon  the  separation  of  the  electrodes  and 
the  current  through  the  arc. 

(3)  Oscillations  of  the  Third  Order: 
These  occur  when  the  quenching  appar- 
atus of  the  arc  works  imperfectly  and 
does  not  cut  off  the  condenser  oscillations 
at  their  first  zero  value.  The  current  in 


the  condenser  circuit  then  becomes  an 
ordinary  damped  oscillation  which  decays 
until  a point  is  reached  where  the  arc 
quenches  it  (Fig.  7).  These  oscillations 
are  frequently  intermixed  with  those  of 
the  second  order.  Their  frequency  is 
practically  the  natural  frequency  of  the 
shunt  circuit.  (By  frequency  here  is 
meant  the  frequency  of  the  damped  oscil- 
lation forming  a single  wave  train,  and 
not  the  number  of  wave  trains  per  sec- 
ond, as  is  the  case  for  oscillations  of  the 
second  order,  in  which  a wave  train  is  re- 
duced to  a single  impulse).  The  presence 
of  the  arc  has  no  material  influence  upon 
it,  and  hence  the  frequency  is  constant. 

(C).  Practical  Considerations  for 
Oscillations  of  the  Second  Order: 
The  oscillations  of  the  first  order  are 
practically  negligible,  because  of  their 
small  energy  content.  For  radio  com- 
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munication  with  continuous  oscillations, 
those  of  the  second  order  only  are  used. 
For  practical  usage  it  is  important  that, 
(a),  a large  amount  of  energy  be  trans- 
ferred to  the  oscillations  and,  (b),  that 
their  frequency  remain  constant. 

(a).  The  requirement  that  a large 
amount  of  energy  be  carried  over  into 
the  oscillations  leads  to  the  requirement 
of  a high  arc-lighting  voltage.  This  may 
be  satisfied  by  : 

(1)  A long  time  allowance  for  charging  the 
condenser  so  that  the  ionization  of  the  gas  in 
the  arc  crater  has  time  to  disappear. 

(2)  That  one  uses  special  means  to  remove 
this  ionization  rapidly. 

Now,  if  a long  time  is  given  the  con- 
denser to  charge,  the  frequency  will  not 
remain  constant,  since  then  the  presence 
of  enough  ions  to  cause  the  arc  to  light 
is  not  at  all  certain.  Hence  we  are  re- 
duced to  the  necessity  of  making  the 
charging  period  quite  small,  but  using 


means  to  remove  a large  number  of  the 
ions  (so  that  the  arc  shall  not  light  until 
quite  a high  voltage  is  reached),  yet,  at 
the  same  time,  leaving  sufficient  ioniza- 
tion to  cause  this  lighting  to  take  place  at 
regular  intervals.  For  the  last  purpose 
the  practices  mentioned  in  (1)  as  given 
by  Poulsen,  are  used. 

As  a corollary  to  these  practices,  it  is 
interesting  to  see  what  the  size  of  con- 
denser used  in  the  shunt  circuit  has  to  do 
with  the  arc’s  operation.  If  a large  cap- 
acity is  used  (so  as  to  give  large  energy 
to  the  oscillations),  then  large  current  in 
the  shunt  circuit  will  result.  Since  this 
must  not  be  much  greater  than  the  D.  C. 
through  the  arc,  the  latter  will  have  to  be 
large.  Hence  strong  ionization  in  the 
arc  crater  will  result  and  cause  difficul- 
ties. One  is  therefore  compelled  to  use  a 
small  capacity,  with  a large  inductance, 
in  the  shunt  circuit, 


III.  TECHNICAL  APPARATUS  AND  METHODS 

(A).  Apparatus:  Fig.  8 shows  a 

4K  W commercial  arc  generator.  The  arc 


chamber  from  the  cup,  C,  which,  when 
vaporized  by  the  arc,  gives  the  neces- 
sary hydrogen  containing  atmosphere. 
The  carbon  electrode  is  controlled  by  the 
adjustment  handle,  D,  and  may  be 
brought  into  contact  with  the  copper  elec- 
trode, so  as  to  start  the  arc,  by  means  of 
the  handle,  E.  The  small  motor,  F, 
serves  to  rotate  the  carbon  electrode 
slowly.  A strong  transverse  magnetic 
field  is  furnished  by  the  coils,  G.  This 
arc  is  operated  on  500  volts  D.  C.,  ob- 
tained by  means  of  a special  motor  gen- 
erator, and  takes  about  6 amperes.  At  a 
wave  length  of  2,000  meters  the  entire 


apparatus  will  operate  at  about  20  per 
cent,  efficiency. 

Fig.  9 shows  ? small  arc  for  use  as  a 
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generator  of  continuous  waves  for  meas- 
uring purposes.  Here  the  arc  chamber 
runs  from  A to  B,  and  is  enclosed  in  the 
usual  cooling  flanges.  Instead  of  rotat- 
ing the  carbon  electrode,  as  in  the  larger 
arc,  the  arc  itself  is  rotated  by  a magne- 
tic field  parallel  to  it.  This  is  provided 
by  the  coil,  C.  The  arc  can  be  started 
and  its  length  adjusted  by  the  handle,  D, 
and  locking  nut,  E.  The  alcohol  vapor 
in  which  the  arc  burns  is  fed  in  from  the 
cup,  F.  A voltmeter,  which  is  connected 
across  the  arc-gap,  is  shown  at  G.  This 
is  permanently  attached  to  the  arc,  and 
serves  to  indicate  whether  it  is  burning 
steadily  or  not.  It  also  indicates  varia- 
tions in  the  wave  length  of  the  oscilla- 
tions in  the  shunt  circuit  since  this  varies 
with  the  voltage  across  the  arc.  The  ap- 
paratus operates  on  220  volts.  The  arc 
usually  has  a drop  of  about  70  volts 
across  it  and  takes  about  3 amperes.  Its 
output  is  about  100  watts  at  2,000  metres 
wave  length. 

Both  of  these  instruments  are  of  the 
types  constructed  by  the  Poulsen  Com- 
pany for  the  Amalgamated  Radio  Tele- 
graph Co. 

(B).  Methods: 

(1).  Circuits:  In  the  usual  circuits 

used  with  the  arc,  the  latter  is  fed  by  di- 
rect current  through  an  adjustable  resist- 
ance and  choke  coils ; it  is  shunted  by  its 
condenser  circuit,  which  in  turn  is 
coupled  to  the  antenna.  However,  the 
arc  may  also  be  placed  directly  in  the 


antenna  circuit  (Fig.  10)  when  the. an- 
tenna used  has  a capacity  which  would 
make  it  equivalent  to  the  proper  con- 
denser to  be  used  with  the  particular  arc 
in  question. 

For  radio-telephone  work,  coupled  cir- 
cuits are  usually  used  and  the  microphone 


placed  in  the  antenna  ground  lead  (Fig. 
n). 

(2).  Methods  of  Sending : In  ordinary 
spark  sets  it  is  sufficient,  for  sending  pur- 
poses, to  insert  a key  in  the  primary  of 
the  transformer  to  make  and  break  the 
circuit.  With  an  arc,  however,  this  is 
not  so  simple.  If  the  key  were  to  break 


the  arc  feeder  circuit  the  arc  would  go 
out  and  it  would  be  a troublesome  matter 
to  relight  it.  It  is  therefore  necessary 
to  allow  the  arc  to  remain  burning  and 
start  and  stop  the  antenna  vibrations. 
This  result  is  obtained  by  short  circuiting 
a turn  or  two  of  the  antenna  inductance 
by  the. sending  key  (Fig.  12),  thus  re- 
ducing the  wave  length  and  throwing  the 
antenna  in  or  out  of  time  with  the  arc 
circuit.  This  has,  however,  a bad  in- 
fluence on  the  arc  (since  it  throws  a sud- 
den load  on  or  off  it)  and  hence  Peder- 
sen has  suggested  the  idea  of  throwing 
the  arc  from  the  antenna  to  an  equiva- 
lent energy-consuming  (but  non-radiat- 
ing) circuit  (Fig.  13).  This  keeps  a 
constant  load  on  the  arc  and  permits  of 
good  regulation. 

(Note)  : For  some  of  the  data  in  this  article 

I am  greatly  indebted  to  J.  Zenneck’s  “Drahtlose 
Telegraphic.’ — The  Author. 

ELECTRICITY  AND  THE  RECK- 
LESS RAT 

The  rat  that  made  electrical  experi- 
ments with  his  sharp  teeth  on  the  insula- 
tion of  the  live  wires  is  shown  herewith 
as  a “horrible  example”  to  all  other  ro- 
dents and  careless  creatures,  including 
humans.  Mr.  J.  B.  Middleton,  Manager 
of  the  Home  Telephone  and  Telegraph 
Company,  of  Portland,  Ore.,  states  that 
in  inspecting  a private  branch  exchange 
this  little  fellow  was  found  with  his  in- 
criminating evidence.  He  had  used  his 
teeth  on  the  insulation  until  a voltage  of 
fifty,  or  possibly  the  ringing  voltage  of 
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100  passed  through  his  body  and  death 
ensued.  The  position  of  the  tail  is  al- 


ways in  evidence  in  rodents  that  have 
been  killed  by  an  electric  shock. — C.  L. 
Edhohn. 


A GIGANTIC  MARINE  TURBINE 

The  machinery  of  the  S.  S.  Vaterland , 
the  largest  ship  in  the  world,  is  the  most 
powerful  ever  installed  on  shipboard. 
The  liner  is  propelled  by  four  enormous 
screws  driven  by  great  turbines.  One  of 
the  forward  rotors  of  the  Vaterland  is 
shown  in  the  accompanying  illustration 
being  lowered  into  position.  The  group 
of  workmen  surrounding  it  is  completely 
dwarfed  by  the  rotor  which  measures 
1 7l/2  feet  in  length  and  17  feet  in  diam- 
eter. The  Vaterland  is  a sister  ship  of 
the  famous  Imperator , but  surpasses  her 
in  every  dimension,  measuring  950  feet 
in  length,  100  feet  in  beam  and  is  58,000 


LOWERING  THE  ROTOR  OF  ONE  OF  THE  "VATER- 
land's”  TURBINES  INTO  PLACE 


tons  burden.  The  Imperator  with  a 
length  of  919  feet,  a beam  of  98  feet  and 


a tonnage  of  52,000,  is  in  turn  5,000  tons 
heavier  than  any  other  ship  afloat.  The 
I'aterland  will  reach  New  York  early  in 
June,  sailing  on  .her  first  Eastern  trip  on 
June  1 6th.  A third  sister  ship  is  now 
building. 


SUSPENSION  OF  A RADIO  OPER- 
ATOR'S LICENSE 

On  August  17,  1913,  a wireless  opera- 
tor, holding  a Government  license,  oper- 
ating on  a steamship  in  the  North 
Atlantic  coasting  trade,  was  reported  to 
the  Bureau  of  Navigation  for  indulging 
in  unnecessary  and  unauthorized  conver- 
sation by  means  of  the  wireless  appara- 
tus. This  report  was  entered  on  the 
operator’s  personal  record  kept  in  the 
bureau  and  a warning  was  issued. 

On  January  4,  1914,  the  same  opera- 
tor repeated  the  offense  and  was  re- 
ported to  the  bureau. 

In  accordance  with  Section  3 of  the 
Act  of  August  13,  1912,  “An  Act  to 
Regulate  Radio  Communication,”  the 
Secretary  of  Commerce  suspended  the 
operator’s  license  for  a period  of  30 
days,  and  the  operator  was  warned  that 
if  he  operated  any  apparatus  for  radio 
communication  during  the  period  of  sus- 
pension of  his  license,  he  would  be  guilty 
of  a misdemeanor,  and  on  conviction 
thereof,  would  be  punished  by  a fine  of 
not  more  than  $100,  or  imprisonment  of 
not  more  than  two  months,  or  both,  in 
the  discretion  of  the  court,  for  each  and 
every  such  offense. 

This  is  the  second  operator’s  license 
suspended  by  the  Secretary  of  Commerce 
within  the  last  two  or  three  months,  and 
is  equivalent  to  a fine  amounting  to  a 
month’s  pay  if  the  operator  cannot  find 
other  employment  during  the  period  of 
suspension. 

A general  warning  has  been  issued  to 
operators  through  radio  inspectors  that 
the  Regulations  Governing  Radio  Com- 
munication must  be  complied  with  in  all 
particulars.  Future  violations  will  not 
be  so  leniently  dealt  with. 


Roadside  signs,  each  containing  a sin- 
gle catchy  sentence  in  large  type,  are 
proving  effective  in  warning  against  fires 
in  western  forests.  They  give  the  essen- 
tials and  tell  the  importance  of  protec- 
tion against  forest  fires. 
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A High  Speed  Vibrating  Key 

The  Construction  of  a Simple  Vibrating  Key  for  Sending 
Telegraph  Messages  at  High  Speed 


By  P.  Mertz 

Illustrations  from  diallings  made  by  the  author. 


AN  instrument  of  great  value  to  the 
telegraph  operator,  amateur  or 
professional,  line  or  wireless,  is  the  high 
speed  vibrating  key,  since  it  permits  of 
extremely  high  speed  in  transmission 


FIG.  1. — VIEW  OF  THE  COMPLETED  HIGH-SPEED 
VIERATING  KEY 

with  but  comparatively  tittle  effort.  The 
principle  of  operation  of  this  key  is  as 
follows : 


Two  handles,  one  at  the  right  for  mak- 
ing dashes  and  another  at  the  left  for 
making  dots,  are  used  in  working  the 
instrument  The  former  works  like  an 
ordinary  key;  that  is,  when  depressed  a 
contact  is  closed  and  remains  so  until 
the  pressure  is  removed.  The  left-hand, 
or  clot  lever,  when  depressed  causes  a 
weight  fastened  at  the  end  of  a spring  to 
vibrate.  This  weight  carries  a contact 
point  which  touches  a fixed  contact  at 
each  vibration.  This  produces  a series 
of  dots,  the  number  of  which  is  deter- 
mined by  the  length  of  time  the  key  is 
depressed.  The  speed  at  which  the  dots 
are  made  can  be  varied  by  shifting  the 
weight  along  the  spring  to  which  it  is  at- 
tached. There  are  several  well-known 
makes  of  this  type  of  key  on  the  market, 
but  the  price  prevents  many  amateurs 
who  would  otherwise  be  glad  to  experi- 
ment with  it  from  owning  one. 

The  key  here  described  and  illustrated 
can  be  readily  constructed  from  discard- 
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ed  parts  of  other  instruments  or  machined 
from  raw  materials  with  the  aid  of  few 
tools. 


Rea*  ClCvmtion 


The  photograph,  Fig.  1,  shows  tfie 
completed  instrument  while  the  plan 
view,  side  elevation  and  end  elevation 
are  shown  in  Figs.  2,  3 and  4,  respective- 
ly. The  other  illustrations  are  working 
drawings  of  the  parts. 

The  first  part  to  be  constructed  is  the 


lower  cross-bar,  E.  A simple  method  of 
getting  these  holes  exactly  opposite  those 
on  the  upper  cross-arm  is  as  follows: 

When  ready  to  drill  the  holes  in  the 
upper  cross-bar,  clamp  the  lower  one 
against  it,  but  place  separators  about 
1/1 6-inch  thick  between  the  two.  Then 
drill  the  required  holes — it  is  a simple 
matter  to  see  when  the  upper  bar  has 
been  drilled  through,  on  account  of  the 
air-space  between  the  two  bars — drilling 
the  end  holes  clear  through  both  pieces, 
but  the  other  holes  only  far  enough  to 
just  make  the  required  conical  depres- 
sion. The  two  cross-arms  are  fastened 
to  the  base  by  means  of  two  long  8/32 
screws,  tightened  under  the  base  with 
two  nuts. 

At  the  back,  in  order  to  check  the  re- 
turn stroke  of  the  swinging  rod  and  also 
to  protect  the  latter,  is  mounted  the  up- 


F10. 3 5ioe  Elevation. 


base,  A,  shown  in  Fig.  5.  It  may  be 
made  of  almost  any  non-conducting  ma- 
terial, such  as  mahogany,  oak,  or  other 
wood,  fibre,  hard-rubber,  etc.  In  the 
instrument  shown  in  the  photograph  the 
base  is  made  of  oak.  After  the  base  has 
been  beveled,  drilled,  etc.,  attention 
should  be  given  to  the  bearings,  shown 
in  Fig.  6.  These  consist  of  two  up- 
rights, B and  C,  of  brass  tubing,  separat- 
ing the  two  brass  cross  bars,  D and  E, 
which  hold  the  bearings  proper.  The  ad- 
justable bearing  screws,  F and  G (fitted 
with  thumb-check-nuts,  as  shown),  are 
screwed  upon  the  upper  cross-bar,  D. 
The  ends  of  the  screws  have  conical  holes 
drilled  in  them,  to  receive  the  pointed 
ends  of  the  pivots.  To  obviate  the  drill- 
ing of  these  holes,  which  is  a pretty  diffi- 
cult job,  the  bearing  screws  from  an  old 
sounder  were  used.  The  lower  bearing 
consists  of  conical  holes  drilled  in  the 


right,  H,  given  in  detail  in  Fig.  7.  It 
consists  of  two  pieces  as  shown,  one 
forced  into  the  other.  The  dotted  lines 


give  the  position  and  shape  of  the  one 
before  being  bent  and  after  being  forced 
into  the  slot  in  the  other.  A screw,  I, 
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carrying  a thumb-check-nut  is  mounted, 
as  shown,  to  check  the  return  motion  of 
the  vibrating  bar.  In  order  to  stop  the 


sharp  sound  which  occurs  when  the 
bar  strikes  the  end  of  the  screw,  a small 
disk  of  heavy  paper  is  glued  to  the  end 
of  it.  The  upright  is  fastened  to  the  base 
by  means  of  a screw  coming  up  from 
under  the  base,  passing  through  the 
latter. 

The  next  part  to  be  constructed  is  the 
vibrating  mechanism  for  producing  the 
dots,  shown  in  Fig.  8.  This  consists  of 
an  arm,  J,  which,  in  the  instrument  shown 
in  the  photograph,  consists  of  the  lever 
from  an  old  sounder.  To  this  arm  is  at- 
tached, by  means  of  two  small  bolts  and 
nuts,  the  hard-rubber  manipulating  han- 
dle, K.  The  sounder  arm  is  allowed 


to  retain  its  pivot  which  just  fits  the  dis- 
tance between  the  bearings.  At  the  other 
end  of  the  arm,  J,  a slot  is  cut  with  a 
hack-saw,  as  shown,  to  admit  a small 
piece  of  clock-spring  or  corset  steel,  L, 
which  is  soldered  in  place.  Over  the 
other  end  of  the  spring  is  forced  and  sol- 
dered a small  length  of  5/32-inch  brass 
rod,  M.  In  soldering  these  parts  great 
care  must  be  taken  not  to  heat  the  spring 
too  highly,  as  it  will  lose  its  elasticity  and 
cause  trouble  if  excessive  heat  is  applied. 
In  the  same  slot  a small  bent  piece  of 
spring  brass  or  copper  carrying  the  con- 
tact point  is  also  forced  and  soldered. 
The  contact  point  consists  of  a small  sil- 
ver disk  about  54-inch  in  diameter  and 
1/16-inch  or  less  in  thickness  soldered 


to  the  spring,  N.  A small  brass  block, 
O,  acting  as  a weight,  is  forced  over  the 
rod  and  moved  to  the  place  it  is  shown 
in  Figs.  1 and  2.  Another  weight,  P, 
this  one  made  movable  in  order  to 
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regulate  the  speed  at  which  the  dots  are 
made,  consists  of  a binding  post,  fastened 
to  the  rod  by  its  clamping  screw. 


J,  a large  binding  .post,  Q,  is  mounted  on 
the  base  to  the  left,  over  a block  of  hard 
rubber,  fibre,  wood,  or  any  other  suitable 


material  to  raise  it  to  the  required  height. 
This  binding  post  carries  a short  length 
of  threaded  brass  rod  fitted  with  a hard 
rubber  or  composition  handle  at  one  end. 


for  adjusting.  A spring  is  compressed 
over  the  rod  between  the  binding  post 
and  the  arm,  K.  to  keep  the  latter  to  the 


right  when  no  pressure  is  exerted  on  the 
operating  handle.  A short  distance  away 
another  binding  post,  R,  similar  to  the 
one  just  described,  is  mounted  and  car- 
ries the  contact  point.  This  latter,  a 
small  piece  of  silver,  is  soldered  to  the 
end  of  the  threaded  rod  in  the  post.  The 
vibrating  lever  can  now  be  mounted  in 
position  by  unscrewing  F a short  dis- 
tance, placing  the  lower  pivot  in  its  cor- 
responding conical  bearing,  then  screw- 
ing down  F over  the  upper  point  of  the 
pivot  so  as  to  lock  it  in  place  by  means 
of  the  check-nut. 


The  lever  for  producing  the  dashes,  S, 
consists  of  a short  length  of  #-inch 
square  brass  rod,  filed  away  at  one  end  to 
admit  the  operating  handle,  T,  which  is 
fastened  in  place  by  means  of  two  small 
bolts  and  nuts.  A short  distance  away  a 
hole  is  drilled  in  the  lever  to  admit  the 
pivot,  which  consists  of  an  iron  or  steel 
rod,  such  as  a nail,  having  conical  points 
filed  at  each  end.  A short  distance  away 
is  soldered  the  contact  point,  the  same  as 
was  used  on  the  spring,  N.  The  other 
contact  point  and  its  mounting,  U,  are 
exactly  the  same  as  at  R.  In  order  to 
limit  the  motion  of  the  lever,  S,  to  the 
left,  a post,  V,  is  mounted  on  the  base 


at  the  place  shown.  This  also  serves  to 
limit  the  motion  of  the  arm,  J,  to  the 
right,  by  means  of  an  adjusting  screw  as 
illustrated.  In  order  to  keep  the  lever, 
S,  against  the  post,  U,  a small,  but  long 
spring,  X,  is  fastened  under  one  of  the 
screws  holding  the  handle,  T,  in  place; 
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while  the  other  end  is  damped  under  a 
screw  on  the  base.  This  spring  can  be 
plainly  seen  in  the  plan  view,  Fig.  2,  and 
side  elevation,  Fig.  3,  but  is  not  visible  in 
any  of  the  other  illustrations. 

If  it  is  desired  to  use  the  key  for  ordi- 
nary telegraphic  purposes,  either  perma- 
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nently  or  only  for  part  of  the  time,  a cir- 
cuit closer,  W,  should  be  fitted.  This 
consists  of  an  ordinary  switch  lever  with 
handle,  shown  in  Fig.  12.  The  switch 
point  is  a small  strip  of  brass  screwed  to 
the  base  by  two  small  oval-headed 
screws.  This  switch  point  is  pressed 
against  the  side  of  the  cross  bar,  B.  In 


Fig.  12  is  shown  how,  by  slightly  offset- 
ting the  screws,  a good  pressure  may  be 
had  against  this  cross  bar. 

Two  binding  posts,  Y and  Z,  shown  in 
Fig.  13,  are  mounted  upon  the  base  at  the 
back.  Rubber  feet,  such  as  illustrated  in 
Fig-  13,  are  fastened  to  the  under  side  of 
the  base  to  slightly  raise  it  from  the  sur- 
face of  the  table. 

All  the  parts  should  now  be  finished, 
the  metal  parts  being  lacquered  and  the 
wood  stained  and  waxed  or  varnished 
and  then  assembled.  The  wiring,  under- 
neath the  base,  is  shown  in  Fig.  14.  The 
finished  instrument  is  connected  in  the 
circuit  in  the  same  way  as  any  ordinary 
key,  and  is  operated  as  was  explained 
earlier  in  this  article.  For  making  dots 
the  thumb  of  the  right  hand  is  pressed 
against  the  left  key  and  held  there  until 
the  required  number  of  dots  have  been 
made.  For  dashes  the  fore-finger  is 
pressed  against  the  right  hand  key  and 
held  there  as  long  as  the  dash  is  desired. 
To  gain  speed  the  two  key  handles  are 
always  lightly  grasped  between  the 
thumb  and  fore-finger  in  transmitting. 


Importance  of  Protection  by  Trade  Mark 

By  George  William  Miatt 


ANY  man  is  entitled  to  make  his 
mark  in  these  present  times,  but 
he  must  be  original  in  order  to  succeed, 
particularly  if  he  is  a manufacturer; 
otherwise  he  himself  becomes  an  “easy 
mark”  for  the  unscrupulous.  In  art  and 
literature,  imitation  may  be  considered 
the  most  consummate  flattery,  and  pla- 
gerism  is  even  condemned  to  a certain 
extent.  But  commercial  plagerism  is  il- 
legal, even  if  not  immoral,  in  fact,  it  is 
piracy  of  the  most  flagrant  kind,  and  he 
who  attempts  to  appropriate  or  share  an- 
other man’s  commercial  prestige  by  imi- 
tating a well-established  trade-mark  ren- 
ders himself  liable  to  triple  damages  and 
other  unpleasant  consequences.  The  dis- 
tinction, however,  between  a trade-marfe 
and  a trade-naw*  does  not  seem  to  be 
very  clear  to  the  public,  nor  even  to 
many  business  men;  and  perhaps  the 
best  definition  to  be  had  is  that  in  the 
case  of  Ball  v.  Bazar,  Court  of  Appeals, 
N.  Y.,  87  N.  E.  674,  i.e. : “A  trade- 
mark may  be  tersely  defined  to  be  any 


sign,  mark,  symbol,  word  or  words  which 
indicate  the  origin  of  ownership  of  an 
article  as  distinguished  from  its  quality, 
and  which  others  have  not  the  equal 
right  to  employ  for  the  same  purpose. 
In  its  strictest  sense,  it  is  applicable  only 
to  a vendable  article  of  merchandise  to 
which  it  is  affixed.”  Hence,  it  will  be 
seen  that  a trade-warJfe  is  “applicable 
only  to  a vendable  article  of  merchandise 
•to  which  it  is  affixed,”  whereas,  on  the 
other  hand,  a trade-nam*  applies  to  a 
business  as  a whole,  although  that  busi- 
ness may  involve  the  commercial  ex- 
ploitation of  many  vendible  articles.  For 
instance,  in  greater  New  York  at  least, 
“Macy’s”  is  a well-known  trade-name, 
while  Macy’s  five-pointed  star  is  a well- 
known  trade-mark  for  certain  specific 
goods  made  for  and  sold  by  the  firm, 
which  latter,  moreover,  deals  in  an  in- 
finite variety  of  other  goods,  many  of 
them  bearing  trade-marks  owned  by 
other  manufacturers.  “Wanamaker’s”  is 
(Continued  on  page  494  ^ 
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Construction  of  Small  Alternating  Current  Motors 

Complete  Working  Instructions  for  the  Building  of  Small  Alter- 
nating Current  Motors  in  Several  Sizes* 


By  A.  E.  Watson,  E.  E. 


Illustrations  from  drawings  made  by  the  author 


AS  shown  in  the  drawings  that  ap- 
peared in  the  preceding  articles, 
the  motor  is  partially  enclosed,  but  if 
extra  ventilation  is  desired,  means  are 
suggested  in  Fig.  11.  A row  of  y2" 
holes  can  be  drilled  near  the  outer  edge 
of  each  end-shield,  or  the  patterns  of 
shield  and  frame  can  be  cut  away  so  as 
to  provide  four  elongated  openings. 
This  latter  is  the  more  effective  meth- 
od but  makes  the  lathe  work  rather 
more  difficult. 


without  much  impairing  their  holding 
power. 

To  locate  the  holes,  one  of  the  stator 
sheets  may  be  laid  upon  the  casting  and 
a scratch  made  all  around  it,  for  this 
diameter  of  7%"  must  be  given  proper 
clearance.  Since  the  bolts  are  3/16"  in 
diameter,  the  prick-punch  marks  must 
not  be  nearer  the  circle  than  3/32". 
The  diameter  of  79/16"  given  on  the 
drawing  of  the  ring  in  Fig.  12  and  of 
the  frame  in  Fig.  7 therefore  admits  a 


FIG.  13.  PERSPECTIVE  VIEW  OK  A COMPLETED  ROTOR  OF  THE  SHORT-CIRCUITED  OR  “SQUIRREL-CAGE” 

TYPE 


4. — CLAMPING  RING 
This,  too,  is  of  cast  iron.  Though 
light,  it  is  sufficiently  strong  for  its 
purpose.  With  the  pattern  properly 
made,  there  should  be  no  necessity  for 
machine  work  or  even  filing  to  permit 
its  entry  into  the  frame.  If  filing  is  re- 
quired, it  should  be  reserved  until  after 
the  drilling  and  tapping  of  the  holes 
for  the  eight  stove-bolts.  Once  tapped, 
filing  can  actually  meet  the  threads 

* This  series  began  in  the  February  issue.  It  is 
necessary  te  refer  to  the  February  and  March  issues 
for  complete  working  details  and  drawings. — Thb 
Enrroa. 


clearance  of  1/16".  After  marking  the 
locations,  make  the  holes  with  a No.  24 
drill,  and  tap  them  10-24  machine-screw 
size. 

The  corresponding  holes  in  the  flange 
of  the  frame  casting  can  be  located  by 
dropping  the  clamping-ring  into- place 
and  using  it  for  a guide  or  “jig.”  Use 
first  a No.  24  drill  that  may  be  suffici- 
ently lengthened  for  the  purpose  by 
solder-sweating  it  into  the  end  of  a rod. 
After  drilling  the  first  hole,  put  a pin 
through  the  two  castings  to  prevent 
slipping  during  the  rest  of  the  drilling. 
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From  the  outside,  enlarge  these  holes 
by  use  of  a No.  10  drill,  then  counter- 
sink them  to  fit  the  heads  of  the  stove 
bolts.  It  will  be  a good  plan  to  coun- 
tersink slightly  the  inside  edges  of  the 
holes  in  the  clamping-ring,  for  then 
guidance  will  be  given  to  the  bolts 
when  assembling  the  parts. 

If  the  stove-bolts  have  threads  that 
have  been  rolled  rather  than  cut,  it  will 
be  necessary,  in  order  to  fit  the  threads 
just  tapped,  to  run  on  a standard  10-24 
die. 


should  be  taken  to  turn  the  eight 
screws  alike,  for  otherwise  the  clamp- 
ing ring  may  be  broken. 

If  tissue  paper  has  been  used  for  sep- 
arating the  iron  sheets,  the  superfluous 
portions  can  now  be  removed  by  cut- 
ting and  burning,  but  if  the  better  pro- 
vision of  varnishing  the  iron  has  been 
used,  this  inconvenient  operation  will 
be  avoided.  Some  filing  in  the  slots  and 
their  openings  will,  however,  be  inev- 
itable. Step-by-step  punching  opera- 
tions are  never  sufficiently  accurate  to 


5. — ASSEMBLING  THE  STATOR  IRON 

One  of  the  fiber  discs  first  being 
placed  in  the  frame,  the  sheet  iron  is  to 
be  stacked  in,  one  sheet  at  a time,  due 
reference  being  given  to  the  location  of 
keyway  and  distinguishing  mark,  or 
their  equivalent.  The  sheets  should 
not  be  so  loose  as  to  fall  into  place 
merely  by  their  weight,  nor  so  tight  as 
to  require  vigorous  pressing  at  the  four 
ledges  against  which  they  rest.  This 
latter  condition  would  surely  involve 
“buckling.”  Some  experimenting  may 
be  necessary  to  determine  just  bow 
many  sheets  are  required  to  give  a total 
lengtfi  or  thickness  of  three  inches. 
During  the  clamping  process  care 


permit  all  the  sheets  to  coincide  at 
their  edges,  and  the  filing  should  be 
carried  to  a point  where  a sample  stick 
that  has  been  planed  to  the  assigned  di- 
mensions of  the  slot  will  readily  pass 
entirely  through  the  core  in  all  the 
twenty-four  places.  Such  sticks  will 
be  found  useful  during  the  winding  op- 
erations as  a substitute  for  more  elab- 
orate fixtures,  as  will  be  described  in 
connection  with  that  part  of  the  work. 

6.— SHAFT  AND  ROTOR 


A perspective  view  of  the  “squirrel- 
cage”  rotor  as  mounted  on  the  shaft  is 
given  in'  Fig.  13.  It  represents  solid 
copper  rods  embedded  in  slots  in  a lam- 


inated core  and  connected  to  two  cop- 

Digitized  by  Google 


April,  191* 


MODERN  ELECTRICS  AND  MECHANICS 


453 


per  end-rings.  Though  simple  to  un- 
derstand, the  small  clearance  from  the 
stator  along  with  the  requirement  for 
freedom  from  vibration  permit  no  re- 
laxation in  workmanship.  In  making 
and  fitting  the  shaft  especial  care  is 
required,  for  the  life  and  efficiency  of 
the  motor  depend  in  no  small  degree 
upon  the  excellence  of  this  particular 
detail  of  the  work. 

Ordinary  black  machinery  steel  or 
“cold-rolled”  steel  is  suitable  material 
for  the  shaft.  If  the  former  is  selected, 
it  should  be  a little  over  aq  inch  in  di- 
ameter in  the  rough,  then  sufficient 
stock  will  be  provided  to  permit  the 
centering  and  turning.  If  the  other 
sort  is  used,  it  need  be  of  but  just  one 
inch  in  diameter,  whence  by  use  of 
chuck,  center  rest,  and  hand-tool,  ex- 
act centering  can  be  done  and  therefore 
no  turning  will  be  required  on  the  part 
that  is  to  be  left  full  size.  A piece 
about  12%”  in  length  should  be  pro- 
vided. 

In  its  purchased  form  a bar  of  steel 
is  apt  to  be  under  internal  stresses,  ami 
to  ensure  the  straightness  of  the  shaft 
when  approaching  its  final  dimensions, 
precautionary  steps  should  be  ob- 
served. One  method  is  to  anneal  the 
stock,  but  another  that  is  quite  as  ef- 
fective and  does  not  involve  softening 
the  steel  consists  in  turning  the  shaft 
to  approximately  its  dimensions  in  all 
places  before  attempting  the  final  chips. 
The  stresses  exist  mostly  near  the  out- 
side surfaces,  and  as  these  are  turned 
off  the  material  is  permitted  to  assume 
its  relaxed  condition. 

Two  methods  of  mounting  the  rotor 
core  are  shown  in  Fig.  14,  both  of 
which  are  identical  in  the  respect  of 
having  one  cast  iron  head  or  flange 
tightly  fitted  and  pinned  against  a 
shoulder  on  the  shaft,  but  in  one  case 
having  the  other  head  threaded  on  the 
shaft,  and  in  the  alternative  construc- 
tion drawn  up  by  two  slender  screws 
extending  through  the  laminations.  If 
the  first  method  is  selected  the  cutting 
of  the  threads  should  be  next  to  the 
last  of  the  lathe  operations,  and  the 
threads  should  be  rather  fine,  say 
about  twenty  or  twenty-four  to  the 
inch.  A coarser  thread  would  interfere 
with  the  provision  for  a shoulder  that 
is  important  both  for  limiting  the  end 


motion  and  serving  as  an  oil-deflector. 
The  very  last  of  the  turning  should  be 
for  the  bearing  portions  proper,  but 
these  parts  should  remain  until  after 
the  bearing  linings  have  been  finished, 
then  properly  fitted  to  them.  It  will  be 
noticed  that  the  design  calls  for  a di- 
ameter for  the  pulley  1/16"  smaller 
than  in  the  bearings.  This  is  an  im- 
portant provision,  for  in  the  first  place 
it  locates  the  inner  end  of  the  pulley 
hub  that  is  to  serve  as  a more  effective 
shoulder  than  the  small  one  just  men- 
tioned ; and  in  the  second  place,  it 
serves,  even  if  the  pulley  does  not  reach  , 
it,  for  an  oil  deflector;  then  in  the  third 
place,  any  burring  over  of  the  end  of 
the  shaft  or  roughing  due  to  use  of  set- 
screws will  not  be  injurious  to  the 
bearing  surface  of  the  lining  when  the 
rotor  is  removed  or  assembled.  Even 
if  the  bearing  portions  of  the  shaft  be- 
come so  rutted  or  rough  as  to  require 
a skimming  cut  and  the  making  of  new 
linings,  it  will  not  be  necessary,  in  ad- 
dition, to  make  a new  pulley. 

If  it  is  decided  to  adopt  the  construc- 
tion shown  in  upper  part  of  Fig.  14, 
the  iron  castings  may  first  be  chucked, 
bored  and  turned,  one  of  them  having  a 
diameter  reamed  hole,  the  other 
about  13/16".  While  this  latter  is  still 
held  in  the  chuck,  the  interior  thread- 
ing can  be  done,  until  nearly  sharp 
threads  are  cut.  Since  it  is  desirable 
that  the  rotor  be  exactly  balanced, 
these  castings  should  be  machined  on 
all  their  surfaces,  a very  light  finishing 
chip  being  possible  on  the  outside  sur- 
faces after  the  various  parts  have  been 
assembled.  In  finishing  the  bearing  por- 
tions, use  a sharp  tool,  a fine  feed,  and  a 
“dead”  flat  file,  but  no  emery.  In  order 
to  screw  the  head  into  the  shaft,  two 
holes  may  be  drilled  through  the  cast- 
ings at  such  a distance  from  the  center 
as  will  fit  some  spanner  wrench.  Though 
of  somewhat  larger  size  than  the  screw 
holes  shown  in  the  other  construction, 
they  can  be  in  essentially  the  same  loca- 
tion. When  threading  the  shaft,  it  is  not 
important  that  exactly  a full  “V”  cut  be 
made,  for  even  less  will  have  all  the 
strength  desired.  It  should  be  cut  mere- 
ly until  the  head  will  fit.  Just  outside 
the  threaded  portion  the  shaft  Is  to  be 
left  13/16  inch  in  diameter,  then  after 
threading,  all  but  the  very  shoulder  is 
reduced  to  $4  inch. 
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The  construction  that  provides  for 
clamping  the  core  by  the  two  slender 
bolts  saves  the  trouble  of  threading  the 
shaft  and,  furthermore,  gives  a more 
adequate  shoulder  for  taking  the  end 
thrust,  but  this  latter  feature  is  of  no 
particular  value  if  the  pulley  is  made  as 
recommended.  In  tightening  such  clamp- 
ing screws,  care  miust  be  observed  to 
screw  them  alike,  for  a difference  in  this 
respect  has  a surprising  effect  on  the 
straightness  of  the  shaft.  An  important 
quality,  not  possessed  by  this  construc- 
tion, is  that  it  does  not  readily  permit  the 
“skewing”  of  the  rotor  rods — a factor 
that  will  be  mentioned  in  a later  section. 


If  sheet  iron  properly  punched  can 
be  procured  for  the  rotor  core  at  a rea- 
sonable price,  the  builder  will  be  able  to 
escape  a detail  almost  as  tedious  as  that 
of  providing  the  stator  iron.  The  most 
effective  form  is  shown  in  Fig.  15.  Of 
course,  the  centers  resulting  from  punch- 
ing out  the  stator  sheets  may  be  available 
for  this  part  of  the  motor,  but  if  special 
provision  is  required,  the  iron  need  not 
be  of  such  fine  quality,  nor  need  it  be  so 
thin,  though  it  is  not  desirable  to  use 
thicker  than  .025  inch.  An  odd  number 
of  holes  for  the  rotor  rods  is  shown,  and 
this  is  an  important  feature,  else  there 
will  be  a magnetic  locking  with  the  un- 
avoidable even  number  of  stator  teeth. 
With  the  odd  number  in  the  rotor,  there 
will  be  no  position  in  which  the  motion 


is  appreciably  hindered  by  this  cause.  If 
the  threaded-shaft  method  of  construc- 
tion is  adopted,  at  least  one  hole  will  still 
be  needed  in  the  sheets  in  addition  to 
that  for  the  shaft,  and  this  for  a pin  or 
rod  for  preventing  the  core  from  slipping 
against  the  heads.  Though  ordinarily 
the  clan^ping  may  be  sufficient  to  pre- 
vent this  and  can  be  entirely  relied  upon 
in  many  cases,  in  others,  either  due  to 
improper  workmanship  or  to  the  par- 
ticular application,  there  may  be  actual 
slipping.  By  having  two  holes  in  the 
castings  matching  those  in  the  punch- 
ings,  iron  ‘rods  can  be  driven  in  and 
headed  over  whereby  security  may  be  in- 
sured. In  the  second  construction,  of 
course  the  screws  provide  for  both  the 
clamping  and  this  locking.  Instead  of 
the  small  holes  for  the  rods  or  stove- 
bolts  a keyway  might  be  substituted,  but 
the  amateur  may  have  less  opportunity 
for  cutting  such,  and  for  the  step-by- 
step  notching  process  for  cutting  the  29 
conductor  holes,  the  use  of  the  smaller 
hole  quite  as  easily  fits  the  punch-press 
fixtures.  For  properly  assembling  the 
discs  a “building”  mark  should  be  pro- 
vided, so  that  whatever  inaccuracies 
exist  in  the  indexing  device  will  not  af- 
fect the  matching  of  the  holes.  As  long 
as  the  inaccuracies  come  always  in  the 
same  place,  they  are  of  little  importance. 
A sufficient  mark  for  the  purpose  will  be 
a notch  cut  as  a sort  of  keyway,  or  sim- 
pler, by  having  a single  bolt-hole  only 
and  locating  this  a little  off  an  exact 
center  line  through  either  a tooth  or 
slot.  By  this  expedient  only  one  possi- 
ble position  will  be  found  in  which  to 
place  the  discs  and  have  the  outer  holes 
at  all  match. 

If  the  builder  is  to  make  his  own  rotor 
iron,  a little  different  construction  is  ad- 
visable, for  a suitable  fixture  must  be 
provided  in  which  he  can  turn  off  the 
outer  portion  of  the  iron  and  drill  the 
conductor  holes.  Square  sheets  measur- 
ing about  4^2  inches  on  a side  may  be 
taken,  the  mass  clamped  between  two 
castings  on  a face  plate  of  a lathe  or  on 
the  platen  of  a large  drill  press,  and  a 
1*4  inch  hole  made  in  the  center.  An 
arbor  of  cast  iron  such  as  shown  in  the 
upper  part  of  Fig.  16  should  then  be 
made.  This  consists  of  two  parts,  one 
with  a flange  and  another  to  screw  onto 
it,  so  that  the  sheets  can  be  clamped  be- 
tween them.  Foj:  the  first  steps  the  out- 
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er  diameter  of  these  castings  can  be  left 
4/4  inches  and  the  sheet  iron  turned  to 
match.  In  making  the  threaded  flange, 
the  outer  surface  is  marked  off  in  a 
3 27/3 2 inch  circle  and  this  carefully 
divided  into  29  parts.  If  a milling  ma- 
chine is  available  this  division  may  be 
readily  and  accurately  accomplished,  but 
a substitute  method  is  to  draw  the  di- 
visions on  a piece  of  cardboard,  stick  it 
to  the  iron  and  then  prick-punch  through, 
following!  this  with  a small  drill  and 
finally  enlarging  to  the  final  size  of 
9/32  inch.  The  drilling  is  to  be  done 
through  the  entire  mass,  the  first  hole 
being  at  once  fitted  with  a rod  that  will 
prevent  any  dislocation  during  subse- 
quent drilling.  One  or  two  holes  may 
also  be  drilled  for  the  pins  or  stove-bolts 
just  mentioned.  For  all  this  drilling,  a 
reasonably  accurate  drill  press  will  be  re- 
quired, and  of  course  no  one  would  think 
of  using  other  than  twist  drills,  and  with 
such  equipments  it  is  surprising  how 
faithfully  the  holes  preserve  their  par- 
allel arrangement.  As  for  the  amount  of 
iron  required,  there  should  be  about  2% 
inches  when  clamped  without  insulation 
and  this  latter  can  be  provided  in  identi- 
cal manner  with  that  for  the  stator.  How- 
ever, many  small  rotors  are  not  at  all  in- 
sulated in  this  manner  and  when  running 
at  full  speed  are  quite  as  satisfactory.  In 
starting,  however,  the  motor  requires  a 
larger  current  though  with  diminished 
torque. 

After  thus  drilling  the  rotor  iron,  the 
entire  mass  is  to  be  turned  to  a diameter 
of  4 3/16  inches.  The  slots  or  openings 
to  the  holes  are  next  provided  and  a mill- 
ing machine  is  the  most  acceptable  tool 
for  the  purpose.  If  this  is  lacking  and 
hand  operations  are  required,  a keyway 
cutting  hack-saw  blade  will  be  found  ef- 
fective; an  ordinary  blade  being  of  only 
about  one-half  the  desired  thickness.  If 
the  sheets  are  to  be  separated  by  insula- 
tion, as  is  advised,  and  this  part  has  not 
been  anticipated,  the  sheets  must  be  re- 
moved from  the  arbor,  varnished  and  re- 
placed. The  outer  diameter  of  the  cast 
iron  flanges  is  now  to  be  reduced  to  the 
dimensions  shown  for  the  regular  heads 
in  Fig.  14,  so  that  when  reassembled  the 
solid  iron  will  be  quite  removed  from  the 
direct  magnetic  path. 

Though  the  construction  just  described 
-is  tedious,  it  gives  good  results  and  has 
the  peculiar  advantage  that  the  core  is 


quite  independent  of  the  shaft,  so  if  a 
new  shaft  is  required,  it  may  be  substi- 
tuted for  the  old  one  without  disturbing 
the  electrical  portion.  To  provide  for 
this  contingency  the  arbor  should  not  be 
pinned  to  the  shaft,  but  keyed,  then  by 
proper  pressure,  a shaft  may  be  inserted 
or  removed. 

With  the  sheet  iron  core  assembled 
and  on  the  shaft,  provision  for  the  con- 
ductor rods  may  next  be  made.  Though 
essentially  a part  of  the  electrical  fea- 
tures of  the  motor  and  properly  classed 
as  belonging  to  the  winding,  the  rods  are 
so  different  in  appearance  from  wires 
and  require  preparation  so  purely  me- 
chanical as  to  warrant  their  inclusion  at 
this  point. 

Twenty-nine  round  copper  rods,  5 
inches  in  length  and  % inch  in  diameter 
are  required.  If  looks  are  of  any  con- 
sideration to  the  builder,  he  can  improve 
the  appearance  of  the  ends  by  rounding 
them.  This  can  easily  be  done  in  a lathe 
that  has  a hollow  spindle  and  is  fitted 
with  a good  chuck.  A hand-tool  will 
suffice  for  the  shaping,  but  for  handling 
a large  number  of  such  rods  a hollow 
end  mill  would  be  useful.  Ends  of  the 
rods  are  to  be  slotted  for  a distance  of 
54.  inch,  the  cut  being  1/16  inch  wide. 
Here  again  a milling  machine  is  desir- 
able, but  an  ingenious  mechanic  could 
make  some  acceptable  fixture  to  use  in  a 
lathe.  For  hand  cutting,  a satisfactory 
jig  can  be  made  as  shown  in  the  upper 
portion  of  Fig.  16,  where  one  of  the  rods 
is  seen  clamped  between  two  cast  iron 
blocks ; a V-groove  extends  lengthwise  in 
each  piece  having  such  dimensions  as  will 
permit  the  rod  to  be  pinched  just  before 
the  iron  blocks  themselves  come  into 
contact;  at  each  end  the  metal  is  cut 
away  so  as  to  permit  the  entrance  of  a 
1/16  inch  thick  keyway-cutting  hack- 
saw blade.  If  patterns  are  to  be  made 
for  such  a jig,  no  allowance  for  machine 
finish  is  required ; mere  cleaning  with  a 
file  being  sufficient.  To  use  the  device,  a 
stop  must  be  put  at  one  end  so  that  at 
the  other  the  saw-cut  will  be  made  to  the 
proper  depth.  After  cutting  one  end  of 
all  the  rods,  the  same  stop  can  be  changed 
so  as  to  serve  as  well  for  ensuringg  the 
parallelism  of  the  other  slots.  The  fig- 
ure represents  such  a provision,  the  strip 
of  iron  or  brass  that  is  held  by  two 
screws  being  reversible,  the  first  cuts  be- 
ing made  when  the  other  edge  is  at  the 
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top,  then,  in  the  second  position  as  board  largely  used  for  covers  of  pocket 
shown,  the  remaining  cuts  will  surely  memorandum  books,  is  excellent  mate- 
come  in  the  required  relation.  rial  for  this  purpose.  Pieces  about  3# 

For  the  end  connections  two  strips  of  inches  long  and  1%  inches  wide  can  be 

soft  copper  ribbon  may  be  used,  each  taken,  formed  over  a lead  pencil  and 

12  1/16  inches  long,  Ji  inch  wide  and  slipped  into  the  slots,  there  being  suffi- 
.06  inch  thick.  This  is  just  sufficiently  cient  width  to  the  strip  to  permit  the  two 
less  than  the  width  of  the  saw  cuts  to  edges  to  protrude  through  the  narrow 

permit  easy  assembling.  In  almost  any  slots  and  be  held  by  the  fingers.  If  the 

workshop  something  is  likely  to  be  ends  of  the  rods  have  been  rounded 
found — something  of  the  right  diame  ter  there  should  be  no  difficulty  in  slipping 


around  which  to  bend  the  strips  into  a the  conductors  in  place,  and  the  papers 
circle.  The  ends  are  merely  to  be  butted,  may  be  held  from  slipping  along  with 
not  lapped.  them ; still,  if  the  paper  is  too  thick  there 

After  having  made  sure  that  all  the  may  be  some  difficulty  in  getting  the  de- 
rotor holes  will  freely  admit  a rod  9/3 2 sired  arrangement.  Possibly  a little 
inch  in  diameter,  they  may  be  insulated  mucilage  or  shellac  may  be  of  advantage, 
and  the  copper  conductors  pushed  into  but  if  any  adhesive  is  used,  the  rods 
place.  Fuller  board,  a quality  of  card-  must  be  inserted  before  drying  takes 
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place.  The  end-rings  are  next  slipped 
into  place;  this  ordinarily  being  a simple 
matter.  The  joint  should  be  made  to 
come  within  one  of  the  rods.  Portions 
of  the  paper  protruding  from  the  slots 
may  next  be  cut  off. 

As  thus  explained,  the  rotor  conduct- 
ors will  lie  quite  parallel  with  the  shaft. 
This  is  a common  method  of  construc- 
tion, and  really  required  if  keyways  and 
key  are  used  for  preventing  slipping  be- 
tween core  and  shaft.  For  this  very 
reason  a keyway  has  not  been  called  for 
in  this  description,  for  without  this  lim- 
itation it  is  possible  to  give  the  conduct- 
ors a slight  spiral  direction.  Such  a 
departure  from  the  expected  parallelism 
is  frequently  adopted,  with  the  gain  that 
in  addition  to  assisting  in  avoiding  the 
locking  action  between  stator  and  rotor, 
there  is  reduction  in  vibration  and  noise. 
A hum  is  objectionable  in  domestic  or 
office  machinery  and  this  simple  provi- 
sion is  remarkably  effective  in  ensuring 
noiseless  operation.  After  the  rotor  is 
assembled  but  with  the  joints  as  yet  un- 
soldered, the  builder  can,  if  he  desires, 
forcibly  twist  the  whole  laminated  struc- 
ture until  the  rods  are  offset  at  one  end 
by  about  the  width  of  one  tooth.  Further 
twisting  will  be  difficult  and  unnecessary. 

Nothing  short  of  thorough  soldering 
of  the  end  connections  will  suffice  for 
the  electrical  circuits ; the  entire  twenty- 
nine  rods  should  be  soldered  at  one  op- 
eration. For  this  purpose  a special  cast 
iron  melting  pot  for  the  solder  is  recom- 
mended, as  shown  in  the  lower  portion 
of  Fig.  16.  It  is  to  be  mounted  on  three 
legs,  and  except  for  the  difference  that 
it  is  trough-shaped  rather  than  flat,  it 
quite  resembles  the  tripods  commonly 
used  in  chemical  laboratories.  Two  or 
three  Bunsen  gas  burners  directed 
against  the  trough  will  readily  melt  the 
solder,  and  a sufficient  quantity  should 
be  used  nearly  to  fill  the  “pot.”  Ends  of 
the  rods  and  the  copper  ring  should  be 
swabbed  with  soldering  fluid  then  set  di- 
rectly into  the  melted  solder,  the  heat 
still  being  applied  until  the  copper  has 
also  been  raised  to  the  required  tempera- 
ture and  the  solder  readily  adheres. 
Further  swabbing  with  the  fluid  may  be 
advisable,  and  perhaps  momentary  re- 
moval of  the  rotor  for  purpose  of  in- 
spection or  for  more  effective  swabbing 
of  the  interior  of  the  ring.  The  other 
ends  of  the  rods  are  then  to  be  treated 


in  similar  manner,  but  in  consequence  of 
the  general  heating  of  the  entire  struc- 
ture the  second  soldering  will  be  accom- 
plished in  much  less  time  than  the  first. 
Haste  is  desirable,  for  during  such  an 
operation  the  paper  insulation  is  cer- 
tainly near  the  scorching  point.  If  glo- 
bules of  solder  appear  on  the  rods  or 
rings  after  removal  from  the  pot,  they 
may  be  wiped  off  while  still  melted. 
Further  danger  to  the  insulation  should 
at  once  be  removed  by  running  water 
onto  the  metal  ends ; this  also  washes  off 
most  of  the  excess  soldering  fluid,  but 
to  ensure  this  removal,  a wiping  with  a 
cloth  wet  in  alcohol  is  desirable.  Finally, 
see  that  the  shaft  is  dry ; then,  to  prevent 
rusting  while  awaiting  the  completion  of 
other  parts,  thick  oil  or  vaseline  may 
be  rubbed  on  the  bearing  portions.  It  is 
assumed  that  a suitable  pulley  has  been 
made,  so  with  the  soldering  stage  passed, 
as  described,  all  work  on  the  rotor  will 
have  been  completed. 

(Continued  in  May  issue) 


A NEW  WIRELESS  TELE- 
PHONE SYSTEM 

According  to  reports  that  are  now  at- 
tracting considerable  attention  in  the 
New  York  newspapers,  it  appears  that 
Mr.  Irving  Vermilyea,  wireless  operator 
aboard  the  S.  S.  Northland  plying  be- 
tween New  York  and  Portland,  Me.,  has 
perfected  a wireless  telephone  system 
which  he  is  now  employing  with  great 
success  on  that  steamer.  It  is  said  that 
many  land  stations  as  well  as  ships  have 
heard  him  conversing  through  his  wire- 
less telephone  and  play  phonographic 
music.  Reports  have  it  that  Mr.  Ver- 
milyea regularly  communicates  with  his 
wife  in  Mount  Vernon,  N.  Y.,  when  the 
Northland  comes  within  range,  both  by 
wireless  telegraph  and  telephone. 

Mr.  Vermilyea  is  rather  reluctant  as 
regards  furnishing  any  details  concern- 
ing his  system  of  wireless  telephony.  He 
states  that  his  apparatus  will  cover  a dis- 
tance of  25  miles  and  costs  but  $100  to 
build.  At  a later  date,  when  he  has  se- 
cured patent  rights  on  his  invention, 
Modern  Electrics  and  Mechanics 
hopes  to  have  the  privilege  of  publishing 
the  details  of  this  system  for  the  benefit 
of  its  readers. 
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Wireless  in  the  North 

By  J.  Walter  F.  Chipman 


AT  the  best,  Northern  Ontario  is  a 
desolate  forest.  Yet  there  are 
thousands  of  men  depending  upon  its  re- 
sources for  their  food  and  sustenance; 
chief  of  their  labors  being  mining  and,  of 
course,  lumbering.  As,  for  the  most 
part,  these  busy  little  hives  of  humanity 
are  situated  a good  distance  from  the 
railway  serving  this  part  of  the  country, 
all  news  of  the  outside  world  is  late  in 
reaching  them.  As  an  instance,  the 
Montreal  and  Toronto  newspapers  do 
not  reach  their  destinations  till  some- 
times four  and  even  five  days  after  date 
of  publication. 


Not  the  least  of  these  centers  is  the 
Miller  Lake  Silver  Mine,  nearly  thirty 
miles  from  the  nearest  station  on  the 
railway.  Here  the  miners  have  to  read 
their  newspapers  when  they  are  two 
days  old,  and  in  case  of  heavy  rainstorms, 
making  travel  slow,  or  the  wind  blow- 
ing scores  of  giant  trees  across  the  for- 
est thoroughfares,  thus  necessitating  the 
use  of  the  stage-driver's  axe,  the  mails 
are  delayed  another  day. 

But  now  the  men  are  not  so  handi- 
capped, as  far  as  news  is  concerned,  for 
there  is  installed  on  the  property  a com- 
plete wireless  receiving  set.  As  yet,  ow- 
ing to  lack  of  sufficient  electrical  energy, 
there  is  no  sending  equipment,  but  it  is 
planned  to  put  in  a 10  kw.  set  within  the 
next  three  months,  in  order  that  business 
may  be  done  with  Toronto,  the  manag- 
er's headquarters. 


The  aerial  of  the  station  consists  of 
three  No.  12  aluminum  wires;  two  be- 
ing 250  feet  long,  spaced  6 feet  apart, 
and  the  other  strung  off  at  a 90  degree 
angle,  1,500  feet  long.  The  pole  is  90 
feet  high,  and  is  on  a hill  that  overlooks 
the  surrounding  forest.  For  the  ground 
an  iron  pipe  is  used,  imbedded  in  the 
bottom  of  a lake  about  100  feet  from  the 
station.  All  the  apparatus  is  set  up  in  a 
corner  of  one  of  the  numerous  resi- 
dences. It  consists  of  a Navy  type  tuner, 
one  sliding-plate  and  two  rotary  con- 
densers, a fixed  condenser,  two  sets  of 
2,000  ohm  phones,  a loading  coil,  buzzer 


and  two  detectors.  As,  by  the  long  length 
of  the  aerial,  it  is  almost  impossible  to 
tune  in  short  wave  stations,  the  sliding- 
plate  condenser  is  put  in  the  ground  cir- 
cuit to  reduce  the  natural  wave  length. 

With  this  outfit,  all  the  world’s  im- 
portant doings  are  received  direct  from 
New  York  through  the  Sayville  station 
and  the  mine’s  clocks  are  checked  by 
Washington.  Early  each  morning  the 
news,  as  received  the  previous  evening, 
is  typewritten  on  sheets  and  posted  up  on 
the  bulletin  boards  and  eagerly  read  by 
the  couple  of  hundred  men  employed  by 
the  mine.  After  the  press  is  through,  a 
half  hour  or  so  is  spent  in  picking  up 
different  stations.  So  far,  no  trouble 
has  been  experienced  to  get  Pensacola, 

(Continued  on  page  495) 
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Experimental  Department 

This  department  is  maintained  for  the  purpose  of  encouraging  the  experimenter  to  de- 
?cl°p  new  ideas.  Every  reader  is  welcome  to  contribute  to  this  department.  Contributions 
should  be  written  on  one  side  of  the  paper  only,  using  as  manv  sheets  as  are  necessary. 
Typewritten  contributions  employing  double  spacing  are  preferable.  Good  sketches  are  not 
necessary,  as  our  art  department  can  work  up  rough  sketches  that  are  dear  enough  to  illus- 
trate the  idea.  Sketches  must  be  made  on  separate  sheets  from  those  containing  the  de- 
scription. Return  postage  must  be  enclosed  if  return  of  unused  manuscript  is  desired. 

Three  prizes  of  Five,  Two  and  One-Half  Dollars  and  One  Dollar  are  awarded  for  the 
three  best  ideas  published  each  month.  Other  contributions  are  paid  for  at  space  rates. 


PIR8T  PRIZE 


A MECHANICAL  CONVERTER 

Since  all  amateurs  must  now  have  a 
pure  wave,  the  following  description  of 
a simple  converter  for  spark  coils  will 
doubtlessly  be  of  interest.  A quenched 


equal  parts  and  then  the  necessary  holes 
are  bored.  The  outer  ring  is  placed  one 
inch  in  from  the  rim,  and  the  other  1 % 
inches.  The  corresponding  points  must 
be  exactly  on  the  same  radii  of  the  disc. 
Now  a brass  ring  is  cut  out  of  about 
No.  20  gauge  sheet  brass,  with  an  exter- 
nal diameter  of  $l/2  inches  and  an  in- 


gap can  be  used  with  this  apparatus  with 
exceedingly  fine  results.  The  material 
that  is  needed  is  a speedy  motor,  twenty- 
four  switch  points,  a fiber  disc  and  a few 
odds  and  ends. 

Referring  to  the  drawing,  the  round 
disc  W is  about  three  and  a half  inches 
in  diameter  and  one-eighth  inch  thick. 
The  circumference  is  divided  into  twelve 


ternal  diameter  of  3 inches.  This  is  then 
glued  on  to  the  fiber  disc  as  shown  at  M. 
Another  brass  ring  is  then  cut  with  ex- 
ternal and  internal  diameters  of  2 inches 
and  1 Y*  inches,  respectively.  This  sec-" 
ond  ring  is  glued  into  place  as  shown  at 
N.  In  doing  this  task  care  must  be 
taken  to  insure  good  work. 

The  next  step  is  to  connect  the  points 
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to  their  respective  rings.  A close  study 
of  the  drawing  will  show  how  this  is 
done.  The  connecting  wires  must  not  be 
too  large;  No.  18  bare  copper  wire  being 
a good  size.  One  end  is  slipped  under 
the  head  of  the  point  before  it  is  tight- 
ened. The  other  end  is  brought  up  flush 
with  the  edge  of  the  ring  and  soldered  in 
that  position.  Be  careful  to  avoid  get- 
ting any  solder  on  the  surface  of  the 
ring. 

The  next  step  in  the  work  is  to  ar- 
range the  brushes.  This  is  the  most  im- 
portant part  of  the  whole  apparatus  and 
must  be  done  with  care  if  a first  class 
article  is  desired.  The  shape  of  the 
brushes  can  be  seen  in  the  drawing,  as 
well  as  the  part  of  the  disc  they  are  to 
bear  upon.  The  material  used  for  these 
brushes  should  be  quite  heavy  and 
springy.  The  brushes  must  bear  down 
with  quite  a little  force  when  the  disc  is 
revolving  so  that  the  current  will  have  no 
difficulty  in  passing  through  the  contact. 
It  is  a good  idea  to  mount  them  on  a 
strip  of  rubber — or  at  least  a piece  of 
hard  wood.  The  brushes  C and  A must 
be  made  so  that  they  will  always  be 
touching  some  contact  point,  and  for  an 
instant  two  points.  Just  as  one  point 
leaves  one  end  of  the  brush  another  point 
must  be  coming  under  the  opposite  end. 
This  must  be  allowed  for,  otherwise  the 
current  will  be  irregular.  The  other 
brushes,  B and  K,  must  press  against  the 
two  rings  with  a little  pressure.  Care 
should  be  taken  that  the  brushes  do  not 
hit  the  soldered  places.  Binding  posts 
are  mounted  on  the  sub-base  to  connect 
with  the  different  brushes.  A side  view 
of  the  arrangement  is  shown  in  the 
drawing. 

A hole  is  now  bored  in  the  exact  cen- 
ter of  the  disc  of  the  size  of  the  shaft 
of  the  motor  on  which  it  is  to  be  used. 
The  end  of  the  shaft  is  threaded  and  the 
disc  fastened  on  with  two  nuts.  The  disc 
should  run  absolutely  true. 

To  use  the  converter,  connect  the  bat- 
tery current  to  the  brushes  B and  K. 
Then  take  the  current  from  the  brushes 
A and  C.  This  current  will  be  alternat- 
ing with  a frequency  depending  on  the 
speed  of  the  motor.  There  will  be  twelve 
alternations  or  six  cycles  for  each  turn. 
If  the  motor  runs  at  the  rate  of  3,500 
r.  p.  m.  or  58  turns  per  second,  the  fre- 
quency will  be  58  multiplied  by  6,  or 


348.  If  a small  quenched  spark  gap  is 
now  made  and  used  with  this  set,  a very 
pleasing  spark  tone  will  be  obtained  as 
well  as  the  advantages  gained  by  using 
a quenched  system.  The  number  of 
plates  to  be  used  in  such  a gap  will  have 
to  be  found  by  experiment.  The  regu- 
lar hook-up  is  used  as  far  as  the  other 
pieces  of  apparatus  are  concerned,  with 
the  exception  that  the  vibrator  on  the 
coil  is  screwed  up  tight.  There  is  no 
need  of  the  vibrator  when  this  current 
converter  is  used.  If  one  employs  this 
coil  and  gap  with  an  oscillation  trans- 
former of  suitable  size,  a neat  and  high- 
ly efficient  sending  set  will  be  the  result. 
If  a dynamo  is  used  for  the  source  of 
current,  the  disc  should  be  mounted  upon 
its  shaft. 

Contributed  by 

K . IV.  Nicholson. 


SECOND  PRIZE 

A NOVEL  ROTARY  CONDENSER 

Many  articles  have  appeared  on  rotary 
condensers  in  the  past,  the  most  common 
types  employing  either  semi-circular  or 
triangular  plates.  These  condensers  are 
exceedingly  difficult  to  line  up  and  the 
spacing  of  the  plates  often  presents  a 
baffling  problem. 

In  the  accompanying  illustration  is 
shown  a new  design  that  has  but  one 
shaft  to  hold  the  movable  plates  and  one 
pillar  for  the  permanent  plates.  In  this 
condenser  the  permanent  plates,  with  the 
exception  of  the  top  plate,  are  insulated 
on  both  sides  with  linen  or  other  mate- 
rial, held  on  with  shellac  and  brought 
close  to  the  edge  of  each  plate  so  that 
no  electrical  contact  can  be  made  when 
the  rotary  plates  are  moved  in  or  out. 
The  movable  plates  need  not  be  insulated. 

There  are  14  movable  plates  and  15 
permanent  plates  in  this  condenser.  The 
plates  are  cut  in  the  form  of  circles  meas- 
uring 3J4  inches  in  diameter.  After  the 
plates  have  been  made,  the  notches  are 
cut  in  them  as  shown  in  the  sketch.  The 
movable  plates  have  a V-shaped  notch 
cut  in  the  edge  so  as  to  allow  them  to 
turn  without  touching  the  shaft  of  the 
permanent  plates.  The  permanent  plates 
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THIRD  PRIZE 

AN  INTERESTING  COMPRESSED 
AIR  EXPERIMENT 
Having  read  with  considerable  inter- 
est the  article  on  a novel  compressed  air 
system  that  appeared  in  the  February  is- 
sue of  Modein  Electrics  and  Mechan- 
ics, I decided  to  conduct  experiments 
with  this  system  on  a small  scale. 

In  the  accompanying  illustration  is 
shown  the  arrangement  of  the  apparatus 
for  producing  compressed  air  in  small 
quantities.  All  the  necessary  parts  are 
shown  and  I do  not  believe  that  an  ex- 
tensive description  is  necessary.  The  ap- 
paratus is  started  in  the  same  manner  as 
an  ordinary  syphon,  the  throttle  valve  be- 
ing kept  closed  until  the  downward 


hard  wood  or  rubber  joining  the  sides  of 
the  uprights  together.  The  binding  posts 
are  mounted  on  this  yoke.  The  shaft  of 
the  movable  plates  rests  on  a piece  of 
brass  while  the  upper  end  is  carried 
through  a brass  piece  which  is  made  fast 
to  the  yoke.  The  bottom  of  the  perma- 
nent shaft  is  made  square  in  order  to 
prevent  the  plates  from  turning.  It  is 
set  in  a brass  piece.  While  the  foregoing 
methods  have  been  employed  by  the  au- 
thor, the  reader  can  change  the  design  to 
suit  himself. 

In  this  condenser  it  is  not  necessary  to 
have  the  movable  plates  clear  the  perma- 
nent ones,  since  the  insulated  plates  pre- 
vent any  electrical  contact  should  they 


stream  of  water  has  obtained  its  maxi- 
mum velocity.  It  is  then  opened  slowly 
in  order  to  allow  the  proper  amount  of 
air  to  enter.  A piece  of  glass  tubing 
may  be  inserted  in  the  rubber  tubing  in 
order  to  show  the  amount  of  air  being 
compressed  as  well  as  the  size  of  the 
bubbles.  One-quarter  inch  tubing  can 
be  used  throughout. 

Contributed  by 

Dan  Oschs. 


Forest  fires  in  the  United  States  have 
caused  an  average  annual  loss  of  70  hu- 
man lives  and  the  destruction  of  25  mil- 
lion dollars  worth  of  timber. 


slightly  rub  against  each  other.  It  is  pos- 
sible to  do  very  sharp  tuning  with  this 
instrument.  When  the  plates  are  entire- 
ly intermeshed  the  condenser  is  short 
circuited. 

Contributed  by 

Malcolm  S.  Keyes. 
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are  also  cut  with  a broad  V-shaped  notch 
so  as  to  clear  the  shaft  of  the  movable 
plates  which  is  placed  very  close  in  order 
to  permit  the  plates  to  intermesh  com- 
pletely. The  plates  are  then  assembled 
by  means  of  nuts  and  threaded  sections 
of  brass  rod  in  the  usual  manner.  The 
methods  of  securing  the  shafts  is  shown 
in  the  diagram,  where  Y is  a yoke  of 
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A SYNCHRONOUS  SPARK  GAP  circuit  breaker,  which  takes  the  place  of 
FOR  SMALL  COILS  the  vibrator  on  the  spark-coil.  It  is 

The  accompanying  drawings  represent  made  from  a copper  or  brass  wheel,  1 
a simple  apparatus  for  obtaining  a syn-  inch  in  diameter  and  % inch  wide.  Six 
chronized  spark  of  fairly  high  frequency  slots  are  filed  at  equal  distances  apart 
from  a battery-operated  spark-coil.  on  the  circumference,  and  into  these 

The  drawings  are  practically  self-ex-  slots  are  placed  sprips  of  fiber,  hard 
planatory.  B is  an  ordinary  rotary  rubber,  or  mica,  preferably  the  latter, 
spark-gap  with  six  zinc  plugs  on  the  cir-  The  whole  is  held  together  by  two  fiber 
cumference  of  a brass  wheel.  A is  the  rings  that  fit  closely  on  the  brass  wheel. 


Digitized  by  v^ooQle 


April,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


463 


The  surface  must  then  be  sandpapered 
down  smooth,  as  in  any  other  commuta- 
tor. ' 

The  brushes  are  of  a common  type, 
consisting  of  a roll  of  copper  gauze  held 
against  coiled  brass  wire.  Set-screws 
hold  the  brushes  in  place. 

The  circuit  breaker  should  be  set  in 
such  relation  to  the  wheel  of  the  gap  that 
the  break  occurs  just  as  the  plugs  on  the 
wheel  are  approaching  the  stationary 
electrodes.  The  quicker  the  action  of 
the  spark-coil,  the  shorter  must  be  the 
distance  between  the  plugs  when  the 
break  is  made.  With  a little  experiment- 
ing the  right  distance  will  be  found. 

The  apparatus  is  driven  by  a little  in- 
expensive battery  motor  which  almost 
every  experimenter  possesses.  Since 


A WORD  OF  CAUTION 

In  the  Experimental  Department  of 
Modern  Electrics  and  Mechanics  for 
February,  there  appeared  an  article  on 
the  making  of  hydrogen  from  acid  and 
zinc. 

In  the  performance  of  this  experiment, 
as  in  many  others,  the  chemical  action 
quickly  heats  up  the  generator  or  tube 
that  is  used  and  in  that  way  there  is  a 
great  danger  of  explosion. 

To  prevent  this  take  a cloth  or  towel 
and  wet  it,  or  better  still,  just  put  the 
generator  in  a basin  of  water.  One  good 
thing  about  using  the  towel  is  that  in 
case  some  explosion  does  result,  it  pre- 
vents the  glass  from  scattering  about  and 
causing  injury. 

Although  very  simple,  if  this  caution 


these  motors  run  about  2,000  revolutions 
per  minute,  a spark-frequency  of  200 
per  second  will  be  obtained. 

The  operator  of  a small  station  de- 
pending on  batteries  for  power  will  find 
that  this  machine  will  give  him  a much 
higher  pitched  spark  than  an  ordinary 
vibrator,  and  as  the  small  motor  does 
not  require  much  current  to  run  it,  he 
will  find  this  gap  well  worth  while  to 
construct. 

Contributed  by 

Carl  H.  Norlin. 


Receipts  from  the  use  of  national  for- 
est resources  were  greatest  in  Arizona 
last  year. 


is  always  observed  you  will  never  have 
a chance  to  regret  taking  the  little  extra 
trouble. 

Contributed  by 

A.  MacDonald. 


A NOVEL  FIXED  RECEIVING 
CONDENSER 

In  the  accompanying  illustrations  are 
shown  two  condensers  employing  a rath- 
er odd  design.  The  principle  involved  in 
their  construction  is  that  of  two  fine 
wires  wound  close  together  with  only 
the  insulation  of  their  covering  between 
the  turns. 

A suitable  size  of  wire  to  use  in  mak- 
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ing  one  of  these  condensers  is  that  taken  for  the  secondary  measuring  inches 

from  the  secondary  of  a discarded  spark  in  diameter  and  5 inches  long. 

coil.  The  thinner  the  insulation,  the  Wind  the  primaries  with  No.  2m  bare 


higher  will  be  the  capacity.  The  two 
wires  should  be  wound  very  tight  and 
no  paper  must  be  placed  between  the 
layers  unless  it  is  found  necessary  to  do 
so  in  order  to  have  the  windings  even. 
Both  ends  of  the  windings  are  connected 
as  shown  in  order  to  eliminate  any  induc- 
tive effects. 

This  form  of  condenser  is  easier  to 
make  and,  I believe,  it  will  prove  more 
efficient  than  the  tinfoil  variety.  However, 
if  old  secondaries  from  which  the  wire 
can  be  procured  are  not  available,  it 
may  be  a trifle  more  expensive  to  build. 
Two  forms  are  shown  in  the  sketches. 

Contributed  by 

Brentford  Mackey. 


INTERFERENCE  PREVENTER 

An  interference  preventer  has  prac- 
tically become  a necessity  to  the  amateur 
of  to-day.  The  following  is  a descrip- 
tion of  a double  primary  type  which  can 


be  constructed  at  a reasonable  sum. 

Obtain  two  fibre  tubes,  A,  A',  4 inches 
in  diameter  and  6 inches  long,  threaded 
for  No.  20  wjj),  as  well  as  a fibre  tube 


copper  wire,  leaving  a space  of  inch 
at  one  end  and  1 inch  at  the  other  end. 
Wind  the  secondary  with  No.  28  enam- 
eled wire,  taking  the  taps  off  every  V2 
inch  to  within  ]/2  inch  of  each  end. 

Cut  the  following  pieces  from  any  suit- 
able wood:  Four  pieces  6x6x$4,  1,  1',  and 
2,  2';  two  round  pieces  of  the  same  size 
as  the  inside  diameter  of  the  primary 
tube,  E,  E' ; two  round  pieces  of  the  same 
size  as  the  inside  diameter  of  the  sec- 
ondary, F,  F' ; and  a base  board,  C,  20x 
6x^a. 

Cut  a hole,  of  such  size  as  to  allow  the 
passage  of  the  primaries  in  the  pieces 
marked  1'  and  2'. 

E and  E'  are  to  be  fastened  to  1 and  2. 
F and  F'  are  the  ends  for  the  second- 
ary. Fasten  the  end  piece  marked  1 
with  screws  which  go  through  tube  to  E. 
Fasten  end  marked  1'  with  screws  or 
glue.  Do  likewise  with  primary  A'.  M 
and  M'  are  rods  which  primary  A'  slides 
on.  G and  G'  are  rods  on  which  the  sec- 


ondary slides,  while  H is  a rod  to  move 
the  secondary  and  to  vary  the  multiple 
switch.  The  secondary  winding  is  con- 
nected to  the  rods  G and  G'. 
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Attach  binding  posts  to  the  ends  of  G 
and  G'  for  connecting  to  the  other  ap- 
paratus. Mount  a slider  on  each  primary 
at  any  suitable  position.  Connect  the 
end  of  the  wire  marked  L L'  to  one  of 
the  binding  posts  and  the  slider  to  the 
other. 

One  primary  is  stationary  while  the 
other  moves  on  rods.  M and  M'  are 
Va  inch  supporters  for  the  rods  upon 
which  slides  one  of  the  primary  wind- 
ings. 

Sandpaper  all  wooden  parts  and  finish 
to  suit.  Mount  the  primaries  on  the  base 
and  the  instrument  is  finished. 

Care  should  be  exercised  in  making 
and  assembling  the  different  parts,  as 
otherwise  any  defects  in  the  construction 
will  greatly  hinder  the  manipulation  of 
the  instrument.  Paper  tubes  may  be  used 
instead  of  fibre  ones,  in  which  case  enam- 
el wire  should  be  used. 
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The  sketch  explains  the  different  parts, 
with  the  hook-up  given  and  with  aid  of 
the  variable  condensers,  very  sharp  tun- 
ing may  be  accomplished. 

Contributed  by 

F.  D. 


A SIMPLE  LEAD-IN 

From  time  to  time  I have  noticed  in 
these  columns  directions  for  making 
“lead-ins”  but  have  never  noticed  one 
described  which  could  compare  to  the 
one  illustrated  herewith  for  simplicity. 
Most  amateurs  have  the  material  needed 
for  it,  but  if  it  must  be  bought  it  will  cost 
only  a few  cents.  A hole  must  first  be 
cut  in  a pane  in  the  upper  part  of  the 
window  near  the  top.  This  is  most 
easily  done  by  cutting  the  pane  in  two, 
or  in  the  case  of  a large  pane,  cut  the 
corner  off;  removing  the  glass  pieces 
from  the  window  frame.  Then  cut,  with 
a file,  notches  in  the  edges  of  the  pane 


opposite  each  other,  so  that  when  these 
are  fitted  together  and  placed  beck  in 
the  frame,  a hole  is  formed.  Next  thread 
for  its  full  length  a 3/16  or  J^-inch  brass 


/* 


I 

or  copper  rod  three  inches  long.  Slip 
the  rod  into  the  hole  and  push  a soft  rub- 
ber washer  i]S4  inches  in  diameter  up 
against  the  pane  on  both  sides  to  keep 
out  the  moisture.  It  is  made  from  a 
scrap  of  gasket  rubber  which  can  be 
found  around  any  plumbing  shop.  Over 
each  rubber  gasket  a brass  washer  is 
slipped  and  the  whole  is  screwed  tight 
by  a nut  on  each  side.  The  wires  are 
connected  to  the  posts  and  should  be 
soldered.  This  lead-in  works  fine  even 
on  small  transformers  since  the  size  of 
the  rod  can  be  changed  according  to  your 
power.  Be  sure  to  put  a nail  in  the 
groove  where  the  window  slides  so  that 
the  lower  sash  will  not  hit  the  wire. 

Contributed  by  Malcolm  B.  Mayers. 

Although  almost  every  practical  form  of 
lead-in  has  been  described  in  the  past  in  these 
columns,  the  above  idea  will  probably  prove 
of  interest  because  of  its  neatness,  practi- 
cability and  simplicity. — The  Editor. 


A DETECTOR  SUGGESTION 

I find  that  a small  alarm  clock  hair- 
spring soldered  on  the  end  of  the  adjust- 
ing screw  in  the  ordinary  silicon  detec- 
tor, so  that  the  edge  of  the  outer  con- 
volution rests  on  the  silicon,  makes  a de- 


tector that  is  easy  to  get  a point  on  and 
one  that  does  not  lose  its  sensitiveness 
quickly.  It  is  very  sensitive. 

Contributed  by 

/.  M.  Rolston. 


Digitized  by 


Google 


466 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  4 


A HIGH-FREQUENCY  BUZZER 

Below  is  a description  of  a high-fre- 
quency buzzer  which  I have  made  from 
an  old  bell,  and  which  I am  using  suc- 
cessfully on  a lighting  current  circuit. 

The  bell  is  first  removed  and  the  ham- 
mer arm  straightened  out  and  securely 
fastened  to  the  neck  at  A.  The  contact 
tongue  is  also  fastened  flat  to  the  arma- 
ture at  B.  Both  these  operations  may 
be  performed  with  small  magnet  wire, 
which  I have  found  more  satisfactory 
than  metal  clips  or  any  other  method. 
The  contact  C is  then  connected  to  the 
proper  binding  post  by  stranded  wire, 
and  a small  wooden  block  glued  under  it 
to  make  it  firmer.  Without  this  block  it 
will  not  keep  its  adjustment.  A lock 
nut  of  some  kind  is  also  necessary  on 
the  adjusting  screw.  The  connections 


are  shown  in  Figure  2.  An  oscillation 
transformer  is  absolutely  necessary,  as 
the  line  is  grounded,  and  if  the  buzzer 
contacts  are  connected  directly  to  the 
aerial  and  ground,  a short  circuit  will  be 
formed  through  the  contacts  and  the  key 
will  have  no  effect  on  the  buzzer. 

With  one  16  c.p.  lamp  in  series  the 
spark  is  irregular,  but  with  two  lamps, 


station  at  .1  kw.  Different  bells  may 
vary  in  the  amount  of  current  required, 
and  some  may  work  well  on  only  one 
lamp.  Such  bells  then  draw  one-half 
ampere  and  therefore  can  be  noted  as 
.05  kw.  Do  not  connect  the  buzzer  to 
the  line  without  a lamp  in  series,  or  you 


will  have  to  get  another  bell  and  start 
all  over. 

Contributed  by 

Brentford  Mackey. 


TRANSFORMER  FROM  SPARK 
COILS 

The  explanation  that  follows  and  the 
accompanying  sketch  relate  to  the  mak- 
ing of  a closed  core  transformer  from 
two  one-inch  spark  coils. 

First,  remove  the  vibrator  from  both 
coils.  Chisel  a channel  across  the  oppo- 
site sides  of  the  coils  so  as  to  have  the 
cores  exposed  at  both  ends.  The  width 
of  the  channel  should  be  the  same  as  the 


as  shown  in  the  diagram,  it  is  steady,  and 
averages  about  1/16  of  an  inch  in  length. 
When  using  two  16  c.p.  lamps  in  parallel 
one  ampere  passes  through,  so  I rate  my 


diameter  of  the  core  and  extend  across 
the  entire  end  of  the  coil.  It  should  be 
deep  enough  to  reach  the  core. 

Then  cut  strips  of  stove  pipe  about  1 Vi 
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inches  wide  and  long  enough  so  that 
when  the  two  coils  are  placed  side  by 
side,  the  sheets  will  reach  to  the  outside 
of  each  core.  Cut  enough  of  these  sheets 
to  form  a stack  of  the  thickness  of  the 
diameter  of  the  core.  Fasten  these  sheets 
together  with  three  bolts. 

A %- inch  hole  is  then  bored  in  the  cen- 
ter of  each  of  the  sheet  iron  bundles.  A 
rod  threaded  at  each  end  is  then  slipped 
through  the  center  holes  in  the  sheet  iron 
bundles  and  nuts  screwed  on  so  as  to 
press  them  against  the  ends  of  the  cores 
of  both  coils.  If  the  cores  of  the  coils 
do  not  happen  to  be  exactly  the  same 
length,  file  one  of  them  until  they  are 
equal. 

The  dimensions  are  left  to  the  builder 
since  any  sized  coils  may  be  used.  Most 
coils  that  are  arranged  in  this  manner 
can  be  connected  directly  to  a no-volt 
alternating  current  circuit,  but  some  may 
require  a resistance. 

Contributed  by 

Ralph  A.  Hitesheu. 


A GOOD  WATER  RHEOSTAT 

The  rheostat  shown  in  the  accom- 
panying illustration,  may  be  constructed 
very  easily  and  without  great  cost.  The 
box  is  eight  inches  square  without  the 
top  and  twelve  inches  long.  The  zinc 
plates  are  5^  inches  square  when  fin- 
ished, but  % inch  is  left  on  one  end  to 
be  bent  into  the  shape  of  a right  angle, 
so  that  it  may  be  fastened  onto  the 


wooden  slide.  The  slide  piece  is  8 inch- 
es long,  about  il/>  inches  wide  and  any 
convenient  thickness.  The  other  zinc 
plate  is  fastened  to  one  end  of  the  box 


by  screws  or  nails  and  a binding  post  is 
connected  on  top.  The  box  should  be 
painted  with  a thick  coat  of  pitch  or  tar 
to  make  it  waterproof.  The  accompany- 
ing table  will  give  the  reader  an  idea  as 
to  the  resistance  of  the  rheostat  accord- 
ing to  readings  taken  at  the  different 
stages,  beginning  with  one  inch  and  con- 
tinued up  to  nine  inches.  For  the  solu- 


Ampcrts 

/o/fj 

Resistance 

nisrance 
in  inches 

3.5 

7/0 

37.4 

3 

3.73 

29.4 

8 

4 7 

26.8 

7 

46 

23.9 

6 

5.25 

20.9 

5 

6.25 

77.6 

4 

7.75 

74.3 

3 

70.2. 

70.7 

2 

74.75 

7.33 

7 

tion,  the  box  is  filled  with  water  and  a 
small  amount  of  potassium  hydrate  is 
dissolved  in  the  solution. 

Contributed  by 

Frank  C . Justice. 


BATTERY  MOTORS  ON  LIGHT- 
ING CIRCUITS 

Many  amateurs  have  battery  motors 
which  they  would  like  to  use  on  no 
volts.  To  make  a small  battery  motor 
suitable  for  no  volts,  unwind  the  coils 


and  then  rewind  with  fine  wire,  No.  28 
to  36  gauge,  either  S.  C.  C.  or  S.  S.  C., 
using  the  series  winding  as  shown  in  the 
accompanying  diagram,  Fig.  1 . A motor 
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thus  wound  will  run  well  on  a no-volt 
direct  current  circuit,  in  series  with  one 
or  more  lights. 

This  same  motor  will  also  run  satisfac- 
torily on  60  cycle  alternating  current,  if 
the  field  and  armature  are  laminated. 
Even  if  these  pieces  are  solid,  but  small, 
the  motor  will  work  fairly  well. 


Some  of  the  motors  need  mechanical 
improvements  to  run  continuously  for 
any  length  of  time.  Good  brushes  can 
be  made  of  fine  copper  strip;  commuta- 
tors can  be  insulated  with  mica;  and  oil 


J/ya/Zj 

5 tYic/r  ( 

Jo/c/cred' 

/ 

l 

1 

| ft  she// 

2 m 

CAM. 

cups  can  be  made  from  22  calibre  cart- 
ridge shells,  soldered  on  the  ends  as 
shown  in  Fig.  2. 

The  writer  has  rewound  several  of 
these  small  motors  and  uses  them  on  a 
1 10  volt  60  cycle  alternating  current  cir- 
cuit. They  do  not  heat  at  all  when  used 


in  series  with  an  80-watt  light,  although 
they  are  wound  with  No.  36  wire. 
Contributed  by 

P.  H.  Greeley. 


Incense  cedar  is  proving  valuable  for 
piling  on  the  Pacific  Coast  where  marine 
borers  are  particularly  troublesome. 


PROTECTING  BOTTLE  LABELS 

The  protecting  of  labels  on  bottles  is 
quite  a problem,  especially  when  one 
does  not  want  to  spend  the  time  to  melt 
up  the  protecting  material,  such  as,  for 
example,  paraffine  wax.  This  is  ren- 
dered quite  simple  if  we  make  use  of 
some  solvent  for  the  wax,  as  the  solution 
may  then  be  kept  ready  for  use  in  a bot- 
tle. A very  satisfactory  solvent  for  par- 
affine is  common  ether.  If  a little  of 
the  wax  be  dissolved  in  a bottle  of  ether 
and  the  solution  brushed  over  the  label, 
a fine,  practically  transparent  coating  of 
paraffine  will  be  left  upon  the  evaporation 
of  the  ether.  Care  must  be  taken,  how- 
ever, not  to  perform  this  operation  near 
an  unprotected  flame,  for  the  fumes  of 
ether  are  quite  explosive  when  mixed 
with  the  oxygen  of  the  air. 

Contributed  by 

C.  W.  Schwarts. 


A NOVEL  AERIAL 

The  aerial  described  in  this  article  is 
the  invention  of  an  Atlantic  City  amateur 
and  presents  several  new  features  that 
render  it  unusually  interesting. 

This  aerial  consists  of  a cylindrical- 
shaped arrangement,  13  inches  in  diame- 
ter, wound  with  one  thousand  turns  of 
seven-strand  No.  22  copper  wire.  The 
frame-work  of  this  aerial  consists  of  four 
ropes,  each  20  feet  long,  as  shown  in  the 
illustration.  The  lead-in  is  taken  from 
the  bottom  of  the  winding. 

With  this  type  of  aerial  the  wireless 
station  at  Key  West  has  been  distinctly 
heard  on  the  board  walk  at  Atlantic  City ; 
in  this  case  the  aerial  was  supported  by 


means  of  an  oar.  In  sending  with  this 
aerial  the  amateur  who  invented  it  has 
reached  over  60  miles,  using  #KW. 

Amateurs  who  adopt  this  form  of  aerial 
will  find  it  superior  to  the  small  aerial 
generally  used. 

Contributed  by 

William  Mayer. 
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Practical  Hints 


This  department  la  devoted  to  contributions  that  deal  with  new  tools,  machinery, 
methods  of  simplifying  different  tasks  and  other  similar  subjects  of  interest  to  the  elec- 
trician and  mechanic  in  particular,  and  everyone  in  general.  Contributions  to  this  depart- 
ment should  not  exceed  200  words.  A rough  sketch  is  desirous  in  instances  where  the  idea 
will  be  tendered  more  comprehensible  by  its  use.  All  contributions  will  be  paid  for  at 
regular  space  rates  on  publication. 


AN  ACETYLENE  BLOW  TORCH 
AND  LIGHT 

An  efficient  and  readily  made  acetylene 
blow  torch  and  light  can  be  made  from 
the  following  materials : 


An  oil  can  that  is  airtight;  about  a 
foot  of  small  rubber  hose;  a small  valve 
such  as  used  on  miniature  steam  en- 
gines ; and  a can  of  calcium  carbide. 

Take  the  oil  can  and  either  bore  or 
punch  a small  hole  near  the  top.  Solder 
on  the  small  valve  and  attach  it  to  the 
rubber  hose  on  the  other  end  of  which 
is  placed  a wooden  mouth  piece. 

The  torch  is  then  ready  for  use.  It  is 
partly  filled  with  carbide  and  the  spout  is 
tightly  screwed  on.  Fill  the  mouth  full 
of  water,  open  the  valve  and  blow  the 
water  into  the  can  through  the  tube.  The 
valve  should  then  be  closed.  The  water 


considerable  heankhen  air  pressure  is 
applied  through  themtoer  tube.  A flame 
of  nearly  a foot  in  hd^Wcan  be  secured 
by  blowing  into  the  rul4§gktube  for  sol- 
dering and  other  work  rtjjWing  a hot 
flame.  If  the  torch  is  desiir^ior  light- 
ing, no  pressure  is  applied,  ^fekflame 
will  then  be  only  about  an  inch  lKdUght 
and  pure  white.  ™ 

Contributed  by 

Fred  Squier . 


FIBRE  ARMATURE  DISCS 

The  following  method  will  be  found 
convenient  for  making  discs  for  arma- 
ture ends  in  order  to  keep  the  windings 
from  grounding  on  sharp  corners  of  the 
core.  When  stamped  discs  cannot  be  se- 
cured, they  are  usually  made  of  1/16  inch 
fibre.  I believe  that  the  method  sug- 
gested below  is  simpler  and  consumes 


about  half  the  time  that  would  be  re- 


coming in  contact  with  the  carbide  will 
form  a gas  which  escapes  through  the 
hole  in  the  spout.  This  gas  can  be  ig- 
nited and  it  will  be  found  to  bum  with 


quired  following  the  usual  procedure. 

From  a sheet  of  fibre  1/16  inch  thick, 
saw  out  a round  piece  of  the  same  size 
as  the  armature  core  and  bore  or  cut 


Digitized  by  v^ooQle 


470 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  4. 


out  a hole  in  the  center  to  accommodate 
the  armature  shaft.  This  disc  is  then 
shellacked  and  pressed  firmly  against  the 
end  of  the  core  by  being  held  in  a vise. 
When  dry  the  slots  can  be  cut  in  the  fibre 
to  correspond  with  the  slots  in  the  core. 
In  the  case  of  larger  armatures,  the  discs 
can  be  placed  on  the  ends  of  the  core  and 
the  slots  cut  while  the  armature  is  held 
in  an  armature  rack. 

This  method  insures  absolute  accuracy 
since  the  slots  in  the  fibre  are  cut  so  as  to 
line  up  with  the  slots  in  the  core  as  shown 
in  the  accompanying  illustration. 

Contributed  by 

F.  W.  Schmidt . 

A DIRECT  COUPLING  DEVICE 

Desiring  to  eliminate  the  losses  in 
speed  and  power  ora  belt-driven  dynatno 
and  motor,  I devised  a simple  and  yet 
efficient  direct-coupling  device  which 


satisfactory  where  small  power  is  to  be 
transmitted  and  where  the  required  speed 
of  the  machine  to  be  driven  is  the  same 
as  that  of  the  driver,  such  as  small  mo- 
tor-generator sets,  blowers,  etc. 

Contributed  by 

R.  7 . Whipple. 

HOW  TO  WIND  LARGE  TUNING 
COILS  WITH  BARE  WIRE 

Most  amateurs  experience  difficulty  in 
securing  long  wave  length  signals.  The 
reason  is  that  the  proper  loading  coils 
are  not  used  because  they  are  too  diffi-. 
cult  to  make.  A simple  method  of  wind- 
ing these  coils  is  as  follows : 

First  secure  a base  board  longer  than 
the  coil  to  be  wound.  Then  fasten  two 
uprights  to  the  base.  Use  nails  or  screws 
to  act  as  centers  for  swinging  the  work 
as  shown  in  the  sketch. 

Next,  get  a strip  of  cloth,  canvas  or 


was  made  as  follows: 

I drilled  three  3/16-inch  equidistant 
holes  on  the  face  of  both  the  pulleys,  as 
per  Figure  2.  In  these  holes  were  in- 
serted stove  bolts,  tightened  with  nuts 
on  the  face.  The  nuts  may  be  eliminated 
by  using  a smaller  drill  and  taping  the 
holes  with  a 3/ 16-inch  stove  bolt  tap. 
The  pulleys  of  both  machines  to  be 
coupled  and  placed  are  treated  in  this 
manner,  flush  with  the  end  of  their  re- 
spective shafts.  The  pulleys  of  both  the 
machines  are  then  brought  face  to  face, 
leaving  about  % inch  between  the  bolts 
of  one  and  the  face  of  the  other.  A 
piece  of  soft  leather  of  a suitable  length 
and  width  was  then  placed  alternatively 
over  and  under  the  bolts  of  the  pulleys, 
as  per  Fig.  3;  the  ends  being  fastened 
tightly  together  with  small  wire  hooks. 

This  simple  device  has  proven  very 


burlap,  about  2 inches  wide  and  4 feet 
long.  Fasten  this  strip  to  the  tuner 
tube  in  such  a way  that  when  you  start 
to  wind  by  turning  the  tube,  the  direction 
of  motion  will  be  toward  the  weight 
which  is  to  be  fastened  to  the  other  end 
of  the  cloth  strip. 

The  stick  for  holding  the  core  should 
be  a little  longer  than  the  tube  so  the 
tube’s  ends  will  swing  freely  between  the 
two  uprights.  The  ends  of  the  coil  are 
cut  flush  when  the  winding  is  completed. 
The  space  between  the  coil  and  inside  of 
the  tube  should  be  filled  with  newspaper 
or  other  paper  so  as  to  make  the  tube 
solid. 

After  all  has  been  assembled  as  shown 
in  the  sketch,  the  winding  can  be  begun. 
Start  at  the  left  hand  side  by  drilling  a 
small  hole  through  the  tube  and  insert 
the  end  of  the  wire  leaving  about  a foot 
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of  lead.  Also  pass  the  thread  through 
the  hole  and  make  fast  with  sealing  wax 
on  the  inside.  Wind  the  thread  so  that 
each  turn  of  bare  wire  will  be  insulated 
from  its  neighbor.  When  nearing  the 


end  it  may  be  necessary  to  move  the 
cloth  strip  or  brake  back  upon  the  wire ; 
if  so,  place  it  as  near  the  beginning  as 
possible.  Finish  the  winding  similar  to 
starting. 

If  taps  are  to  be  taken  from  the  wind- 
ings it  will  be  found  that  only  a tempo- 
rary core  is  required,  and  in  placing  the 
paper  filling,  be  sure  and  leave  a space 
through  which  the  taps  may  be  brought 
as  shown  in  the  smaller  sketch. 

When  the  coil  is  finished  remove  the 
core  and  filling.  Determine  the  correct 
switch  points  to  which  the  taps  are  to  be 
connected  and  mark.  The  wooden  core 
can  then  be  cut  to  proper  length  and  in- 
serted in  the  center  of  the  cardboard 
tube,  after  which  the  coil  is  ready  to 
mount.  Apply  three  or  four  good  coats 
of  orange  shellac  to  the  winding  and 
mount  in  usual  way. 

Contributed  by 

Lee  Manley. 


ALUMINUM  CASTINGS  FOR 
LATHE  WORK 

No  metal  can  be  more  readily  ma- 
chined in  a small  or  light  lathe  than  alu- 
minum. It  is  often  difficult  to  secure  the 
aluminum  in  just  the  form  desired,  but 
it  can  be  easily  cast  in  approximately  the 
shape  needed  if  one  has  access  to  a steam 
or  hot  water  heating  system.  The  metal 
can  be  procured  as  “pig”  aluminum  and 
is  readily  melted  in  a graphite  crucible 
placed  well  down  among  the  coals  in  a 


hot  fire.  Aluminum  disks  may  be  cast 
by  pouring  the  melted  metal  into  the 
round  tops  taken  from  tin  boxes  of  suit- 
able size,  while  longer  cylinders  may  be 
cast  in  the  box  itself  used  as  the  mold. 
The  contraction  of  the  aluminum  on  cool- 
ing usually  loosens  it  from  the  mold. 
Other  forms  may  be  cast  in  sand  molds. 
When  the  metal  is  to  be  turned  smooth, 
the  final  turning  is  done  at  high  speed 
with  a hand  tool.  A convenient  tool  for 
this  purpose  is  made  by  grinding  the  end 
of  a flat  file  to  a smooth  straight  edge. 

Contributed  by 

F.  R.  Goston. 


PREVENTING  WOOD  FROM 
SPLITTING 

Many  amateur  craftsmen  who  under- 
take to  do  fine  work,  find  that  when 
they  drive  a nail  or  work  a screw  into 
some  piece  of  thin  wood  it  splits. 

Before  driving  a nail  or  placing  a 
screw  in  a piece  of  wood  that  is  liable 
to  split,  run  it  through  a cake  of  soap. 
There  will  then  be  little  danger  of  split- 
ting the  wood.  I have  tried  this  pro- 
cedure myself  and  find  it  very  effective. 

Contributed  by  . 

Carl  Bishop. 


CUTTING  LARGE  HOLES  IN 
GLASS 

A round  or  square  hole  of  large  size 
may  be  cut  in  a pane  of  glass  in  the  fol- 
lowing manner:  Starting  with  a glass 


cutter  that  will  produce  a clean  scratch 
without  much  pressure,  make  a cut 
around  a pattern  of  the  right  shape  pre- 
pared from  wood  or  cardboard.  Make 
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a large  number  of  scratches  across  each 
other  in  the  area  to  be  removed  as 
shown  in  the  figure,  and  then  divide  one 
or  two  of  these  small  areas  into  very 
small  sections,  being  sure  not  to  extend 
the  scratches  across  the  limits  of  the 
large  hole.  By  supporting  these  small- 
est areas  against  a firm  piece  of  lead, 
the  glass  can  be  crushed  into  powder  by 
means  of  a small  hammer.  With  care, 
a small  hole  is  soon  started  and  the  small 
sections  will  break  out  with  ease.  The 
hole  will  now  be  large  enough  so  that 
the  remaining  sections  can  be  broken 
loose.  The  edges  can  be  smoothed  by 
the  aid  of  a file  or  whetstone. 

Contributed  by 

F.  R.  Goston. 


S ELF-CLE ANIN G CONTACT 
POINTS 

The  expense  of  platinum  often  makes 
its  use  prohibitive  for  contact  points  of 


5ilver  points 
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electrical  apparatus.  Silver  is  usually 
employed  in  place  of  platinum  but  trou- 
ble is  experienced  because  of  its  rapid 
corrosion. 

The  accompanying  sketch  illustrates 
the  principle  of  arranging  silver  contact 
points  where  a spark  occurs.  It  will  be 
noted  that  the  contact  faces  are  beveled 
so  that  they  are  not  only  self-cleaning, 
but  present  a larger  surface  than  if  they 
were  made  parallel. 

Contributed  by 

5.  G.  Ryder. 


THE  RADIO  CLUB  OF  HART- 
FORD 

A score  of  amateur  radio  operators 
gathered  together  at  the  rooms  of  the 
Hartford  Automobile  Club  and  formed 
“The  Radio  Club  of  Hartford/1  One  of 
the  main  objects  of  the  organization  is  to 
improve  interference  conditions  which 


are  rather  bad  in  this  vicinity.  Plans 
are  now  being  made  to  aid  its  members 
in  the  radio  science  and  a very  interest- 
ing  program  is  assured  for  the  meetings 
which  are  to  be  held  once  a fortnight. 
Mr.  David  L.  Moore  was  elected  presi- 
dent of  the  club  and  Mr.  Clarence  D. 
Tuska  was  chosen  secretary-treasurer. 
Any  correspondence  may  be  directed  to 
the  secretary  in  care  of  the  Automobile 
Club  of  Hartford,  Tnimble  street,  Hart- 
ford. 


FALLS  CITY  WIRELESS  CLUB 

At  a meeting  held  January  5th,  an  or- 
ganization was  effected  of  the  Fails  City 
Amateur  Wireless  and  Electrical  Club. 
Wallace  W.  Smith,  190  Pennsylvania 
avenue,  was  elected  secretary. 

The  purpose  of  the  club  is  to  bring  to- 
gether all  amateur  wireless  experiment- 
ers and  those  interested  in  electrical  ex- 
periments, both  in  Louisville  and  within 
a radius  of  150  miles  of  Louisville. 

As  the  average  experimenter  is  ham- 
pered by  the  lack  of  suitable  instruments 
to  carry  out  his  experiments,  it  is  pro- 
posed to  fit  out  an  up-to-date  electrical 
laboratory  including  a modern  wireless 
station  for  long  distance  work.  As 
Louisville  is  located  so  far  inland  from 
any  high  power  stations,  it  is  almost  im- 
possible for  the  average  amateur  to  erect 
a station  for  the  reception  of  long  dis- 
tance signals  except  at  great  expense.  It 
is  to  overcome  this  that  a central  station 
is  proposed  for  the  use  of  the  club  mem- 
bers. In  addition,  if  they  so  desire,  each 
member  may  install  a low  power  set  at 
his  home  and  thus  communicate  with 
other  members  and  the  central  station. 
The  secretary  will  be  glad  to  hear  from 
anyone  interested. 


THE  GLENOLDEN  WIRELESS 
ASSOCIATION 

The  Glenolden  Wireless  Association 
was  organized  on  January  2,  1914.  The 
following  officers  were  elected : Everett 
MacConnell,  president;  Raymond  Zick- 
el,  vice-president;  Thomas  Bonsall,  sec- 
retary, and  Albert  Rose,  treasurer. 

All  communications  should  be  ad- 
dressed to  the  Secretary,  T.  F.  Bonsall, 
Glenolden.  Pa.,  and  will  receive  prompt 
replies. 


Digitized  by  CjOOQle 


April,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


473 


High  Frequency  Current  Apparatus 

A Series  of  Articles  Covering  the  Theory,  Making  and  Oper- 
ation of  High  Frequency,  X-Ray  and  Ozone  Apparatus.* 


By  Prank  Brewster 
CHAPTER  3— UNIPULSATORS 


X-RAY  tubes  have  never  realized  the 
perfection  in  operation  that  they 
should  when  excited  from  induction 
coils,  owing  to  the  reactive  effects  of  the 
inverse  current  present,  which  could  not 
be  totally  eliminated  even  when  high 
tension  rectifier  or  valve  tubes  are  in- 
serted between  the  secondary  terminals 
and  the  tube.  To  overcome  this  unsat- 


has  been  a simple  arrangement  for  pro- 
ducing a high  potential,  unidirectional 
X-ray  current,  in  use  here  and  abroad 
for  some  time,  the  action  of  which  may 
be  more  clearly  interpreted  by  glancing 
at  the  diagram  Fig.  14. 

In  the  place  of  the  usual  induction 
coil  for  producing  the  necessary  poten- 
tial, a specially  designed  step-up  trans- 


FIG.  14  —ARRANGEMENT  OF  APPARATUS  FOR  THE  PRODUCTION  OF  UNIPULSATING  CURRENTS 


isfactory  condition  of  affairs,  there  have 
been  produced  numerous  devices  and  ar- 
rangements intended  to  supply  an  ideal 
X-ray  current  which  shall  be  at  once 
high  tension,  steady,  reliable,  of  good  vol- 
ume, and  lastly,  unidirectional  in  nature. 
The  ideal  current,  in  other  words,  should 
be  a unipulsating  or  direct  one,  and  so 
a machine  capable  of  delivering  such  a 
current  is  termed  a unipulsator.  There 


• Thw  aerie*  beftr  in  the  Frbruir*  >v*r 


former  of  the  closed  core  type  is  used. 
This  transformer  steps  up  the  primary 
or  supply  voltage,  of  no  or  220  volts,  to 
a value  of  100,000  volts  or  more  in  the 
secondary  winding.  The  rectifier  valve 
cell  of  the  familiar  ircn-aluminum  type 
is  connected  into  the  primary  circuit  for 
the  purpose  of  suppressing  one-half  of 
every  cycle  of  alternating  current,  there- 
by allowing  only  the  half-waves  or  im- 
pulses in  one  direction  to  reach  the  trans- 
former primary  coil : thus  causing  the 
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secondary  winding  to  deliver  a current 
composed  of  similar  but  high  potential 
unidirectional  impulses  or  a unipulsating 
current. 

An  adjustable  inductance  in  the  form 
of  a choke  coil,  is  generally  inserted  in 
the  primary  circuit  .to  regulate  the 
amount  of  current  passing  therein,  and 
simultaneously  the  strength  of  the  sec- 
ondary current.  The  primary  winding 
of  the  transformer  is  also  made  adjust- 
able by  bringing  out  taps  or  leads  from 


tive  terminal  of  the  machine,  providing 
the  current  is  flowing  in  one  direction 
only;  but  if  counter  direction  or  inverse 
current  happens  to  be  present,  both  elec- 
trodes become  more  or  less  fluorescent, 
the  magnitude  of  the  inverse  current 
present  being  indicated  by  the  length  of 
the  fluorescent  band.  The  high  potential 
valve  tube  generally  suppresses  most  of 
the  inverse  current,  but  if  not,  the 
vacuum  of  the  valve  tube  or  the  X-ray 
tube  is  possibly  too  great  and  should  be 


FIG.  15. — WIRING  DIAGRAM  OF  THE  NECESSARY  APPARATUS  FOR  PRODUCING  NON-INTERRUPTED, 

UNIDIRECTIONAL  CURRENTS 


each  layer  to  a multi-point  switch. 

In  the  secondary  circuit  is  placed  the 
safety  spark  gap  across  the  secondary 
terminals  to  prevent  puncturing  the  X- 
ray  bulb  or  unduly  straining  the  secon- 
dary winding.  The  oscillioscope  is  an  in- 
strument comprising  two  aluminum 
wires  mounted  in  an  exhausted  glass 
chamber  about  ij4  by  8 inches,  with  a 
small  gap  left  between  the  ends  of  the 
wire.  Its  function  is  to  indicate  the  pres- 
ence and  quantity  of  inverse  current  ex- 
isting in  the  X-ray  tube  circuit. 

Its  mode  of  action  is  as  follows:  A 
purple  fluorescence  envelops  the  elec- 
trode connecting  to  the  cathode  or  nega- 


lowered  until  a clear  oscillioscope  is 
shown. 

The  milliampere  meter  should  be  of  a 
good  make  and  provided  with  a set  of 
shunts  so  as  to  be  able  to  read  from  zero 
to  50  milliamperes. 

Some  construction  details  for  a set  of 
this  type,  which  is  capable  of  covering 
quite  an  extensive  field,  are  given  in  the 
next  chapter,  which  also  includes  data 
for  the  special  step-up  transformer  util- 
ized in  place  of  the  induction  coil,  the 
capacity  of  which  is  5 kilowatts.  This 
set  is  to  be  operated  from  a no  or  220 
volt,  60  cycle  alternating  current  circuit, 
but  may  be  run  on  direct  current  of  sim- 
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ilar  potential  by  using  a motor-generator 
set  or  rotary  converter  of  sufficient  ca- 
pacity. The  amount  of  alternating  cur- 
rent energy  required  is  to  7 horse- 
power ; one  horse-power  being  equivalent 
to  .746  kilowatt. 

The  foregoing  method  of  attaining  the 
results  desired  is  not  entirely  perfect  or 
satisfactory  for  heavy  professional  duty 
which  demands  the  very  best  results,  for 
the  reason  that  all  of  the  inverse  current 
in  the  secondary  circuit  cannot  be  elim- 
inated. 

On  a superficial  inspection  of  the  ar- 
rangement described  it  might  seem  as  if 
the  secondary  current  would  closely  ap- 
proach the  ideal  or  unidirectional  cur- 
rent, but  the  electro-magnetic  reaction 
occurring  in  the  transformer  windings 
sets  up  inverse  half-waves  at  every  pul- 
sation of  the  primary  current,  which  is 
at  the  rate  of  60  times  a second  on  a 60- 
cycle  alternating  current. 

To  offset  the  poor  efficiency  and  other 
disadvantages  of  this  scheme,  an  elabo- 
rate form  of  machine  has  been  evolved, 
which  can  deliver  a true  unidirectional 
X-ray  current,  devoid  of  any  inverse 
functions. 

There  are  numerous  equipments  built 
to-day  which  are  claimed  to  produce  such 
a current,  but  probably  the  best  known 
at  the  present  time,  is  that  named  the 
“Interrupterless,,  set,  manufactured  by 
a New  York  firm.  The  machine  is 
so  built  that  it  is  readily  adapted  to  op- 
erate on  no  or  220  volts,  either  alternat- 
ing or  direct  current.  Such  a machine 
produces  excellent  results  for  all  classes 
of  work ; the  light  in  the  X-ray  bulb  be- 
ing extremely  clear  and  steady. 

The  simplest  form  of  this  apparatus  is 
that  involving  the  use  of  an  inverted  ro- 
tary converter  running  as  a direct  cur- 
rent motor  on  a D.  C.  supply  circuit  and 
delivering  alternating  current  to  excite 
the  transformer.  The  scheme  of  con- 
nections for  this  set  operating  from  di- 
rect current  mains,  is  seen  in  Fig.  15. 

The  inverted  rotary  converter — which 
is  simply  a four-pole  D.  S.  shunt  motor, 
with  two  leads  or  connections  taken  off 
at  points  180  degrees  apart  on  the  arm- 
ature to  two  collector  rings  Ri  and  R2 — 
is  started  up  by  means  of  a regular  start- 
ing box.  When  full  speed  is  reached,  the 
transformer  switch  T S,  is  closed  and 
the  adjustable  choke  coil  C C regulated 


to  give  the  desired  secondary  current. 
The  primary  coil  switch  P S is  also  ad- 
justed, thus  controlling  the  number  of 
primary  layers  cut  into  circuit  and  di- 
rectly influencing  the  value  of  the  sec- 
ondary voltage. 

The  potential  of  the  alternating  cur- 
rent supplied  by  the  rotary  converter 
armature,  can  be  100  to  150  volts,  at  a 
standard  frequency  of  60  cycles  per  sec- 
ond. The  special  transformer  is  of  5 
kilowatts  capacity  and  sometimes  more. 

The  production  of  a true  unidirection- 
al, high  voltage,  X-ray  current  is  as- 
sured in  this  machine  by  the  action  of  a 
special  commutator,  in  the  form  of  a rec- 
tifying spindle  S P,  fastened  to  the  ro- 
tary shaft  by  an  insulated  coupling ; the 
spindle  thus  rotating  in  synchronism 


-^Second.-* 
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FIG.  l6. — CHART  SHOWING  THE  NATURE  OF 
CURRENTS 


with  it.  This  spindle,  of  hard  wood 
about  3 feet  long  and  3 inches  in  diam- 
eter, carries  4%  inch  brass  rods  or  recti- 
fying arms,  Ai  A2  A3  and  A4,  which 
are  covered  with  hard  rubber  inch 
thick  and  pass  through  the  spindle  at  an 
angle  of  90  degrees  with  each  other,  as 
well  as  projecting  10  to  11  inches  on 
either  side  of  it.  The  inch  arms  of 
brass  are  bare  for  inch  at  the  extreme 
ends  and  are  placed  about  9 inches  apart 
along  the  spindle.  They  are  securely 
keyed  in  position  so  as  to  withstand  the 
strain  put  upon  them  while  rotating  at 
full  speed,  which  is  1,800  revolutions  per 
minute.  This  speed  is  necessary  to  gen- 
erate 60  cycles  per  second  by  the  four 
pole  machine,  which  is  equivalent  to  two 
cycles  or  four  alternations  for  every  rev- 
olution of  the  armature. 

At  the  top  and  bottom  of  the  spindle, 
eight  metal  segments  are  set,  their  di- 
mensions being  about  9 inches  long  and 
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l/2  inch  wide,  leaving  a small  clearance 
of  1/3 2 inch  between  their  faces  and  the 
ends  of  the  rotating  arms. 

Now  if  a positive  half-wave  or  im- 
pulse passes  into  the  primary  coil  of  the 
transformer  and  out  of  the  secondary 
coil,  it  will  travel  over  the  shortest  path, 
i.  e.f  from  segment  Si  to  gap  gi,  along 
the  spindle  arm  Ai  to  gap  g2,  segment 
S2  to  positive  terminal  Ti  and  thence  to 
the  anode  or  positive  terminal  of  the  X- 
ray  tube.  When  the  next  quarter  revo- 
lution of  the  rotary  converter  armature* 
and  spindle  S P has  taken  place  or  the 


terminal.  It  is  evident  from  a perusal  of 
the  foregoing  explanation  and  the  dia- 
gram that  for  the  design  of  the  rectify- 
ing device  here  utilized,  the  A.  C.  must 
change  its  direction  four  times  for  every 
revolution  of  the  spindle  or  two  cycles; 
one  cycle  consisting  of  two  changes  of 
current  direction  as  exhibited  in  Fig.  16. 

Referring  to  the  chart,  at  A is  plotted 
the  time  of  duration  and  behavior  of  one 
cycle  of  alternating  current  whose  fre- 
quency is  60  cycles  a second  or  the  equiv- 
alent of  7,200  alternations  per  minute. 

The  function  of  the  correct  unipulsat- 


arm  Ai  has  also  moved  through  90  de- 
grees of  the  arc,  a negative  impulse  or 
the  other  half-wave  of  the  alternating 
current  cycle  will  flow  into  the  trans- 
former and  out  of  the  secondary  wind- 
ing, which,  were  it  not  for  the  new  path 
provided  for  it  by  the  rectifying  spindle 
and  its  arms,  would  follow  the  same 
course  as  the  positive  impulse.  But  in- 
stead, it  now  finds  a path  provided  for  it 
over  the  segment  S3,  gap  g3,  arm  A 2, 
gap  g4  and  segment  S4  to  the  negative 
terminal  of  the  machine  Ta.  and  cathode 
of  X-ray  bulb. 

Thus  the  constantly  revolving  spindle 
and  arms  succeed  in  always  directing  the 
positive  impulses  or  half-waves  to  the 
positive  terminal  of  the  machine,  and  all 
the  negative  half-waves  to  the  negative 


ing  type  of  apparatus  delivering  a uni- 
pulsating  current  is  to  swing  the  negative 
half-wave  B over  on  top  of  the  zero  po- 
tential line,  as  shown  at  B2;  thereby 
causing  the  flow  of  the  secondary  cur- 
rent to  be  always  in  the  same  direction. 
The  portions  of  the  pulsations  divided 
off  by  the  dotted  lines  and  indicated  by 
arrows  Cl  C2  C3  C4,  are  the  small  sec- 
tions of  each  rectified  alternation  lost  in 
commutation  due  to  the  gaps  existing 
between  the  top  and  bottom  segments  of 
the  rectifying  device,  which  are  necessary 
to  prevent  the  high  voltage  current  flow- 
ing in  these  parts  from  jumping  across 
to  other  parts  and  form  short-circuits. 

Where  the  machine  of  this  type  is  en- 
ergized from  alternating  current  supply 
(Continued  on  page  489) 
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Simple  Home-Craft  Furniture 

The  Third  of  a Series  of  Articles  Describing  the  Making 

of  Various  Pieces 


By  G.  Lane 


Illustrations  from  drawings  made  by  the  author. 


THIS  mission  library  table  will  be 
found  suitable  for  one’s  own  room 
as  well  as  for  the  library  or  living  room. 
While  the  design  is  simple  and  offers  no 
difficult  problems  in  the  making,  it  will 
please  the  eye.  The  design  is  one  that 
can  be  easily  changed  to  suit  the  special 
needs  of  the  maker;  for  instance,  31 
inches  is  considered  too  high  by  some 
people,  and  this  dimension,  of  course, 
can  be  readily  made  lower.  Or  perhaps 
the  size  of  the  top  may  need  to  be 
changed  to  fit  a certain  space  in  the  room ; 
in  this  case,  remember  to  increase  or 
decrease  the  length  of  the  other  pieces 
proportionately.  If  casters  arc  to  be 
used,  the  posts  should  be  made  il/2 
inches  shorter. 

The  stock  bill  given  below  states  the 
sizes  to  order  from  your  lumber  dealer. 
It  will  be  found  considerably  cheaper  to 
order  the  pieces  this  way  than  to  order 
them  in  the  exact  length. 

OAK. 

Top,  1 pc.  i#*x  28^x4 2”,  made  by  gluing 
strips  6”  wide  underneath  the  edges  of  a piece 
x 28*  x 42* ; grain  parallel.  ( See  draw- 
ing.) 

Posts,  i pc.  3"  x 3"  x in',  soft  wood  core 
veneered  with  3/16"  or  oak.  (See  section 
drawing.) 

Shelf,  1 pc.  W x 12*  x 36*. 

Top  rails  and  drawer  front,  1 pc.  ^"x^ 
x 12'. 

Lower  end  rails.  1 pc.  ^*x3'rx3'. 

Slats,  1 pc.  H*  x 3*  x 6'. 

WHITE  WOOD  OR  WHITE  PINE. 

Sides  of  drawer  and  drawer  slides.  1 pc.  xAm 
x $A”  X &. 

Bottom  and  back  of  drawer,  f pc.  #*x6" 
x6'. 

Braces  underneath  h»p  i p»*  x x fi' 


Be  sure  the  dealer  understands  that 
the  grain  in  the  strips  glued  underneath 
the  ends  of  the  top  is  to  run  parallel  to 
the  top.  A top  glued  up  in  this  way  an- 
swers the  purpose  iust  as  well  as  a xM 


inch  solid  top  and  costs  considerably 
less.  The  posts  should  be  glued  up  with 
a pine  core  and  each  side  veneered  with 
thick  oak  veneer.  Posts  glued  in  this 
manner  look  just  as  well  as  solid  oak 
posts  and  make  a much  lighter  table. 

After  securing  the  lumber  from  the 
mill,  the  first  thing  to  do  is  to  put  in 
place  the  two  soft  wood  braces  under- 
neath the  top,  screwing  each  piece  down 
with  six  or  seven  i}A  inch  flat  head 
screws.  It  will  be  seen  by  the  drawing 
that  these  pieces  fit  underneath  the  top, 
between  the  strips  glued  on  the  edges 
and  directly  above  where  the  sides  of  the 
drawer  come;  helping  in  no  little  degree 
to  keep  the  top  from  warping. 

In  constructing  a table  of  this  type, 
the  ends  are  put  together  first.  Cut  off 
and  square  the  four  posts  to  the  right 
length,  and  plane  carefully  with  a 
smoothing  plane.  Either  mortise  and 
tenon  joints  may  be  used  in  making  the 
table,  or  }i  inch  blind  doweled  joints. 
If  mortise  and  tenon  joints  are  to  be 
used,  add  3 inches  to  the  total  length 
of  the  rails  for  the  tenons.  Make  ten- 
ons on  upper  rails  lA  inch  x 3 inches; 
on  lower  rails,  ]A  inch  x 2 inches.  In 
case  doweled  joints  are  used,  employ  two 
inch  dowels  for  each  joint.  Cut 
square  the  upper  and  lower  rails  for  the 
ends,  smooth  up,  and  make  joints  very 
carefully.  Clamp  ends  together  to  see 
if  joints  come  together  tight.  Take  apart 
again,  and  clamp  upoer  and  lower  pieces 
for  both  ends  together,  and  lay  out  mor- 
tises to  receive  slats.  Cut  these  H inch 
deep.  Now  put  each  end  together  and 
if  all  joints  fit  tight,  take  apart  and  apply 
hot  glue  or  the  best  grade  cold  glue. 
Have  the  furniture  clamps  adjusted  to 
the  proper  length  and  use  softwood 
blocks  between  clamps  and  wood.  Use 
two  clamps  on  each  end.  Allow  the 
work  to  dry  for  24  hours,  and  then  care- 
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fully  scrape  off  the  glue.  Cut  out  and 
smooth  up  the  side  rails  and  make  joints. 
If  doweled  joints  are  to  be  used  lay  out 
so  the  dowels  from  the  side  rails  do  not 
hit  those  from  the  end  rails.  Clamp  to- 
gether, making  sure  that  the  table  is 
square  before  the  glue  sets. 

Put  in  place  the  lower  shelf  after  its 
edges  and  top  have  been  carefully 
smoothed  up.  Two  2 inch  round  head 
blued  screws  may  be  put  in  from  each 
end,  or  inch  screws  may  be  put  in 
on  the  slant  from  the  under  side. 

Next  lay  out  the  drawer  opening  and 
bore  a y2  inch  hole  in  one  of  the  lower 
corners.  Saw  down  to  the  hole  with  a 
fine-toothed  saw  and  then  cut  length- 


and  screwing  a three-cornered  strip  in 
the  comers  made  with  the  side  rails. 

The  next  step  is  to  make  the  drawer. 
The  front  is  made  of  oak,  1/16  inch 
shorter  than  the  opening.  Bore  the  holes 
for  drawer  pulls  or  knobs.  Cut  the  two 
sides  from  the  l/2  inch  stock  and  cut  a 
groove  J4  inch  deep  and  J4  inch  wide.* 
Measure  % inch  from  the  bottom  edge 
and  cut  a similar  groove  on  the  lower 
edge  of  the  front.  These  grooves  may 
be  made  with  a circular  saw  or  a groov- 
ing plane.  Cut  notches  in  the  back  of 
the  drawer  front  to  receive  the  sides,  as 
shown  in  drawing,  and  also  cut  a % inch 
groove  }i  inch  from  the  end  of  the  side 
to  receive  the  back  of  the  drawer.  Nail 


wise  with  a compass  saw.  Smooth  up 
afterwards  with  the  chisel.  Screw  the 
drawer  slides  together.  Each  drawer 
slide,  as  shown  in  drawing,  is  made  by 
cutting  a Y%  inch  piece  of  soft  wood,  $l/2 
inches  wide,  just  long  enough  to  fit  in 
between  the  side  rails,  and  screwing  on 
the  bottom  edge  of  this  a l/2  inch  piece 
of  the  s*me  length,  making  an  L-shaped 
piece.  One  of  these  is  placed  on  each 
side  of  the  drawer  opening,  the  l/2  inch 
piece  coming  behind  the  strip  left  under 
the  drawer  opening,  so  that  the  draw- 
er can  rest  on  them.  These  must 
be  squared  accurately  between  the  side 
rails,  or  the  drawer  will  not  fit  between 
them.  Fasten  these  slides  in  by  gluing 


the  drawer  together,  using  i]/2  inch  fin- 
ishing nails,  keeping  the  drawer  square. 
Cut  the  pieces  for  the  bottom  of  the 
drawer  and  slip  them  in  from  the  back. 
Nail  in  only  the  last  piece.  This  per- 
mits of  closing  up  any  cracks  in  the  bot- 
tom of  the  drawer,  caused  by  shrinkage. 
Fit  the  drawer  so  that  it  slides  easily. 

There  are  many  ways  to  fasten  on 
the  top  of  the  table.  One  way  is  to  make 
a slanting  cut  with  a Y\  inch  gouge,  hav- 
ing the  end  of  the  cut  about  Ya  inch 
from  the  top  of  the  rail  and  deep  enough 
to  allow  a gimlet  hole  to  be  bored 
through  into  the  top.  Locate  on  the  un- 
der side  of  the  top  the  position  of  the 
posts  and  put  three  screws  in  each  end. 


Digitized  by 


Google 


April,  1914 


MODERN  ELECTRICS  AND  MECHANICS 


479 


four  in  the  back  rail,  and  two  in  each 
side  of  the  drawer  opening.  Screw 
down  in  the  same  way  the  drawer  slides 
to  the  braces  underneath  the  top. 
Smooth  up  with  a plane  and  sandpaper 
the  edges  of  the  top.  Use  a plane  on  the 
top  if  the  grain  is  straight;  otherwise 
use  a scraper. 

Look  over  the  table  and  remove  all 
the  scratches  and  rough  places  that  can 


be  detected  by  either  the  eyes  or  fingers. 
Stain  and  finish  the  table  to  match  the 
rest  of  the  furniture  in  the  room.  Put  a 
finish  of  some  kind  on  the  underside  of 
the  top  to  keep  out  the  moisture. 

The  drawer  pulls  or  knobs  should  har- 
monize with  the  finish  used.  Domes  of 
polished  steel  or  hardened  felt  are  sug- 
gested for  the  posts  in  place  of  casters. 


Institute  of  Radio  Engineers 


AT  the  regular  monthly  meeting  of 
the  Institute  of  Radio  Engineers 
held  in  Fayerweather  Hall,  Columbia 
University,  on  February  5,  1914,  a paper 
by  C.  Tissot  entitled  “The  Influence  of 
Alternating  Currents  upon  Certain  Fused 
Metallic  Salts,  with  an  Application  to  a 
Radio  Detector,”  was  read.  The  topic 
considered  in  the  paper  was  the  effect 
on  the  conductivity  of  salts  in  a nearly 
solid  state  (salts  which  had  been  fused 
and  then  cooled  nearly  to  solidification) 
of  radio-frequency  oscillations,  provided 
a constant  potential  was  applied  to  these 
salts.  It  was  found  that  under  certain 
conditions  this  conductivity  which  was 
quite  high  as  long  as  the  constant  direct 
current  potential  was  applied,  was  sud- 
denly dropped  to  a very  low  value  the 
moment  radio  frequency  oscillations 
were  caused  to  pass  through  the  salts, 
and  was  restored  to  its  former  high  value 
when  these  ceased. 

The  substances  investigated  were  lead, 
thallium  and  silver  chlorides,  silver 
iodide  and  acetate  and  cadmium  bromide. 
These  were  each  placed  in  a porcelain 
dish  between  two  sheets  of  platinum. 
The  platinum  sheets  were  about  four  or 
five  millimeters  long,  bent  to  a right 
angle,  and  were  separated  by  a space  of 
about  one  millimeter.  Around  the  whole 
was  piled  some  refractory  material  such 
as  asbestos.  The  dish  was  then  heated 
until  the  salt  fused  and  then  it  was  al- 
lowed to  nearly  solidify. 

The  little  cell,  or  salt  lozenge,  was  then 
placed  in  a circuit  with  a galvanometer 
and  a variable  resistance  operating  as  a 
potentiometer.  A few  volts  of  D.  C.  po- 
tential were  applied  to  it.  At  ordinary 
temperatures  such  a salt  lozenge  was 
found  to  possess  a resistance  of  about 


a megohm.  This  remains  constant  so 
long  as  the  applied  voltage  is  below  a 
certain  critical  value  (ordinarily  about 
one  volt),  but  above  this  it  diminishes, 
at  first  slowly  and  then  more  rapidly  un- 
til it  finally  reaches  a constant  value  of 
several  thousand  ohms.  The  final  con- 
dition is  hastened  by  applying  a gradually 
increasing  potential,  and  is  established 
more  quickly  with  thin  layers  of  salt 
than  with  thick  ones. 

Now,  the  moment  rapid  electrical  oscil- 
lations are  applied  to  a salt  in  this  condi- 
tion, the  resistance  jumps  to  a very  high 
value.  The  conductivity  is,  however,  in- 
stantly restored  when  the  oscillations 
cease.  To  obtain  this  instant  restoration 
it  is  necessary  to  adjust  the  constant  ap- 
plied potential  difference  to  its  critical 
value,  otherwise  the  action  is  not  so 
sensitive. 

The  device  described  in  the  paper  is, 
of  course,  applicable  to  use  as  a radio 
detector  in  an  obvious  manner.  Besides, 
the  experiments  discussed  may  help  to 
clear  up  the  form  of  the  reaction  taking 
place  in  other  varieties  of  detectors;  at 
least,  the  discussion  following  the  paper 
tended  along  these  lines  and  also  con- 
cerning the  use  of  the  device  as  a quanti- 
tative apparatus. 

Further  business  transacted  at  the 
meeting  included  the  appointment  of  a 
committee  to  look  after  the  interests  of 
the  “amateur”  members  of  the  Institute, 
as  well  as  to  consider  ways  and  means 
by  which  the  amateurs  of  the  country 
might  aid  in  the  development  of  the  art 
of  radio  communication — notably  in  the 
gathering  of  data  concerning  the  trans- 
mission of  electric  waves  over  the  earth. 
The  committee  consists  of  Messrs.  Arm- 
strong, Hebert  and  Moore. 
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The  leading  article  in  this  issue  of  Modern 
Electrics  and  Mechanics  is  that  describing 
the  evolution  of  the  steam  locomotive.  Al- 
though a history  of  the  steam  locomotive  in 
the  limited  space  that  can  be  devoted  in  this 
magazine  must  necessarily  be  very  brief,  as 
far  as  possible  the  important  steps  in  its  de- 
velopment have  been  cited.  The  illustrations 
have  been  secured  through  the  courtesy  of 
Dun's  International  Review. 


A most  interesting  article  is  that  describing 
the  construction  of  a high  speed  vibrating 
key.  The  readers  of  Modern  Electrics  and 
Mechanics  are  quite  familiar  with  the  ex- 
cellent work  of  its  author,  Mr.  P.  Mertz,  who 
has  written  many  articles  for  this  magazine 
in  the  past,  so  that  further  comment  is  hardly 
necessary. 


All  of  the  installments  of  the  regular  serial 
articles  appear  in  this  issue.  Dr.  Watson 
gives  further  constructional  details  on  the  al- 
ternating current  induction  motor;  the  home- 
craft installment  consists  of  a description  of 
an  attractive  mission  table;  and  further  de- 
tails are  given  regarding  the  construction  of 
high  frequency  current  apparatus. 


A new  department  will  be  found  in  this 
issue.  This  department  is  headed  “Corre- 
spondence” and  will  be  devoted  to  publishing 
letters  of  general  and  timely  interest  received 
from  our  readers. 


The  wireless  readers  will  undoubtedly  find 
the  article  entitled,  “The  Arc  Generator  for 
Radio  Frequencies,”  an  unusual  one.  It  cov- 
ers the  important  subject  of  the  arc  generator 
in  a thorough  manner  and  the  information 
imparted  will  greatly  aid  those  who  are  either 
experimenting  at  present,  or  contemplate  ex- 
perimenting, with  the  wireless  telephone  using 
the  arc  method. 


The  remaining  articles  in  this  number  are 
all  worthy  of  special  mention,  but  space 
does  not  permit  of  more  than  passing  com- 
ment here. 


In  the  article  entitled,  “The  Edison  Effect 
in  Wireless  Telegraphy,”  that  appeared  in  the 
March  issue,  the  third  sentence  in  the  para- 
graph commencing  “Let  us  proceed  to  an  an- 
alysis   w should  read  “Curve  No.  1 shows 

the  curve  distorted  . . . .”  instead  of  “Curve 
No.  6 shows  ” Mr.  Stone,  the  author  of  the 


article,  states  that  he  has  received  many  let- 
ters from  readers  of  Modern  Electrics  and 
Mechanics  asking  for  information  regarding 
valve  phenomena.  He  will  be  pleased  to  an- 
swer all  queries  regarding  valves,  in  so  far 
as  he  is  able  to,  which  were  not  treated  in  his 
article.  His  address  is  317  Lee  Street,  Oak- 
land, Cal. 


The  recent  snowstorm  and  gale  which 
played  havoc  in  and  about  New  York  City  has 
taught  several  lessons  of  great  importance. 
Probably  one  of  .the  most  important  lessons 
derived  from  this  storm  was  the  shutting  off 
of  electric  power  from  wires  when  the  latter 
were  broken  down  and  strewn  about  the 
streets.  In  the  suburbs  and  surrounding  cities 
of  New  York,  several  fatalities  were  report- 
ed; in  many  instances  persons  were  electro- 
cuted by  broken  wires  dangling  in  the  thor- 
oughfares. Many  horses  were  also  killed  by 
coming  in  contact  with  electric  wires.  The 
action  of  several  municipalities  in  ordering 
the  electric  lighting  companies  to  turn  off  the 
power  from  their  lines  so  as  to  avert  further 
loss  of  lives,  is  indeed  commendable.  Al- 
though this  action  caused  several  cities  to  be 
thrown  into  complete  darkness  with  the  re- 
sultant inconvenience  to  many,  it  served  to 
save  many  lives  which  might  otherwise  have 
been  lost. 


The  number  of  Apparatus  Exchange  adver- 
tisements received  are  increasing  rapidly  and 
owing  to  the  limited  space  devoted  to  this  de- 
partment, it  is  necessary  to  hold  advertise- 
ments one  or  two  months  before  they  can  be 
published.  Every  advertisement  is  taken  in 
rotation.  In  view  of  the  foregoing  facts, 
readers  sending  in  advertisements  for  the  Ap- 
paratus Exchange  section  should  bear  in  mind 
that  their  advertisements  cannot  be  published 
in  the  first  or  second  issue  appearing  after  the 
advertisement  has  been  sent  in. 


Have  you  any  suggestions  to  make  that 
would  perhaps  serve  to  better  Modern  Elec- 
trics and  Mechanics?  At  all  times  we  wel- 
come suggestions  of  any  kind  that  can  serve 
to  make  this  magazine  more  interesting  to 
our  readers.  Of  course,  every  reader  must 
bear  in  mind  that  this  magazine  caters  to  three 
classes  of  readers:  The  readers* mechanically 
inclined  and  interested  mainly  fn  mechanics; 
those  who  are  only  interested  in  electricity; 
and  finally,  the  wireless  amateurs  who  read 
this  magazine  mainly  for  its  wireless  articles 
It  is  therefore  evident  that  each  issue  must 
contain  articles  that  will  interest  each  class 
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Here’s  a real  opportunity!  You  can  buy  at  almost  half  price  the  com- 
plete and  comprehensive  work  on  electricity  ever  published — the  worl<r*tjreatest 
electrical  library  is  now  offered  to  you  on  easy  monthly  payments.  This  plan  brings 
these  valuable  books  within  the  reach  of  all.  Be  an  Electrician — start  now.  From 
these  wonderful  books  and  with  the  help  of  our  consulting  experts  you  can  get  a 
complete  electrical  education  in  a short  time.  Whether  worker,  engineer  or  ex- 
pert, this  Cyclopedia  will  add  to  your  knowledge,  add  to  your  job  and  add  to 
your  salary. 

Cyclopedia  of  Applied  Electricity 


American 

Technical 

society 


Contains  3,200  pages,  7x10  inches;  2,600  illustrations,  full  page  plates, 
diagrams,  etc.;  hundreds  of  valuable  tables  and  formulas;  carefully  cross- 
indexed  for  quick,  easy  reference.  The  books  are  substantially  bound  in  half 
red  morocco,  gold  stamped,  and  are  printed  in  large,  clear  type  on  special 
quality  paper. 

Shipped  Free  ££= 


express  prepaid,  for  seven  days’  free  examination;  returnable  at 
our  expense  if  they  fail  to  meet  with  your  expectations.  If  you 
keep  them,  pay  $2  seven  days  after  receipt  and  then  $2  a month 
until  you  have  paid  the  special  sale  price  of  $19.80.  Fill  in  and 
mail  the  coupon— today.  It  won't  cost  you  a cent  to  examine 
these  books,  so  get  them  into  your  home,  shop  or  office  and  look 
them  over  at  your  leisure.  Remember,  if  you  don’t  like  them 
they  may  be  returned  at  our  expense  and  you  won't  be  out  a penny.  This,  is  one 
of  the  moet  liberal  offers  ever  made.  You  can't  afford  to  pass  it  by. 


What  These  Books  Cover 

Theory,  Calculation,  Design  and  Construction 
of  Generators  and  Motors — Electrical  Meas- 
urements—Electric  Wiring — Electric  Weld- 
ing— Types  of  Generators  and  Motors  — 
Management  of  Generatorsand  Motors— Stor- 
age Batteries — Electric  Lighting— Alternat- 
ing Current  Machinery— Station  Appliances 
—Power  Stations— Power  Transmission — 
Central  Station  Engineering — Electric  Rail- 
ways, including  Single- Phase— The  Electric 
Telegraph  — Telephone  Equipment,  Systems 
and  Operation-  Wireless  Telegraph  and 
Telephone— Telautograph,  Telegraphone,  etc. 


FREE  COUPON 
Worth  $15.20  to  youl 


Consulting  Service  Free 

eluded  absolutely  free 
a year’s  Consulting  Membership,  regular  value  $12,  entitling 

you  to  the  advice  oi  a staff  of  electrical  experts.  These  men  are  5 American  Technical  Society 
no  farther  from  you  than  your  nearest  mail  box.  They  stand  ■ Chicago,  u.  s.  a.  - 

ready  to  solve  your  perplexing  problems,  to  offer  suggestions,  to  J J 

point  out  the  things  you  should  avoid.  Absolutely  no  limit  to  their  8 books,  will  send  fj  wiihin  seven  days  and  $2  a J 

assistance— ask  as  many  questions  as  you  wish  for  a whole  year.  ■ be  mine!  I 

This  service  alone  will  be  worth  more  to  you  than  the  entire  cost  ■ £££££“  ■${?  ! 

of  the  books. 

Don’t  wait.  This  means  $15.20  saved  if  you  act  now.  Remem-  ■ * 4*14  ■ 

ber,  you  take  no  chances  whatever — it  costs  nothing  to  inspect  and  z NAME z 

you  are  nothing  out  if  you  do  not  care  to  buy.  This  offer  may  I address I 

mean  your  success,  so  mail  the  coupon  today — now — before  you  | as  i have  had  no  previous  dealings  with  you,  i | 

turn  the  page.  ■ refer  you  to  I 

American  Technical  Society,  Chicago,  l).  S.  A. 


When  writing,  please  mention  "Modern  Electrics  and  Mechanics.*' 
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HIS  PROSPECTS 

“Has  that  young  man  who  is  calling 
on  you  any  prospects  ?” 

“Yes,  mother.  He  told  me  last  night 
that  he  had  filed  his  application  for  a 
position  with  the  Ford.” — Detroit  Free 
Press. 


COLD  WEATHER  SUGGESTION 


B-r-r!  What  cold  weather!  In  car- 
rying these  pipes  there  is  no  way  to  put 
our  hands  in  our  pockets.  If  we  only 
had  muffs ! 


NO  COMPLAINT 

It  was  at  the  vaudeville.  The  girl 
with  the  excruciating  voice  had  just  fin- 
ished her  song. 

“Just  think!”  groaned  Brown,  to  the 
stranger  beside  him.  “We  paid  real 
money  to  hear  that !” 

“I  didn’t,”  was  the  placid  response. 
Came  in  on  a ‘comp.’  ” 


“But  you  had  to  spend  the  carfare  to 
get  here,  did  you  not?”  asked  Brown. 

“Nope,”  replied  the  uncomplaining 
one.  “I  live  in  walking  distance.” 

“But,”  persisted  Brown,  desperately, 
“at  least  you  hoped  to  be  entertained, 
not  punished.” 

“No.  I didn’t  care,”  grinned  the 
stranger.  “I  came  to  get  away  from 
home.  My  wife  is  cleaning  house.” — 
Judge. 


HE  WAS— AND  HE  WAS  NOT 


“Do  you  know  the  gentleman  who  is 
standing  behind  me  ?” 

“Yes:  He  is  a very  high  official. — 

Le  Pele  Mele. 


PROBABLY  NOT 

Practical  Father — Has  that  young  man 
that  wants  to  marry  you  any  money? 

Romantic  Miss— Money ! He  gave  me 
a cluster  diamond  ring  studded  with 
pearls. 

Practical  Father — Yes,  I know.  Has 
he  any  money  left? — Chicago  Ledger . 
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Here’s  Your 
Opportunity! 

Twenty  million  moving  picture  “fans”  at- 
tend  thirty  thousand  moving  picture  theaters  in 
the  Lmted  States  every  day.  Thousands  of  moving 
picture  plays  are  bought  each  year  by  the  producer* 
to  Jiunply  the  enormous  demand— in  fact— THERE 

AREMORB  moving  picture  plays  bought 

KAUH  MONTH  THAN  THERE  ABE  STORIES  BY 
ALL  THE  HIGH-CLASS  MAGAZINES  IN  THE 
UNITED  STATES  COMBINED.  Producers  ore  pay- 
ing 115.00  to  $100.00  for  motion  picture  plays,  and  carry 
standing  advertisements  in  the  magazines  inviting 
writers  to  submit  their  work. 

People  In  all  walks  of  life,  clerks,  teachers,  stenog- 
raphers, students,  housewives  — are  making  money  In 
tholr  spare  time  at  this  work.  I>ack  of  literary  training 
Is  no  handicap.  There  are  no  descriptions  or  conversa- 
tion to  supply  — Just  IDEAS  — developed  Into  plays 
under  the  simple  rules  required  by  the  producers. 

You  Can  Succeed  In  This  Work 

Your  ideas  are  worth  money 

You  have  had  Ideas  that  you  thought  would  make 
good  Moving  Picture  plays  — better  than  some  you 
have  seen  on  the  screen.  If  you  haven’t,  suppose  you 
give  the  matter  a little  thought.  Go  to  the  theater 

tonight.  Note  how  simple  the  stories -yet  these  simple  little  plays 
brought  their  writers  {25.00,  {50.00  or  {100.00  each. 

Literary  Training  Not  Necessary 


If  you  are  possessed  of  Imagination  — and  who  Is 
not? — If  you  are  ambitious  and  can  use  more  money 
than  you  are  making  now  — If  you  have  tried  to  become 
a story  writer  and  failed  because  of  Insufficient  literary 
training— THE  MOTION  PICTURE  PLAY  OF- 
FERS A SHORT  CUT  TO  SUCCESS.  Think  of 
seeing  YOUR  OWN  IDEAS  on  the  screen  in  your  own 
town,  before  your  friends  This  is  to  experience  a 
satisfaction  that  cannot  be  described. 

Let  Us  Teach  You  To  Turn 
Your  Ideas  Into  Dollars 

You  can  make  $50.00  to  8100.00  a month  in  your 
spare  time.  Others  are  doing  It  ! You  have  the  Ideas. 
Let  us  teach  you  how  to  use  them  In  this  new  and 
profitable  work.  Our  simple  and  Interesting  Course 
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A CANADIAN  WIRELESS  CLUB 

The  Winnipeg  Boys’  Club  Wireless 
and  Science  Society  recently  held  its  in- 
augural meeting  at  the  club  rooms  on 
January  7th,  when  the  following  officers 
were  elected : Honorary  president, 

Harvey  Farmer ; honorary  vice-presi- 
dents, N.  T.  McMillan,  F.  Cambridge, 
G.  J.  Glassco,  Prof.  E.  P.  Featherston- 
haugh,  Sir  Daniel  McMillan,  and  E.  D. 
Brown;  president  and  instructor,  H.  H. 
Pratt;  vice-presidents,  J.  H.  R.  Fineg- 
han,  J.  A'.  Coleman;  secretary,  George 
Cormack  (Suite  18  Orris  Blk.),  and 
treasurer,  H.  Peters  (925  Sherbrooke 
St.). 

The  society  has  been  founded  to  in- 
crease the  knowledge  of  its  many  mem- 
bers in  matters  pertaining  to  wireless 
telegraphy  and  general  science — especi- 
ally in  the  former  subject.  It  has  the 
support  of  the  City  Light  and  Power 
Department  as  well  as  many  of  the  most 
prominent  business  men  of  Winnipeg. 
The  society  commenced  with  an  enroll- 
ment of  17  enthusiastic  members. 

Any  other  wireless  or  scientific  clubs 
wishing  to  communicate  with  this  society 
are  requested  to  correspond  with  the  sec- 
retary. 

FINDING  LOST  RADIUM 

From  a recent  press  report,  it  appears 
that  a tube  of  radium  worth  $5,000  that 
was  lost  among  the  sweepings  of  a hos- 
pital, was  located  by  means  of  an  elec- 
troscope. 

According  to  the  report,  the  tube  of 
radium  was  lost  in  the  Royal  Infirmary 
of  Liverpool,  England.  The  tube  had 
been  previously  used  with  bandages  and 
applied  on  the  face  of  a patient,  for  the 
night.  The  next  morning  the  tube  was 
missing.  The  doctors  were  all  certain 
that  the  tube  had  probably  fallen  out  of 
the  dressing  to  the  floor  and  had  been 
swept  out.  The  sweepings  for  the  entire 
building  filled  a big  cart,  which  was  just 
stopped  in  time. 

Professor  Wilberforce,  one  of  the  hos- 
pital staff,  placed  an  electroscope  on  the 
edge  of  the  cart  and  was  immediately 
able  to  determine  that  the  radium  was 
present.  The  rubbish  was  then  taken  out 
in  buckets  and  at  the  twelfth  bucket 
Professor  Wilberforce  detected  the  pres- 
ence of  the  radium  tube  which  was  soon 
found. 
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NEW  THINGS 

Electrical— Wireless— Mechanical 


Small  Dynamos  and  Motors 

The  Carleton  Company,  172  Summer  Street, 
boston,  Mass.,  has  recently  placed  on  the 
market  a new  generator  which  is  designed  for 
use  on  motor  cars,  cycle  cars,  motorcycles  and 
motor  boats.  It  is  also  suitable  for  use  in 
small  stationary  plants  and  for  the  charging 
of  storage  batteries.  This  generator,  which  is 
illustrated  in  the  accompanying  illustration, 
weighs  only  gl/2  lbs.  and  is  5 inches  high  and 
6 inches  long.  At  the  normal  speed  of  1,800 
revolutions  per  minute,  the  output  is  8 am- 
peres at  a pressure  of  6 volts.  The  pulley  is 
3 inches  in  diameter. 

Aside  from  the  foregoing-described  gen- 
erator, The  Carleton  Company  has  also  placed 
on  the  market  two 
new  motors  rated  at 
1/10  and  1/15  horse- 
power, respectively. 

These  motors  are 
designed  for  run- 
ning small  lathes, 
sewing  machines, 
grinders  and  pol- 
ishers, motion  pic- 
ture machines, 
washing  machines, 
churns,  rotary  spark 
gaps,  experimental 
apparatus  and  other 
similar  work.  These 
motors  operate  on 
1 10  volt  circuits, 
either  direct  or  al- 
ternating. The  1/15 
horsepower  motor 
weighs  6l/2  lbs.  and 
is  5 inches  high  and 
5%  inches  long.  The 
1/10  horsepower 
motor  is  1 inch 
longer  and  weighs 
a trifle  more. 

For  further  in- 
formation concern- 
ing the  generator  and  motors  as  well  as  other 
products  made  by  The  Carleton  Company, 
communications  should  be  addressed  as  above. 


Cardboard  Tubes  for  Wireless  Purposes 

Cardboard  tubes  are  widely  used  for  the 
construction  of  loose  couplers,  tuners,  oscil- 
lation transformers,  loading  coils,  wave  me- 
ters, Tesla  coils,  and  many  other  wireless  and 
electrical  apparatuses.  Cardboard  tubes  pre- 
sent many  advantages  not  possessed  by  wood- 
en cores,  and  fibre  or  rubber  tubes,  among 
them  comparatively  low  cost,  lighter  weight 
and  the  ease  with  which  they  can  be  handled  ; 
the  last  feature  being  especially  pronounced 
in  the  construction  of  loose  couplers,  Tesla 


coils  and  other  apparatus  in  which  two  coils, 
placed  one  within  the  other,  are  used. 

Among  the  leading  manufacturers  of  card- 
board tubing  is  the  firm  of  Beetle  & Maclean, 
21  Bromfield  St.,  Boston,  Mass.,  which  is  pre- 
pared to  furnish  this  material  in  all  diame- 
ters, thicknesses  and  lengths.  Prices,  specifi- 
cations and  other  information  can  be  secured 
by  addressing  the  firm  direct. 


A Modern  Telegraph  School 

Prominent  among  the  leading  telegraph 
schools  is  the  New  England  School  of  Teleg- 
raphy, located  at  32  Warren  St.,  Roxbury, 
Boston.  Mass.,  which  has  just  announced  the 
completion  of  its  wireless  station.  This  sta- 
tion will  work  with 
local  amateur  sta- 
tions every  Mon- 
day, Wednesday  and 
F t i d a y evenings, 
from  seven  to  nine 
o’clock. 

This  school  has 
been  accomplishing 
commendable  results 
in  all  branches  of 
telegraphy,  namely, 
wireless,  railroad 
and  commercial. 
Having  an  ideal  lo- 
cation, directly  op- 
posite the  Dudley 
Terminal — the  start- 
ing point  of  all  the 
street  car  transpor- 
tation lines — it  is 
readily  accessible 
from  any  part  of 
Boston  and  sub- 
urbs. 

The  conditions 
under  which  stu- 
dents of  the  New 
England  School  of 
Telegraphy  work 
are  perfect;  all  the  rooms  being  sanitary,  well 
illuminated  and  thoroughly  ventilated  with 
fresh  air.  The  courses  are  as  complete  as 
possible.  They  are  given  under  competent  in- 
structors. The  cost  of  tuition  is  exceedingly 
reasonable  and  within  the  means  of  anyone 
desiring  to  learn  telegraph  operating  or  be- 
come a wireless  operator. 

Anyone  interested  in  any  branch  of  teleg- 
raphy will  do  well  to  investigate  this  school 
before  enrolling  in  any  institution.  By  ad- 
dressing a request  to  the  school,  full  details 
as  to  the  courses  and  rates,  as  well  as  other 
information,  can  be  secured. 


Wireless  Map  of  the  U.  S. 
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showing  all  of  the  wireless  telegraph  stations 
of  over  one  kilowatt  capacity  has  recently 
been  published  and  is  now  offered  for  sale  by 
B.  Francis  Dashiell,  Irvington,  Baltimore,  Md. 
The  map  not  only  includes  commercial  and 
Government  stations,  but  also  those  of  ama- 
teurs. Ship  routes  upon  the  high  seas  and 
Great  Lakes  are  also  shown  with  the  ap- 
proximate path  followed  by  the  steamers,  the 
names  of  the  steamship  companies  and  the 
calls  of  their  steamers.  The  sea  is  divided 
into  degrees  so  that  the  location  of  any  ship 
can  be  ascertained  at  a glance.  Another  valu- 
able feature  is  the  standard  time  divisions 
which  are  marked  on  the  chart  so  that  differ- 
ences in  time  between  distant  points  can  be 
quickly  estimated.  The  distance  between  any 
two  points  can  be  readily  and  accurately  de- 
termined by  means  of  a scale  furnished  with 
each  map. 

The  size  of  the  map  is  28  x 38  inches  and  is 
mailed  postpaid  in  a substantial  tube  to  any 
address  for  $1.00.  The  present  edition  dates 
from  January  1st,  1914,  and  whenever  suf- 
ficient changes  warrant  the  publishing  of  a 
second  edition,  the  author  will  do  so.  In 
reality,  this  map  is  a practical  wireless  en- 
cyclopedia which  will  be  found  invaluable  to 
any  wireless  operator  whether  he  is  operating 
an  amateur  or  commercial  station.  A free 
circular  describing  the  chart  will  be  sent  on 
request. 

Mr.  B.  Francis  Dashiell  is  interested  in  re- 
ceiving any  data  on  stations  over  one  kilo- 
watt, which  will  be  incorporated  in  subsequent 
editions  of  the  wireless  chart. 


Brooklyn  Telegraph  School 

There  is  a constant  increased  demand  for 
telegraphers  and  there  is  no  occupation  as 
pleasant  and  fascinating  as  that  of  telegraphy. 
It  is  a business  as  well  adapted  to  young 
ladies  as  young  men  and  much  more  prefer- 
able and  better  paying  than  the  average  office 
or  store  duties.  The  progressiveness  of  the 
young  people  of  to-day  and  their  desire  to 
equip  themselves  with  a knowledge  of  some 
practical  science  both  in  a scientific  and  in  a 
business  way,  has  popularized  to  a wonderful 
degree  the  art  of  telegraphy. 

The  Brooklyn  Telegraph  School,  located  at 
313  Fulton  Street  (Western  Union  Telegraph 
Building)  is  a busy  place  these  days  teaching 
young  men  and  women  not  only  the  rudiments 
of  telegraphy  but  all  of  its  branches,  such  as 
wireless,  commercial,  railroad  and  stock 
broker  telegraphy,  and  the  growth  of  this 
school  has  been  so  continuous  during  the  past 
few  years,  that  it  is  now  one  of  the  largest 
telegraph  schools  in  the  United  States. 

Any  one  can  easily  learn  and  in  a compara- 
tively short  time.  Any  boy  or  grrl  fourteen 
years  of  age  who  is  capable  of  learning  any- 
thing can  learn  “telegraphy.” 

The  pay  of  telegraphers  is  much  higher 
than  any  other  clerical  line  Telegraphers  re- 
ceive salaries  ranging  from  $14  to  (30  per 
week,  sometimes  higher. 

Every  opportunity  is  offered  at  the  Brook- 
lyn Telegraph  School  for  young  men  and 
women  to  acquire  quickly  the  knowledge  of 


— the  wonderful  system  that  can  be^learned 
at  home— in  your  spare  time-  without  giving  up  your 
present  work.  Geo.  B.  Cortelyou,  Warren  J.  Lynch, 
Wm.  Loeb,  Jos.  Tumulty,  and  scores  of  other  big  suc- 
cessful men  arrived  via  the  shorthand  route.  The 
Shorthand  Route  is  the  shortest  route  to  Power, 
Prestige.  Success.  Send  for  this  book  now—  it  is 
positively  free  with  no  obligation  of  any  sort.  Also 


Yes,  this  minute.  Find  out  now  about  tliisw 
ful  offer.  Mail  coupon  for  book  and  full  pa 
ulars.  No  money— no  obligation— jus' 
name  on  the  coupon— but  mail  it  NOW 
minute — before  you  turn  the  page.. 
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FREE 
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this  important  and  valuable  occupation.  The 
recent  enactment  of  the  eight-hour  law  has 
greatly  increased  the  demand  for  telegraph 
operators  everywhere,  and  the  graduates  of 
the  school  are  certain  of  obtaining  positions 
immediately.  The  school  is  equipped  with  a 
complete  wireless  station,  and  messages  are 
received  from  ships  at  sea  and  from  other 
distant  points.  The  instruction  at  the  school 
is  thoroughly  practical,  the  aim  being  to  fit 
young  men  and  women  to  take  positions  of 
responsibility  and  to  advance  as  rapidly  as 
possible. 


ELECTRICAL  EQUIPMENT  FOR 
MOTORCYCLES 

( Continued  front  page  438) 

When  series  connection  is  made  the 
full  current  flows  from  both  batteries 
together.  When  parallel  connection  is 
made,  the  current  is  “split”  and  flows 
from  both  batteries  to  the  lights.  When 
the  switch  is  thrown  forward  to  obtain 
the  series  combination  for  starting,  12 
volts,  the  maximum  energy  of  the  bat- 
teries is  obtained.  When  the  switch  is 
in  starting  position,  after  hand  pressure 
is  released,  the  lever  automatically 
swings  to  charging  position,  its  normal 
setting,  and  bringing  into  line  the  par- 
allel combination  which  permits  a 
charge  of  4 l/2  amperes  per  hour  to  en- 
ter each  battery. 

The  batteries  used  are  of  the  starter 
type,  each  battery  containing  three 
compartments  and  have  an  unusually 
high  capacity — 6 volts  and  35  ampere 
hours.  An  ingenious  construction  of 
the  safety  vent  prevents  loss  of  elec- 
trolyte by  leakage,  if  the  machine  be- 
comes upset.  However,  this  safeguard 
is  operative  only  when  the  battery  does 
not  become  inverted.  While  leakage 
of  the  battery  contents  is  prevented  un- 
der normal  conditions,  the  free  escape 
through  the  vents  of  the  gases  gener- 
ated is  provided  for. 

All  exposed  wiring  is  armored,  so 
that  it  will  withstand  chafing  and  vi- 
bration indefinitely.  It  is  heavily  in- 
sulated to  carry  the  highest  voltage  of 
the  system  without  short  circuiting. 
The  wiring,  motor-generator,  switch 
box,  connection  cable  block,  and  bat- 
tery cases  are  absolutely  waterproof. 

The  complete  electrical  system 
weighs  62^4  pounds.  The  individual 
weights  are:  motor-generator,  25 

pounds ; batteries,  14^  pounds  each ; 
head  light,  2%  pounds;  tail  light,  l/2 
pound ; signal,  2 pounds;  regulator, 
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pounds;  switch  block,  1 pound;  con- 
necting block,  % pound;  wiring,  i*4 
pounds. 

The  motorcycle  is  fitted  with  two 
electric  lamps — a head  light  of  9 can- 
dlepower  and  a tail  lamp  of  2 candle- 
power.  If  the  batteries  are  kept  fully 
charged,  each  battery  has  a steady 
lighting  capacity  of  15  hours.  As  there 
are  two  sets  of  batteries,  one  may  be 
used  at  a time  until  run  down  with  the 
other  held  in  reserve.  Aside  from  elec- 
tric lamps,  the  motorcycle  is  also 
equipped  with  an  electric  signal  horn. 


HIGH  FREQUENCY  APPARATUS 

( Continued  from  page  476) 

circuits,  the  general  arrangement  is 
somewhat  different;  the  principle,  how- 
ever, remaining  the  same. 

The  transformer  can  now  have  its  pri- 
mary winding  connected  direct  to  the 
A.  C.  circuit  mains  with  an  adjustable 
impedance  or  other  resistance  in  series, 
preferably  in  the  form  of  a reactance 
coil  having  an  iron  core ; common  resist- 
ance coils  being  unsuited  to  A.  C.  work. 

To  drive  the  rectifying  spindle  in  step 
with  the  alternating  current  feeding  the 
transformer,  a small  synchronous  A.  C. 
motor,  either  single  or  polyphase,  as  the 
case  may  be,  of  about  yZ  horse-power 
equipped  with  an  accelerating  motor  or 
device,  is  made  use  of.  The  synchronous 
motor  is  always  in  step  with  the  changes 
in  direction  of  the  alternating  current 
supply.  With  the  four  arm  spindle  illus- 
trated in  the  direct  current  diagram^,  ihe 
speed  of  the  synchronous  motor  must  be 
1,800  revolutions  per  minute  or  30  revo- 
lutions per  second,  thus  allowing  each 
spindle  revolution  to  occupy  two  cycles 
of  A.  C.  duration,  or  1/30  second;  one 
cycle  taking  1/60  of  a second  for  its  de- 
velopment. These  motors  are  standard 
commercial  apparatus. 

A'  diagram  illustrating  the  general  ar- 
rangement of  a single  phase,  no  or  220 
volt,  60  cycle  A.  C.  equipment  is  shown 
at  Fig.  1 7,  where  M S is  the  main  switch 
controlling  the  current  fed  to  the  motor 
and  transformer;  S M the  starting  or 
accelerating  motor  switch ; and  T S the 
transformer  switch. 

The  operation  of  such  a set  is,  in  gen- 
eral, as  follows : In  starting  up  the  main 
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switch  is  first  closed.  Then  the  switch 
S M is  closed  feeding  the  starting  mo- 
tor, and  causing  the  rectifying  spindle 
and  rotor  of  the  motor  to  be  brought  up 
to  synchronous  speed  or  in  step  with  the 
A.  C.  supply.  When  full  speed  has  been 
attained,  the  synchronous  motor  SY,  can 
be  connected  to  the, A.  C.  mains  by  clos- 
ing its  switch  S Y W,  but  at  this  juncture 
the  synchronous  motor  must  be  in  exact 
step  or  phase  relation  with  the  exciting 
A.  C.  before  it  is  connected.  This  is  usu- 
ally ascertained  by  the  employment  of 
some  form  of  synchroscope;  an  auto- 
matic self-connecting  synchronizer  being 
built  by  one  of  the  leading  electrical 
manufacturing  firms. 

The  common  method  of  indicating 
when  synchronism  is  attained  by  the  re- 
volving motor  is  to  connect  incandescent 
lamps  into  circuit  in  ♦he  manner  shown 
at  Li  and  L2  in  Fig.  18,  the  lamps  re- 
maining dark  for  several  seconds  when 
the  motor  is  in  synchronism  and  its 
switch  should  be  quickly  closed  during 
one  of  these  dark  intervals.  The  lamps 
grow  light  and  dark  at  regular  intervals, 
the  intervals  becoming  less  in  number  as 
synchronism  is  approached.  The  volt- 
age of  each  lamp  should  be  the  same  as 
that  of  the  supply  circuit. 

The  disadvantage  of  the  lamp  test,  al- 
though it  is  used  in  many  large  central 
stations  and  power-houses,  is  that  the 
time  sometimes  required  before  the  mo- 
tor can  be  synchronized  and  connected  is 
considerable,  which  would  not  be  con- 
ducive to  the  best  humor  of  the  opera- 
tor— particularly  if  he  were  in  a hurry. 

The  automatic  synchronizer  which 
connects  the  motor  to  the  supply  circuit 
at  the  proper  instant,  or  an  automatically 
synchronizing  motor  such  as  the  “Wat- 
son” motor  built  by  the  Mechanical  Ap- 
pliance Company,  of  Milwaukee,  Wis., 
is  much  to  be  preferred  and  gives  the 
best  satisfaction  in  the  end. 

The  “Interrupterless”  X-ray  genera- 
tor, supplies  a unidirectional  current  of 
120,000  volts  pressure,  and  40  to  50  mil- 
liamperes,  this  current  being  able  to  jump 
an  air  gap  1 1 to  12  inches  long,  between 
pointed  electrodes.  The  discharge  is  in 
the  form  of  a hissing  flame  of  great  vol- 
ume, taking  the  formf  of  stringy,  crack- 
ling sparks  at  certain  periods,  when  the 
transformer  primary  current  is  being 
raised  from  zero  to  the  required  strength. 
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MEAD 


ten  days,  ship  It  back  and  don't  pay  a cent. 

FACTORY  PRICES  WSKSrSUB 

at  any  price  until  you  receive  our  latest  Art  Catalogs 
of  hlgu  grade  bicycles  and  sundries  and  learn  our  viw 
heard-of  prices  and  marvelous  new  special  offers. 

IT  fill  I Y fiflQTQ  » cent  to  write  a postal  and 
• UHL1  vUO  I O everything  will  be  sent  you 
FREE  by  return  mall.  You  will  get  much  valuable 
Information.  Do  Not  Walt;  write  It  NOW! 

TIRES.  Coaster-Brake,  rear  wheels,  lamps, 
repairs  and  sundries  of  all  kinds  at  half  usual  prices. 

| CHICAGO 


CYCLE  CO.  Dept.  A-234 


Furniture  On  Credit 

WRITE  FOR  MAMMOTH  BARGAIN 
BOOK  PICTURING  4.7S2  ARTICLES. 

SPIEGEL,  MAY,  STERN  CO. 

1299  Wot  35tl>  Stmt.  Chicas*. 


FROM  MAKER  TO 

WEARER 

SAVE  40  CENTS 

COLLARS 

m avary  4mm  af  tfete  /C  S? 

ran  tar  M«r.i>iiaitir  / 

SMI  ar  Usaiarai 

•■art  ■•dal— tin  an*  / J\ 

\ 91.11  a Ota. 

•m*«  favarlte  mni  ( hk 

mm  whe  kaaw.  N.  j \ / 

' PAJAMAS 

Saaifar  Oatmlaaa a aa<  \/  \f 

IN  Styln  mi  Man 

Pajaaa  Smtik  taaplaa.  v 

91.19  • Salt 

| LEAGUE  COLLAR  CO.,  9 A Hop*  St..  Brooklyn.  N.  Y.  j 

BIG  MAIL  FREE 

Yoor  NAME  PRINTED  In  oar  Mailing  Director;  aud  •pntl 
to  Irmi  all  over  the  world  to  they  can  (and  yon  FREF 
Samples  Catalogs,  Book*.  Papara,  Magazioea,  etc.  Sand 
To*  to  cover  cost  of  printiag  your  name  and  yon'll 
reeelv#  a big  mall  FREE  Proof— 

Ingram.  Ya..  Mar  1,  1012  Gentlemen— I have  already 
received  2000  parcela  of  mall,  and  atill  they  come,  tcorea] 
of  papera.  aamplea,  magazines,  etc.,  for  which  I had 
often  paid  10  to  15c.  R.  T James 

Smd  to  BIS  MAIL  DIRECTORY.  1124  Fostir  A»l..  Chlcifo 


% 

1914  Champion  Racer 

Designed  by  Harry 
Schultz.  Model  Editor 
of  Aeronautics. 

Yon  build  It  . . $2.50 

We  build  ll  . . >7.50 


MODEL 

AEROPLANES 

Send  2c  postage  for  com- 
plete handbook  of  Models 
and  Supplies. 

WADING  RIVER  MFC.  CO. 
WADING  RIVER,  N.  Y. 


•old  return  13.00  and  we 


B 


OYS!  Get  a Big 
BLERIOT  MONOPLANE 

THAT  WILL  FLY,  given  free  for 
I selling  12 — 18K.  heavy  Odd  Filled 
| Scarf  Pina  at  25 
Send  for  the  pins  to-day.  When 
will  send  the  Mnaoplann.  LIMOX 


NOVELTY  GO..  #2  Harrltoa  Av#.,  Jenoy  City,  N.  J. 


Ruby  FREE-, 

To  introduce  our  Oanulna  Maztac 
Gam  (U.  8.  Letters  PaUnt)-the  only 

satisfactory  substitute  for  the  diamond  that 
stands  all  testa  and  has  pvrrrvonenf  daxxiin* 
brilliancy,  we  make  this  tpectal  offer: 

two-cent 


line  uncut 

m -»  wv  . jo  Indiana, 

coat-price  offer  for  cuttin*  and  mournin*. 

LESTER  COMPANY 


otpu  lwPANC|!u»l„a  Park,  N.  Max. 

Big  Entertainer 

Magic,  15  Tricks  with  Cards.  73  Toasts,  7 
Comic  Recitations,  3 Monologues.  22  Funny 
Readings.  Also  Checkers,  Chess,  Dominoes,  Fox 
and  Geese.  9 Men  Morris.  AH  «Oc.  postpaid. 
J.  C.  DORN.  709  So.  Dearborn  Street,  Dept  37  Chicago,  III. 
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BLOW  PIPE  BLOWER 

In  using  a blow  torch  or  blow  pipe  on 
illuminating  gas  the  usual  foot  pump  or 
bellows  is  found  to  be  inconvenient, 
troublesome  and  somewhat  irregular.  To 
overcome  these  difficulties  the  writer  hit 
upon  the  following  scheme  of  using  the 
family  vacuum  cleaner  to  supply  the  air 
blast  needed: 

The  cleaner  in  question  was  a portable 
one  in  which  the  vacuum  was  maintained 
by  means  of  a small  six-blade  high-speed 
fan  and  in  which  the  air  on  the  pressure 
side  was  discharged  into  a dust  receiv- 
ing bag.  This  bag  was  readily  detach- 
able from  the  discharge  pipe  leading 
from  the  fan  chamber.  The  problem 
then  was  to  pipe  the  half-inch  rubber 
hose  leading  to  the  torch  to  this  2-inch 
pressure  supply  pipe.  A sudden  reduc- 
tion in  diameter  was  found  to  destroy 
the  available  air  pressure  so  that  a grad- 
ual reduction  was  essential. 

To  accomplish  this  a tube  of  decreas- 
ing cross  section  was  made  of  cardboard. 
This  was  constructed  in  the  shape  of  a 
truncated  cone  about  io  inches  long,  with 
cylindrical  extensions  on  the  ends,  one 
of  which  fitted  over  the  delivery  pipe  of 
the  cleaner  and  the  other  inside  .the  torch 
tubing.  The  cleaner  end  was  then  lined 
with  felt  so  that  it  made  a snug  and  fair- 
ly tight  fit  over  the  cleaner  tube,  while 
on  the  other  end  a piece  of  the  same  ma- 
terial was  glued  for  a similar  purpose. 

This  was  found  to  serve  the  purpose 
admirably  and  eliminated  all  blower 
troubles. 

Contributed  by 

L.  C.  F.  Horle . 


A NEW  ELECTRICAL  CLUB 

The  Y.  M.  C.  A.  Electrical  Club,  of 
Nashua,  N.  H.,  was  organized  January 
7,  1914.  Under  Director  Allan  Pollock 
as  temporary  chairman,  the  following 
officers  were  elected:  Winslow  Cole, 

president;  Leo  Jeannotte,  secretary  and 
acting  vice-president ; and  Allan  Pollock, 
treasurer.  There  were  eight  charter 
members.  The  first  task  to  be  under- 
taken by  the  club  is  the  installation  of  an 
up-to-date  wireless  outfit.  Semi-month- 
ly meetings  will  be  held  regularly  besides 
occasional  lectures  and  demonstrations. 
All  communications  for  this  club  should 
be  addressed  to  the  secretary,  126  Ash 
street,  Nashua,  N.  H. 
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EARN  YEARLY 

*5.000  ™ *10.000. 

IN  THE  REAL  ESTATE  BUSINESS 


FREE 

BOOK 


' I*o  matter  where  you  live,  if  you  want  an  independent  business  of  your 
^ own.  “end  your  nam*  and  add'***  pr,d  I will  ^011  onr 64  Pave  Book, 
showing  how  you  may  earn  $3,000  t ' $10,000  a Y ar  in  the  Real 
Estate.  Brokerage  and  Insurance  business. 

OUR  SYSTEM  IS  A POSITIVE  SUCCESS 

We  will  teach  you  by  mail  and  appoint  you  SPECIAL  REPRESENTATIVE 
of  the  oldest  and  largest  co-operative  realty  company  in  the  world  and  help  you  make  money  from  the  start. 

EXCEPTIONAL  OPPORTUNITY  FOR  MEN  WITHOUT  CAPITAL 

Write  today  • 

I.  H.  JOICE,  Pres.  433  Dearborn  St.,  CHICAGO,  ILL. 


t><  20%=lu/o< 

DOWN  MONTHLY 

DIAMONDS  ON  CREDIT 

SAVE  money  on  your  diamonds,  watches  and  jewelry  by 
buying  from  our  new  Catalogue  de  luxe,  which  explains 
our  easy  payment  system.  We  are  Importers  and  guarantee 
you  every  advantage  in  price  and  quality.  20  % DOWN 
and  10%  MONTHLY.  Guarantee  certificate  with  each 
diamond.  Full  credit  allowed  on  exchange.  Transactions 
strictly  confidential.  Write  today  for  Catalogue  Number  27 

L W.  SWEET  & CO.  SfS\"oA?fcLi'ft 


There’s  Money  in 
Agricultural  Blasting 

WE  TEACH  YOU  FREE 

Our  extensive  national  advertising  yields  thousands  of  inquiries 
from  farmers,  orchardists,  etc.,  who  need  blasters  to  clear  land 
blast  ditches,  holes  for  tree  planting,  tight  subsoils,  etc.  More 
than  twenty  million  pounds  of  agricultural  dynamite  used  iu 
1913.  We  refer  all  inquirers  to  nearest  blaster,  supply  free 
advertising  matter  and  help  you  get  the  business.  We 
\ want  to  start  in  this  independent  business,  reliable  — - - . . 

\\  men  who  have  $200  capital  for  tools,  magazine,  and  running  expenses. 
Vv  Write  for  free  booklet  No.  422  B. 

Agricultural  Divuion,  Du  Pont  Powder  Company,  Wilmington,  DeL 


Ricilrint  Outfit 
— 380  milts. 

1000  Ohm 
Recilver  with 
Headband 


Canplata  by  mail,  tills  moeth  illy.  $4.25 


No.  1054  with  2 ceps,  by  nail  $3.00 


No  1053.  with  tour  Bind.  Pasts.  Rotary 
Cap.  Spring  Naedla.  by  nail  $2.00 

Storage  Batteries,  Wireless  Receivers  up  to  3200 
Ohms,  and  other  Instruments.  Arc  Lamps,  Motors,  Mag- 
net Wire.  . , 

All  literature  free  with  every  order,  otherwise  6 cts. 
Stamps  requested  and  credited  on  first  order. 

COSMOS  ELECTRIC  COMPANY 
136  M.  Liberty  St.  NEW  YORK 


No.  1051  wlth’Ball  Joint,  by  mail 
$2.00 


No.  1052.  by  nail  $2.00 
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EXTENTS 

If  you  Lave  an  invention  whisk  you  wiak 
to  patent  you  can  write  fully  and  freely 
to  Munn  & Co.  for  advice  in  regard  * to 
tke  best  way  of  obtaining  protection. 
Please  send  sketches  or  a model  of  your 
invention  and  a description  of  the  device, 
explaining  its  operation. 

AU  communications  are  strictly  confiden- 
tial. 'Our  vast  practice,  extendmg  over 
a period  of  nearly  Seventy  years,  enables 
us  in  many  cases  to  advise  m regard  to 
patentability  without  any  expense  to  the 
client.  Our  Hand-Book  on  Patents  is 
sent  free  on  request.  This  explains  our 
methods,  terms,  etc.,  in  regard  to  Patents, 
Trade  Marks,  Foreign  Patents,  etc. 

All  patents  secured  through  us  »re  described  without 
cost  to  the  patentee  in  the  SCIENTIFIC  AMERICAN. 

MUNN  & COMPANY 

SOLICITORS  OF  PATENTS 

351  BROADWAY,  NEW  YORK 
and  625  F STREET.  WASHINGTON.  D.  C. 


Wtoa  writta*.  sImn  awrioi  “If.  Z.  mi  M.” 


IMPORTANCE  OF  PROTECTION 
BY  TRADE  MARK 


( Continued  from  page  45°) 


another  well-known  trade-name,  while 
“Kodak”  is  a trade-mark,  pure  and  sim- 
ple, with  a snap  in  it  obvious  to  all.  In 
a broad  sense  any  device  for  identifying 
a specific  manufacturer  of  a product  is  a 
trade-mark,  and  its  value  is  dependent 
upon  the  quality,  popularity,  sale  and 
profit  in  the  commodity  to  which  it  is 
affixed.  Attractiveness  or  distinctiveness 
of  mark  alone,  however,  .is  of  little  or 
no  value  if  used  on  inferior  or  unprof- 
itable goods. 

According  to  the  antiquarian  the 
Greeks  and  Romans  were  not  the  first 
of  ancient  trading  peoples  to  adapt 
trade-mark  usage,  and  the  mark  as  a 
distinctive  designation  of  individual 
work  accomplished  may  be  traced 
through  masonic  and  other  sources  to 
time  immemorial.  In  England  particu- 
larly, for  centuries  after  the  Norman 
conquest,  all  manufactured  articles  were 
the  products  of  craftsmen  belonging  to 
guilds,  and  the  trade-mark  was  a recog- 
nized means  of  protection.  The  guilds 
may  now  be  considered  as  of  the  past 
tense,  but  the  trade-mark  has  survived 
and  has  increased  in  importance  and 
value,  particularly  when  well  chosen  and 
properly  protected. 

A year  or  so  ago,  when  the  American 
Tobacco  Company  dissolved  into  sepa- 
rate companies,  under  the  order  of  the 
Supreme  Court,  the  trade-marks  of  the 
combination  were  estimated  to  have  a 
value  of  $45,000,000,  out  of  total  assets 
of  $227,000,000.  It  is,  furthermore,  a 
safe  assumption  to  venture  that  the  ag- 
gregate value  of  well-known  trade-marks 
registered  in  the  United  States  Patent 
Office  may  be  estimated  in  the  hundreds 
of  millions  of  dollars.  But  a trade-mark 
is  a species  of  commercial  property  in- 
separably attached  to  the  business  from 
which  it  emanates  so  that  it  cannot  be 
transferred  independent  of  that  business, 
and  hence  the  intrinsic  value  of  a trade- 
mark is  necessarily  problematic  in  most 
cases.  Nevertheless,  there  are  many  well 
authenticated  instances  in  which  a trade- 
mark, originally  a mere  caudal  apendage, 


Digitized  by 


Google 


April,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


495 


has  grown  to  such  importance  as  to  be 
of  more  value  than  the  body  itself,  which 
could  not  exist  without  it  in  a commer- 
cial sense.  Perhaps  the  most  valuable 
trade-mark  in  existence  is  that  of  the 
Royal  Baking  Powder  Company,  which 
considers  its  distinctive  mark  worth  at 
least  $1,600,000  per  letter,  although  it  is 
rivalled  by  other  marks  that  have  at- 
tained national  and  international  distinc- 
tion, such  as  ‘‘Coco-Cola,”  “Ivory,” 
“Uneeda,”  etc.,  to  supercede  which  in  the 
public  favor  would  involve  the  expendi- 
ture of  vast  sums  of  money  and  excep- 
tional energy.  In  fact,  “selling  by  trade- 
mark” has  evoluted  to  the  highest  de- 
gree of  efficiency  during  the  past  cen- 
tury— has  become  one  of  the  greatest  of 
modern  commercial  miracles.  Thus,  a 
trade-mark  has  become  a symbol  of 
Good-Will,  representing  built-up  reputa- 
tion, and  the  medium  of  confidence  be- 
tween the  manufacturer  and  the  ultimate 
consumer. 

Good,  bad,  and  indifferent,  there  are 
over  40,000  trade-marks  registered  in  the 
United  States  Patent  Office.  Compara- 
tively few  of  these  are  “good,”  and  few- 
er still  are  excellent.  By  far  the  larger 
proportion  are  bad  or  of  questionable 
utility.  The  qualifications  of  an  effective 
trade-mark  may  hereafter  be  considered 
in  these  columns,  as  well  as  the  prere- 
quisites for  registration. 


WIRELESS  IN  THE  NORTH 

( Continued  from  page  458) 

Key  West,  Guantanamo  Bay  and  many 
coast  stations. 

As  may  be  expected,  the  station  has 
had  not  a few  visits  from  interested  as 
well  as  curious  and  even  unbelieving 
callers  from  the  different  mines  around. 
Recently  a prominent  member  on  the 
staff  of  a Cobalt  paper  took  the  time  and 
trouble  to  come  over  the  150  odd  miles 
to  spend  the  evening  listening  to  the  dots 
and  dashes. 


The  forest  service  is  compiling  a new 
volume  table  for  calculating  the  board 
contents  of  standing  western  yellow  pine 
trees  in  the  Southwest.  It  is  based  on 
actual  measurements  of  6,000  trees. 


Shipped  Free 

will  l>e  Bent,  express  prepaid,  for  seven 
days’  free  examination.  If  you  keep  them 
pay  82.00  seven  days  after  receipt  and 
then  82.00  a month  until  yon  have  na id 
the  special  introductory  price  of  819.80. 
Reiuemher.  you  save  almost  half  by  buy- 
ing the  set  now.  Examine  these  great 
books  at  your  leisure  and  in  your  own 
home.  It  won’t  cost  you  a cent  and  the 
books  may  be  returned  if  they  do  not 
meet  with  your  expectations. 

Free  Consulting  Service 

Every  man  who  Lake*  advantage  of  thin  offer  now 
gets  absolutely  free  a complete  Consulting  Mem  - 
berahip.  under  which  our  entire  staff  of  experts 
answer  ( nil  questions  and  solves  all  engineer- 
ing and  shop  problems  a whole  year  absolutely  free. 
One  question  answered  may  be  worth  more  than 
tho  entire  cost  of  the  books . Usual  price— 112.00 — 
now  free  with  this  set.  Kill  out  and  mail  us  tho 
coupon.  Books  go  to  you  at  once,  express  paid. 
Our  liberal  offer  protects  you.  You  take  no  chances. 
You  are  not  bothered.  If  the  I rooks  cannot  sell 
themselves  to  you  strictly  on  merit,  don't  keep 
them.  But  first  inspect  them.  Mull  the  coupon  today. 


FREE  COUPON  w"£«5-20 

American  Technical  Society. 

Chicago.  U.  S.  A. 

Please  send  me  Cyclopedia  of  Mechanical 
Hngincering  for  seven  days'  free  examination. 
If  I decide  to  buy.  will  send  $2.00  in  seven  days 
and  balance  $2.00  a month  until  $19.80  has 
been  paid,  when  $35.00  hooks  and  $12.00 
Consulting  Membership  will  be  mine.  Other- 
wise will  notify  you  and  hold  books  subject  to 
your  order.  Title  not  to  pass  until  fully  paid. 

IjLE.&M.  4-14 


Name  . 


Address. 

As  I have  had  e 


refer  you  to . 


> previous  dealings  with  you,  I 


Almost  XA  Price  > 

This  $35.00  Set— Now  $19.80 

If  you  have  anything  to  do  with  metals,  tools 
or  machines  — get  these  books.  Get  them 
today,  now.  at  a Having  of  over  fifteen  dollars 
and  on  the  easiest  of  easy  payment  plans.  Thla 
great  work  was  planned  especially  for  the  U9© 
of  the  mechanic.  It  covers  the  design,  con- 
struction and  operation  of  steam  and  gasoline 
engines,  and  or  machines  in  general } and  the 
manufacture  and  working  of  all  metals  used 
in  the  mechanical  trades.  Contains  hun- 
dreds of  practical  ideas  on  the  management 
and  operation  of  the  Modern  8hop.  Get 
these  books  now  — have  them  ready  when 
you  noed  them.  They’ll  solve  every  shop 
problem  ouickly  and  correctly— no  waiting 
— no  asking— just  a little  time  and  study 
will  make  you  the  expert  man  on  the  job. 

Cyclopedia  of 

Mechanical  Engineering 
Gas  Engine  Operation  and 
Modern  Shop  Practice 

Contains  3.092  pages,  7x10  Inches;  2,327 
illustrations,  full  page  plates,  diagrams,  etc.; 
hundreds  of  valuable  tables  and  formulas; 
carefully  cross-indexed  for  quick,  easy 
reference.  Printed  in  large,  clear  type  on 
special  quality  paper  and  bound  in  half 
red  morocco. 

—Subjects  Thoroughly  Covered — 


Machine  Shop  Work— Vertical  Milling  Machine-Motor- 
Driwn  Ships  — Shop  lighting  — Forging  — Electric 
Welding  — Tool  Making-  Metallurgy— Manufacture  of 


Iron  and  Steel  -High-Speed  Steel— Flaaa  In  Castings  - 
Electric  Lifting  Magnets— Magnetic  Clutches-  Making 
a Machinist  — Tha  Ideal  Foreman  — Pattern  Makkw— 
Foundry  Work  — Automatic  Coal  and  Ora  Handling 
Appliances— Machine  Paris— Construction  of  Boilers— 
'ypes  of  Boilers— Boiler  Accesiories— Steam  Pumps— 
ulr  Compressors  — The  Steam  Engine  - The  Steam 
Turbine  — Indicators  — Valve  Gears  — Refrigeration— 
Cas  Producer*— baa  Engines— Automobiles— Elevators 
— Swet  Metal  Work— Practical  Problems  in  Mensuration 
—Mechanical  Drawing— Drafting  Room  Organization— 
Machine  Design,  Etc. 
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Recent  Novel  Patents 


1,087.704.  HEAD  - SUPPORT  FOR  TBLEPHONE  • RB- 
CBIVER8.  Ckailu  Aiuiii».Riinuu.,  Bouton,  Mass. 
FU«d  Feb.  19,  1918.  Serial  No.  749,482.  (CL 
179—156.) 


Xt  In  an  arrangement  for  receiving  oed Rations,  the  com- 
bination with  means  for  receiving  high  frequency  oscil- 
lations, of  means  for  lntenlfylng  inch  oscillations,  com- 
prising a vacuum  tube  containing  a permanently  Ionised 
gas  and  a circuit  for  conducting  said  oscillations  through 
said  gas,  a second  circuit  containing  a direct  current  source 
and  the  Ionised' gas,  whereby  said  oscillations  are  super- 
imposed upon  the  direct  current  passing  through  said  gas, 
causing  the  generation  of  an  lnteslfled  pulsating  direct  cur- 
rent of  the  same  frequency  as  the  high  frequency  oscilla- 
tions, and  means  for  perceiving  the  said  intensified  pulsa- 
tions, comprising  a detector  placed  In  cooperative  relation 
with  said  second  circuit  and  means  connected  with  said 
detector  and  responsive  to  low  frequency  current  Impulses 
only  for  observing  the  Impulses  produced  by  said  detector. 

1,088,288.  TELEPHONE.  Puna  L.  Jbnsbn  and  Edwiv 
8.  Pbidham,  Napa,  Cal.,  assignors  to  Commercial  Wire- 
less Jfc  Development  Co.,  San  Francisco,  Cal.,  a Corpora- 
tion of  Arlaona.  Filed  Mar.  19,  1912.  Serial  No. 
084,718.  (O.  179—114.) 


1.  In  a device  of  the  character  described  the  combina- 
tion with  a head  band,  supports  secured  thereto,  shafts 
mounted  within  said  supports,  levers  mounted  upon  said 
shafts,  spring  washers  carried  by  the  said  shafts  on  each  aide 
of  the  levers,  movable  bearings  for  said  shafts  and  means 
for  moving  said  bearings  substantially  as  and  for  the 
purpose  spedfltd. 

1.088,502.  8EARCH-LIQHT  FOR  PISTOLS.  Joanra  B. 
Williams,  Oakdale,  Tenn.  Filed  Apr.  19,  1913.  Se- 
rial No.  762,279.  (CL  42—81.) 


1.  A telephone  embodying  a magnet  having  an  air  gap 
forming  a dense  magnetic  field,  a diaphragm,  an  oscillatory 
coll  forming  part  of  the  line  circuit  connected  with  the 
diaphragm  and  located  In  the  air  gap,  and  a support  for 
said  coll  formed  of  thin  flat  resilient  parts  arranged  In 
Intersecting  planes  parallel  with  the  axis  of  oscillation  of 
the  coll,  whereby  the  coll  Is  held  rigidly  against  bodily 
movement,  but  Is  free  to  oscillate  by  tQrslonal  flexure  of 
the  support. 

1,086,437.  DRY -CELL  BATTEKX.  William  Bsoad, 
Beaver  Falls.  Pa.  Filed  Sept.  17.  1912.  Serial  No. 
720,824.  (Cl.  204—34.) 
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In  an  Illuminating  attacbment  for  fire-arms,  a revolver 
Including  an  electric  circuit,  an  illuminating  lamp  ar- 
ranged In  the  circuit,  a circuit  closer  arranged  In  the 
circuit  and  Including  yielding  normally-spaced  contacts, 
an  actuating  rod  having  sliding  connection  with  the  fire- 
arm and  operatively  connected  with  one  of  the  contacts, 
and  a manipulating  portion  on  the  rod  and  disposed  Imme- 
diately in  advance  of  the  trigger  of  the  firm-arm. 

1,088,157.  MANUFACTURE  OF  ELECTRICAL  RESIST- 
ANCES. Alprkd  Walter  Malev.  West  Bromwich,  Eng- 
land. Filed  Oct  8,  1910.  Serial  No.  586,080.  (Cl. 
219—69.) 


1.  A refutable  dry  cell  battery  Including  a receptacle,  a 
movable  pressure  member  therefor,  a battery  element 
within  said  receptacle  comprising  complementary  elec- 
trodes and  a suitable  filling  tbere-between,  resilient  means 
for  forcing  sold  pressure  member  against  tbe  battery  ele- 
ment whereby  tbe  electrodes  and  filling  are  held  together 
under  compression,  nnd  means  for  adjusting  this  com 
prossion  to  keep  it  substantially  uniform. 


1.  A multiple-unit  rheostat,  comprising  a series  of 
units  forming  a continuous  Integral- conductor,  each  unit 
comprising  a grid  having  terminal  loops  constituting 
attaching  means  nnd  terminal  connectors. 


Digitized  by 


Google 


April,  1914. 


MODERN  ELECfRiCS  AND  MECHANICS 


MNJjMfAQ 


Manufacturers 
are  constantly  writing  me  for 

J!^.h?Jfrr3tect^?y  OWEN  PA1"ENTS.  Send formyfree 
literature  and  read  their  wants. 

FRFF  I Three  finest  patent  books  published!  72-pagre  sulde 
JJJLLI  Successful  Patents;”  Stepping  Stones”  (con tain- 
ing  list  of  over  200  inventions  wanted  ; tells  the  plain  truth 
about  prizes,  reward  offers,  etc.)  and  “Patent  Promotion” 

in  18  h.°Z  ?el1  your  «Khts;  chief  causes  of  failure,  etc.) 
All  sent  free  upon  request. 

Very  highest  references.  I help  my  clients  sell  their  pat- 
ents  or  dispose  of  their  applications.  Advice  free.  No  ob- 
ligation  incurred  by  writing  me.  Free  manufacturing  fa- 
cilities. 1 secure  patent  or  no  fee.  No  charge  for  report 
as  to  patentability,  practicability,  etc. 

RICHARD  B.  OlVEN,  820wcn  Bldg.,  Washington,  D.  C. 


LEARN  HOW  A PATENT  MAY 
BE  MADE  VALUABLE 

FRu'bOOK  i ISWSSy1”  "K>" 
1 8Si/STT5°Sff  {S[g?iTOrr 

Osplas  et  sasnal  Patsats  sad  rspart  la  svsry  mm  wltliaat  shargs 

H.  L WOODWARD.  900  G St..  WacAiovtam,  D.  C. 


TRY 


2ft  years  practical  experience 
in  inventing,  makine.  pst- 
entlnf  and  lellios  electrical 
and  mechanical  device*. 

H C.  THOMSON 
ffl6  Csstoa  Rldr  •,  Boeten,  Maes. 

Exclusive  Waahlncton  Rep 


MIATT  Procures 

PATENTS 

1868-1914 


PATENTS 

* TRADQIARKS  AND  COPYRIGHTS 
Secured  or  Fee  Returned 

Sod  podel  or  Sketch  and  description  of  year 
invention  for  free  acorch  of  the  U.  S.  Patent 
Office  Records. 

OUR  BOOKS  Mallei  free  te  aay 
aidreea.  Send  for  these  hooka)  the 
Bmeet  pahUeatloM  ever  learned  fer 
free  distribution. 

HOW  TO  OBTAIN  A PATBJNT.  Our  Ulna- 
treted  80  page  Guide  Book  ia  an  invaluable  book 
of  reference  for  inventors  and  100  mrrhsninl 
movements  fllnatrated  and  described. 
FORTUNES  IN  PATBNTS.  Tells  her  to  in- 
vent for  profit  and  gives  history  of  successful 
inventions. 

WHAT  TO  INVENT.  Contains  a valuable  list 
of  New  /dear  Wanted.  Also  information  regard- 
ing prizes  offered  for  inventions,  among  which  is  a 
Prfae  of  One  Million  DoUara  offered  for 
one  invention  and  $10,000  for  others. 

PATBNTS  THAT  PAY.  Contains  letters  from 
successful  clients.  Ldat  of  Patent  Bayers. 
Also  endorsements  from  prominent  inventors, 
manufacturers,  senators,  congressmen,  governors, 

We  advertise  one  t Kents'  inventions  free  in  a tiet 
°f  Snnday  nomtpapere  with  two  mdUion  ciecnlation 
and  *n  the  World?  s Progress ; Sample  copy  free. 
Bleetrfleal  Cases  a Specialty.  We  have 
secured  auny  important  electrical  patents. 

Victor  J.  Evans  & Co. 

>*m  Ml.  714  M SL,  *.  W.,  WASHINGTON.  D.  C 


Official  Drawings  Free 

Patents  procured  or  fee  returned.  Expert 
services.  Send  sketch  for  free  search. 

THE  PATENT  EXCHANGE 

Jerd.ii  Building,  Washington,  D.  C. 


PATENTS 

No  attorney  fees  until  patent  allowed 
Registered  attorneys  make  our  searches 

Sketch  for  FREE  RE  FOR  T.  FREE  BOOKS- 

FULLER  A McLACHLEN 

MoLACHLEN  BANK  BLDG.,  WASHINGTON,  D.  C 


WALTON  HARRISON 

No.  2 Rector  Street,  N.  Y.  City 

[Pormely  Asst.  Examiner  U.  S.  Patent  Office] 

WIRELESS  PATENTS 

Alto  Electrical,  Mechanical  and  Chemical  Patents 


PATENTS 

THAT  PROTECT  AND  PAY 
BOOKS.  ADVICE  AND  SEARCHES  FREE 

foraach.  Hiah^RofapaMao 


Bm  RewW.  Pwptm 

Watson  EL  Coleman 

•24  P Streat.  N.  W. 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.*1 


Pstsot  Lawynr 
Waahlngtea,  D.  C. 


Digitized  by 


408 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28  No.  4 


Recent  Novel  Patents 


1,088,028.  SEAT-SUPPORT  FOR  MOTORjCTCLES. 
Daub  Jambs  Jokmitov,  Toronto,  Ontario,  Canada, 
assignor  to  The  MUltalrs  Auto  Company  Inc.,  Cleveland, 
Ohio,  a Corporation  of  Ohio.  Filed  Jan.  29,  1918.  Se- 
rial No.  744.888.  (a.  208—100.) 


ggjp' 


1,086,870.  ICE-CLEARING  TROLLET.  CBABLM  O. 
Woods,  St.  Louis,  Mo.  Filed  May  27.  1912.  Serial  No. 
700.097.  (Cl.  19—62.) 


1.  A motor-cycle  seat  support  consisting  of  the  combi- 
nation of  a telescopic  poet,  a seat  bracket  support  at- 
tached to  said  poet,  levers  pivoted  to  the  cycle  frame  and 
•held  under  spring  tension,  links  attached  to  the  bracket 
summit  and  connected  with  eald  levers,  and  means  for 
regulating  the  friction  in  the  lever  and  link  joint,  whereby 
a more  or  leas  flexible  connection  Is  formed. 

1,088,419.  CHAIR.  HnunucH  Haras,  Brtmerhaven,  Ger- 
many. Filed  Apr.  18,  1918.  Serial  No.  761,572.  (CL 
166—41.) 


An  lee  clearing’  wheel  for  trolley  wires,  comprising  a 
'journal,  a pair  of  spaced  apart  disks  carried  by  the  journal, 
there  being  a plurality  of  non-circular  openings  In  each 
disk  adjacent  its  periphery,  a plurality  of  trolley  wire  en- 
gaging elements,  .non-circular  in  cross  section,  held  In  the 
openings  in  the  disks,  and  means  for  bolding  the  disks 
against  axial  movements. 

1,088,5 18.  METHOD  OF  REFRIGERATING  LIQUIDS. 
Lbopold  Bichlbb,  Innsbruck,  Austria-Hungary.  Filed 
Jan.  21,  1911.  Serial  No.  603,990.  (Cl.  62—6.) 


A chair  of  the  character  described,  comprising  a base, 
a seat,  lever  frames  connected  at  their  lower  ends  to  the 
base  and  at  their  upper  ends  to  the  seat,  means  for  op- 
erating the  lever  frames  to  raise  and  ldwsr  the  seat  In- 
cluding a screw  threaded  shaft  and  an  arm  having  con- 
nection with  the  screw  threaded  shaft  and  extending  Into 
engagement  with  the  under  side  of  the  seat  adjacent  the 
forward  edge  of  the  latter  so  as  to  brace  the  same  and 
take  up  slack  in  the  Joints  of  the  lever,  frames. 

1.088,418.  COAL-PASSER  FOR  LOCOMOTIVE  - TEN- 
DERS. Charles  L.  Hsisukr,  Schenectady,  N.  Y,  Filed 
July  8.  1918.  Serial  No.  777,138.  (CL  105—260.) 


An  absorption  refrigerating  process  which  consists  In 
maintaining  a large  body  of  liquid  conaistlng  of  an  aqueous 
solution  of  a hygroscopic  salt  in  a closed  vessel  and  a 
smaller  body  of  the  same  liquid  In  another  closed  commu- 
nicating vessel,  evaporating  the  greater  part  of  the  water 
from  the  first  body  of  liquid  and  driving  the  steam  into 
the  second-named  vessel  and  condensing  it  by  the  appli- 
cation of  a cooling  Ihedtum  to  the  outside  of  anch  vessel, 
then  applying  a cooling  medium  to  the  outride  of  tbe  first 
named  vessel  and  that  enabling  tbe  hygroscopic  medium  In 
the  first-named  vessel  to  rapidly  re-absorb  water  taper 
from  tbe  second-named  vessel  whereby  tbe  solution  la  said 
second  vessel  is  cooled  by  reason  of  the  evaporation,  and 
constantly  agitating  both  bodies  of  llqnld  during  both  tbe 
distillation  and  absorption  operations. 

1,088,611.  LEVITATING  APPARATUS  FOR  STARTING 
AND  STOPPING  AEROPLANES  AND  THE  LIKE. 
BMiLn  Bachelet,  Mount  Vernon,  N.  Y.,  assignor  of  one- 
half  to  Miles  R.  Bracewell,  North  Adams,  Man  Filed 
Feb.  15,  1912.  Serial  No.  677,777.  (Cl.  244—2.) 


si 


1.  In  a locomotive  tender  coal  passer,  tbe  combination 
of  a fluid  prenure  operating  cylinder  adapted  for  attach- 
ment to  a tender  tank,  a piston  fitting  therein,  and  a coal 

mechanism  comprising  a plurality  of  articulated  bpparatua  for  starting  aeroplanes,  meana  for 

sections  coupled  to  said  piston  and  adapted  to  bo  trgv-  Pf®™!"?  f.  magnetic  field,  and  meana  operative 

<md.  bf  tbe  mowment.  tb.rwf,  tonrardl?  »nd  mat-  W.tlon*'10*  ”rop,*n*  10  p*rm,t  « *» 

w.rdly  wr  th.  floor  ond  mi  w.ll  of  « topdor  col  bU.  ,ttrt  wUhoo,  frlt,lon 
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Agricultural  Blasting 

A New  Profession  which  is  Offering  Attractive  and  Profitable 

Employment  for  Many. 


ANEW  profession  has  recently 
sprung  into  existence  through 
the  extensive  advertising  of  one  of  the 
large  powder  companies.  It  is  agricul- 
tural blasting.  Dynamite  has  been  ex- 
tensively used  for  a number  of  years  for 
clearing  land  of  stumps  and  boulders.  In 
very  recent  years,  it  has  been  discovered 
that  it  is  also  an  effective  and  economic 
agency  for  the  excavation  of  ditches,  in 
the  drainage  of  swamps,  for  the  planting 
of  trees,  the  rejuvenation  of  run-down 
orchards,  the  regeneration  of  partially 
exhausted  soils  and  the  subsoiling  of 
ground  underlaid  with  hardpan  and  com- 
pact soils  which  render  it  less  productive 
than  it  other- 
wise could  be 
made. 

It  is  aston- 
ishing what  a 
demand  there 
is  among 
farmers  and 
fruit  growers 
for  the  serv- 
ices of  agri- 
cultural 
blasters.  The 
powder  com- 
pany which 
instituted  the 
advertis- 
ing campaign 
and  awak- 
ened an  interest  in  the  use  of  dynamite 
in  agriculture  receives,  on  an  average, 
more  than  three  hundred  inquiries  per 
day  from  farmers  asking  for  enlighten- 
ment on  this  subject.  The  company  has 
a system  of  referring  these  inquiries  to 
independent  blasters  who  offer  their 
sendees  to  the  farmers  interested. 

The  use  of  dynamite  in  agricultural 
pursuits  is  very  simple  and  easily 
learned.  Subsoiling  and  tree  planting 
are  the  largest  fields  for  exploitation. 
These  two  classes  of  work  are  so  simple 
that  a man  can  learn  to  do  them  in  an 
hour.  The  question  may  be  asked,  “If  it 
is  so  simple  as  that,  why  would  a farmer 


employ  a professional  to  do  the  work?” 
Simply  because  he  is  afraid  to  use  dyna- 
mite himself.  There  is  something  in  the 
word  itself  that  inspires  terror,  yet 
properly  handled  it  is  no  more  dangerous 
than  gun  powder,  blasting  powder, 
acetylene  gas,  gasoline,  and  many  other 
things  which  farmers  very  commonly 
use  but  which  they  do  not  fear  because 
they  have  become  accustomed  to  them. 

In  order  to  show  the  ease  with  which 
blasting  contracts  may  be  obtained  from 
farm  owners,  we  will  tell  the  story  of  a 
young  man  who  called  at  the  office  of  a 
manufacturer  of  dynamite  recently  stat- 
ing that  he  would  like  to  take  up  agri- 

cultural 
blasting  as  a 
trade  but  that 
he  did  not 
feel  there 
was  any  work 
to  be  had  in 
that  line  in 
his  particular 
locality. 
Fields  al- 
ways look 
greener  far 
from  home. 
This  man 
felt  that  he 
would  have 
to  go  off 
somewhere  a 
thousand  miles  or  more  in  order  to  ob- 
tain blasting  work.  He  was  told  that 
as  much  of  that  kind  of  work 
could  be  developed  right  in  his 
home  community  as  could  be  found  any- 
where else.  To  test  it,  he  said,  “Well,  I 
will  take  an  automobile  and  go  out  on  a 
two  days’  trip,  distributing  farming  with 
dynamite  literature  and  talking  to  farm- 
ers and  will  then  return  and  report 
results.” 

He  found  that  he  would  be  unable  to 
use  an  automobile  because  of  bad  roads, 
so  he  took  a horse  and  wagon.  Instead 
of  remaining  out  two  days,  he  was  gone 
just  about  six  hours.  He  went  less  than 
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MANUrACTURCO  BY 

THE  ARMSTRONG  MF6.  CO. 

337  Knowlton  St.  BRIDGEPORT,  CONN. 

NSW  YORK  CHICAOO 


When  writing,  please  mention  "Modern  Electric*  and  Mechanics. 
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oogle 


starrett  Jtack 


Send  for  our  big,  new,  free  320-page  catalog 
No.  20  W,  describing  more  than  2100  styles  and 
sizes  of  tools  and  hack  saws. 


The  L S Starrett  Co  'Athol7 Mass* 

cWor\ds  Greatest c Toolmakers 


Every  man  who  has  use  for  a hack  saw,  is  glad  to  know 
that  he  can  buy  a saw  of  the  same  high  quality  as  the 
well-known  Starrett  Tools. 


No  matter  whether  you 
require  hack  saws  in  the 
course  of  your  day's  work 
or  only  for  an  “odd  job" 
about  the  house,  you  will 
find  there  is  a Starrett  hack 


saw-blade,  and  frame  suit- 
ed to  your  requirements 
Starrett  hack  saws  are 
made  of  the  best  tungsten 
steel,  tempered  by  our  se- 
cret process,  and  the  teeth 
are  evenly  milled. 


Tiny  screws 

easily  started:  You 
steady  driver  and 
screw  with  an  even 
pressure  of  the 
hand,  while  thumb 
and  forefinger,  on 
Knurled  Washer 
(see  — ►),  turn  blade 
till  screw  takes  hold. 
Then  ratchet  home. 

“YANKEE” 

TOOLS 

$7laka$eI£M77Zac/uvriicA 


ill  Right  and  left  Ratchet;  and  rigid. 

I “Yankee”  Ratchet 

I Screw-driver  No.  15 

Blade,  A1  diameter;  four  length*: 
2-in.  blade,  40c.  4-in.  blade,  50c. 

3-in.  blade,  45c.  5-in.  blade,  55c. 

j^F  Your  dealer  can  supply  you. 

Writ*  for  “ * Yankee''  Trcl  B—k"  for  met  hank  $ and  htuir- 
helders,  ir  Yankee'  Tmlt  in  the  Garage"  for  meter  isti. 

NORTH  BROS.  MFG.  CO.  Philadelphia 
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The  “RED  DEVIL”  Family 

IS  A VERY  LARGE  ONE 

OVER  3100  MEMDERS — GET  ACQUAINTED 


Here  are  two  of  them 


This  tool  is  Bonded,  or  insured  for  two  years' 
service.  It  is  a handsome,  thin  nose  model,  and 
will  go  into  many  places  that  the  large,  bulky 
pliers  will  not  get  into.  Your  dealer  has  it— or  if 
not,  will  send  a sample  on  receipt  of  60  cents, 
poet  paid. 

NO.  642 
Convenient 

Size 


The  moat  powerful  nipper  made.  Hand  honed 
cutting  edges,  if  your  dealer  can't  supply  we  will 
send  one  sample  on  receipt  of  76  cents. 

Yon*U  never  find  " Red  Devif*  on  e poor  tool. 
Send  for  Booklet. 

SMITH  A HEMENWAY  CO. 

186-7  CHAMBERS  ST.  NEW  YORK 


IA|ni  flmMlmiae  0 Pm*  Imm  Cortltndt  3376 

Wnis  Garaam  & son,  inc»  m mr  u Ynn 

GENERAL  MACHINISTS 

Models  for  all  purposes  Ug-to-datn  Manufaeturtng 

8peeial  mash  loss  designed  Experimental  work  and 

and  built  developing  of  laventloos 

“Circular  and  advlos  free." 

Pattern  Making,  dear  Cutting,  Jigs,  Tools  and  Dios 
Drafting  and  Patent  Ofllee  Drawings  REASONABLE  RATES 
112  PARK  UAH,  WEI  TUN.  N.  V..  CflMI  ttgUWCN  STREET 


BRASS  GEARS 

Osl  by  SB  sntlrsly  naw  process.  The  moat 
MOarete  vm&a  sod  st  prices  the!  esnuot  be 
equalled  by  other*.  Every  pear  hae  a hob, 
center  painted  ebony  back,  edges  turned 
tree,  hlfheet  pad*  red  breee.  and  much 
heavier  than  others.  We  carry  the  largest 
stock  in  tba  world,  and  every  gear  listed 
is  always  shipped  on  dato  of  order- 
BIRD  FOE  CIRCULAR 
OHIOAQO  BTOOK  BEAR  WORKS 
18  So.  Fifth  A vo.  Obloni 


VACUUM  PUMPS 

Toola,  Hose  and  Parts 

for  eloanora  at  wholesale.  Electric 
or  gasoline  power.  For  atatlonary 
house  or  flat  machine  or  wagon 
outfit.  Our  pumps  rugged,  will 
eland  any  wear.  Aaeemble  year  own 
machine.  Saves  half.  Dept.  Z. 

VACUUM  SUPPLY  CO.,  Ann  Arbor,  Mich. 


sir?,  i tasmsjr 

U_  CATN-OOC 


I 


Mifharical  SippBos  aid  Matirial 

of  all  ldndn, 
EXPERIMENTAL  AND 
LIGHT  MACHINE  WORK 
to  order. 

132  MILK  STREET,  BOSTON 


maumcB  ajh»  unr  n 

ohj?  oma°coot  GASOLINE  ENGINE 

0HDBB4VB  BUILT  TUM.  WUTIMVTOOr 

wn  mu.  covins  am  ov  aovep  oBiucmm  caoimcr 

NM  «a  PM  PMra.  IUII  MOT  tITUMM 

VIQNBM7  MAWPACTUEINO  CO 
aiDOLt  BLoa  wtraorr.iiewwsn 


When  writing,  please  mention  **hf.  E.  and  M." 


eighteen  miles  from  home  and  the  next 
day  returned  to  the  office  of  the  dyna- 
mite company  all  excited  and  proclaimed 
that  he  had  secured  so  much  blasting 
work  to  do  that  he  was  actually  com- 
pelled to  run  away  from  the  locality  to 
avoid  taking  more  business  than  he  could 
handle.  In  his  little  trip,  he  had  secured 
contracts  to  blast  out  six  acres  of  stumps, 
to  clear  three  acres  of  boulders  and  to 
plant  three  hundred  trees. 

The  few  farmers  he  saw  said  he  was 
just  the  man  they  were  looking  for  to  do 
that  work  and  told  him  they  knew  of 
neighboring  farmers  who  were  also  look- 
ing for  someone  for  the  same  purpose. 
He  didn’t  wait  to  see  the  neighbors  but 
came  back  to  town  to  purchase  blasting 
equipment  and  get  help. 

Opportunities  similar  to  this  exist 
practically  everywhere  in  the  United 
States.  The  farmers  are  looking  for  the 
man  that  can  handle  their  blasting  con- 
tracts. The  work  pays  well,  is  not  dan- 
gerous when  instructions  are  followed, 
and ‘offers  opportunities  for  the  excite- 
ment and  variety  that  many  a man  feels 
are  necessary  to  his  contented  existence. 

It  is  astonishing  to  one  unfamiliar 
with  the  proposition  how  many  different 
kinds  of  work  can  be  done  with  dyna- 
mite. Below  will  he  found  a summary  of 
such  work : 

. There  are  still  millions  of  acres  of  land  in 
the  United  States  which  must  be  cleared  of 
stumps  before  they  can  be  farmed.  There 
will  be  enough  of  this  kind  of  work  to  keep 
blasters  busy  for  the  next  fifty  years  at  least. 

Hundreds  of  thousands  of  acres  of  farm 
land,  especially  in  New  England  and  in  the 
West,  are  worked  with  difficulty  because  of 
boulders  of  various  sizes  lying  upon  them. 
Farmers  will  clear  up  these  boulders  gradually 
as  they  can  afford  it. 

There  is"  hardly  a section  in  the  United 
States  where  ditching  work  cannot  be  found 
The  only  reason  these  ditches  are  not  being 
dug  with  dynamite  at  present  is  because  the 
property  owners  do  not  know  of  the  method 
or  do  not  know  how  to  do  it.  Wherever  irri- 
gation is  practical,  miles  of  ditches  are  neces- 


sary. 

It  has  been  estimated  by  competent  authori- 
ties that  there  are  seventy-five  million  acres 
of  swamp  land  in  the  United  States.  Some  of 
it  is  in  every  state.  Much  of  this  land  could 
he  reclaimed  by  ditching  or  by  subsoil  blast- 
ing to  break  up  the  impervious  strata.  There 
are  wet  spots  of  varying  areas  on  fully  half 
the  farms  of  the  country  which  could  be  rem- 


edied in  the  same  manner. 

There  are  about  five  thousand  nurseries  in 
the  United  States  selling  millions  of  trees, 
etc.,  annually.  Soil  conditions  are  such  that 
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fully  two-thirds  of  these  should  be  planted 
with  dynamite. 

It  is  impossible  to  estimate  how  many  mil- 
lions of  fruit  and  shade  trees  in  this  country 
are  not  doing  as  well  as  they  should  because 
of  impervious  subsoils,  but  it  is  certain  that 
there  are  enough  of  them  to  keep  an  army 
of  several  thousand  blasters  busy  for  the  next 
twenty  years. 

Work  of  blasting  post,  telephone  and  tele- 
graph pole  holes  is  obtainable  wherever  dense 
soils  abound. 

Occasional  jobs  of  splitting  logs  can  be  se- 
cured by  blasters. 

Work  of  blasting  wells  is  obtainable  not 
only  when  new  wells  are  being  put  down,  but 
whenever  old  wells  show  a tendency  to  dry 
up  because  of  drought. 

Occasional  jobs  of  blasting  ice  jams  can  be 
obtained  every  winter. 

The  blasting  of  log  jams  is  another  occu- 
pation, but  this  work  is  seldom  obtainable 
and  is  found  only  in  logging  regions. 

In  localities  where  hard  soils  abound,  con- 
tractors have  to  employ  crews  of  men  to  pick 
the  earth  before  it  can  be  scraped  out  or 
loaded  on  wagons.  Cellars  are  blasted  in 
much  the  same  way  as  ditches. 


SUBSOILING  ON  A FARM  WITH  DYNAMITE 


What  has  been  said  regarding  cellars  ap- 
plies to  the  blasting  of  trenches,  sewers,  gut- 
ters, etc. 

Much  time  is  consumed  by  crews  of  men  in 
taking  down  old  brick  and  stone  buildings  and 
concrete  walls  that  could  be  saved  by  blast- 
ing. 

Elimination  of  mud  holes  in  roads  can  also 
be  effected.  Such  mud  holes  can  be  found  in 
country  roads  all  over  the  United  States. 
Road  commissioners  are  the  parties  to  apply 
to  for  such  jobs. 

Much  valuable  farm  land  can  be  reclaimed 
by  straightening  the  course  of  rambling 
streams. 

Road  contractors  need  the  services  of  a 
blaster  on  almost  every  road  job  they  under- 
take. Stumps,  boulders,  gravel  banks  and 

( Continued  on  page  506) 


Garleton  Generator 

=====  ~ = No.  68  ====== 

With  or  without  automatic  governor 

Diameter  4 inches.  Length  6 inches,  9 $4 
Pounds.  High  grade  workmanship.  Finish 
black  enamel  or  nickel.  1800  R.  P.  M.,  6 
volts,  8 amperes.  Carries  19-2  C.  P.  up  to 
3-16  C.  P.  Tungsten  lamps.  For  automobiles, 
motorcycles,  boats  or  any  small  lighting. 

Liberal  terms  to  demonstrating  agents 
where  we  have  no  dealers. 

The  WONDER  is  in  the  PRICE 

Also  A and  A H.  P.  Motors,  A.  C.  or  D.  C.  6 
and  8 in.  Fans.  No  Toys. 

9?'  (JEomJwmj  172  Summer,  Boston 


Low  Voltage 
Transformers 

Highest  efficiency 
and  durability 

For  operating  electrical  and  mechani- 
cal toy*. 

Work  successfully  on  110  to  125 
volts. 

Special  Bell  Type*  for  ringing  door  bells,  annunciators,  indi- 
cators. etc.  Better  than  batteries  at  lower  operating  expense. 
Write  today  for  free  descriptive 
circular . Dealers  wanted. 

O.  J.  GOETTMAKN,  Manufacturer 
525  East  Ohio  St.f  N.  S.,  Pittsburg,  Pa. 


bbSMALL  TRANSFORMERS 
FRAASA  TYPE  “SC” 

Designed  to  provide  low  voltage  current  lor  experi- 
ments. Silicon  Steel  Cores,  Enameled 
Windings,  good  insulation,  rugged  construction, 
with  high  efficiency  and  liberal  ratings,  characterize 
these  designs.  Details  of  construction  given  in 
BULLETIN  SC141 

Fraasa  Engineering  Company,  jJWeJSL 


TRANSFORMERS 

FOR  BELLS  AND  TOYS 

Jjmwvmt  Price*  High***  Efficiency 

Most  libera  discount!  to  dealers.  Write  for  drcolar. 
BRAD-DAR  ELECTRIC  CO. 

406  Bossurt  Are.  Indianapolis,  Ind. 


Tin  Crasceat  lidviral  Woi i Woriur 

Is  living  such  abaolute  satisfaction  that 

Eon  could  nothalp  but  b«  plsasod  with  it 
1 you  want  a substantial,  durabla,  cod- 
▼anion t combination  wood  worker.  Oat 
oar  catalog  tailing  all  about  It,  and  da- 
acr thing  our  llna  of  band  saws,  saw  tables, 
ska  pars,  jointara.  borars,  planars  and 
matohars.  planers,  disk  grinders,  variety 
wood  workera*  band  saw  bladee. 

THE  CRESCENT  MAOHINE  00. 

45  Columbia  Btreet.  Lsetanla.  O. 


DYNAMOS  MOTORS 

We  make  a specialty  of  small,  oompact  sturdy  little  dynamos 
for  charging  storage  batteries  and  private  lighting  plants.  Ca- 
pacity, 5 to  30  sixteen  candle-power  twenty  watt  tungsten 
lamp*.  They  are  oorrectly  designed,  well  built,  have  brush 
rocker,  reaction  brush  holders,  removable  bronze  bearing  shells, 
ars  shunt  wound  for  voltages  from  6 to  110.  Also  motors  for 
from  100  to  600  watts  for  voltages  from  6 to  120.  Bend  for 
Circular  "B"  for  prices,  also  all  parts  for  dynamos  and 

F.  B.  AVBRILL  442  Niagara  Bt..  Buffalo  H.  Y. 


Digitized  by  v^ooQle 


S°4 


MODERN  ELECTRICS  AND  MECHANICS  Voi.  28.  No.  4- 


Book  Reviews 


Any  book  reviewed  in  these  columns  may  be  secured  through 
our  Book  Department. 


Electrical  Instruments  and  Testing 

Under  the  title  of  “Electrical  Instruments 
and  Testing”  * a very  interesting  and  com- 
prehensive work  has  been  prepared  on  the 
subject  of  modern  measuring  and  detecting 
instruments,  as  well  as  their  manifold  uses. 

Even  a hurried  review  of  the  book  does  not 
fail  to  reveal  the  masterful  way  in  which  the 
author  approaches  the  subject  he  has  chosen 
and  the  systematical  manner  in  which  each 
topic  is  taken  up  and  discussed.  The  work 
opens  with  an  instructive  introduction  on  the 
elements  of  electrical  measuring  and  testing, 
rapidly  followed  by  a chapter  on  galvanome- 
ters in  which  the  many  types  are  described 
as  well  as  their  operation.  Then  follow  de- 
scriptions of  rheostats,  keys,  shunts,  standard 
cells,  voltmeters,  ammeters,  Wheatstone 
bridges,  portable  testing  sets,  testing  with 
galvanometers,  potentiometers,  condensers, 
cable  testing,  testing  with  a voltmeter,  testing 
telephone  lines,  and  a chapter  containing  nu- 
merous tables.  An  appendix  prepared  by 
Jesse  Hargrave  is  included  in  the  work,  and 
covers  the  subject  of  the  testing  of  telegraph 
wires  and  cables,  as  well  as  the  locating  of 
faults  in  telegraph  and  telephone  circuits. 
The  appendix  has  been  written  by  one  who  is 
well  grounded  in  the  subject  discussed,  and 
accordingly  represents  the  latest  practice  in 
that  branch  of  electricity. 

“Electrical  Instruments  and  Testing”  is  a 
book  that  will  be  found  useful  by  the  student, 
the  electrical  engineer  and  the  practical  elec- 
trician. 


* Electrical  Instruments  and  Testing,  by  N.  H. 
Schneider  and  Jesse  Hargrave.  Published  by  Spon 
& Chamberlain,  183*125  Liberty  Street,  New  York 
City.  Contains  856  pages  and  133  illustrations.  Cloth 
bound.  Price,  $1.00. 


Electric  Toy  Making 

Another  valuable  addition  to  the  rather  lim- 
ited number  of  works  devoted  to  the  construc- 
tion of  electrical  apparatus  for  amateurs  is 
found  in  the  twentieth  edition  of  “Electric 
Tov  Making  for  Amateurs.”* 

This  work  is  indeed  a most  interesting  one, 
for  it  comprises  numerous  descriptions  of  all 
kinds  of  electrical  experiments  and  apparatuses 
that  may  be  readily  made  with  simple  tools 
and  materials  usually  available  in  the  aver- 
age household.  The  fact  that  the  present  hook 
is  the  twentieth  edition  of  the  same  work  is 
an  indication  of  its  widespread  popularity. 
One  of  the  striking  features  that  will  be  im- 
mediately noticed  is  that  the  illustrations  rep- 
resent the  designs  of  electrical  appliances 
used  two  or  three  decades  ago.  However, 
rather  than  detract  from  the  value  of  the 
work  this  feature  enhances  it,  since  many  of 
these  old-time  experiments  are  appliances  that 
have  long  been  forgotten  and  are  now  quite 


novel  to  the  youthful  students  in  electricity. 

“Electrical  Toy  Making  for  Amateurs”  is  a 
book  that  will  undoubtedly  be  welcomed  by 
every  electrical  experimenter,  whether  he  be 
young  or  old. 

• Electrical  Toy  Making  for  Amateurs,  by  T. 
O’Conor  Sloane.  A.M.,  E.M.,  Pli.  D.  Published  by 
The  Norman  W.  Henley  Publishing  Co.,  182  Nassau 
Street,  New  York  City.  Contains  210  pages  and  77 
illustrations.  Cloth  bound.  Price,  $1.00. 


Electric  Bells  and  Alarms 

“Electric  Bells  and  Alarms”  * is  a very  prac- 
tical little  book  devoted  to  bells,  fire  and  bur- 
glar alarm  systems,  and  annunciators.  Not 
only  are  all  forms  of  circuits  included  in  the 
work,  but  all  component  requisites — such  as 
battery  cells,  bells,  push  buttons,  thermostats, 
annunciator  drops  and  other  parts  of  bell, 
burglar  and  fire  alarm,  and  annunciator  cir- 
cuits— are  described  at  length.  The  book  con- 
tains much  information  on  the  latest  practice 
in  these  branches  of  wiring,  and  even  the 
well  versed  electrician  will  find  considerable 
instruction  in  this  little  volume. 


* Electric  Bells  and  Alarms,  by  N.  H.  Schneider. 
Published  by  Spon  & Chamberlain,  128-126  Liberty 
Street,  New  York  City.  Contains  83  pages  and  70 
illustrations.  Cloth  bound.  Price,  $0.60. 


Fire  and  the  Birth  of  Civilization 

A delightful  little  essay  has  been  written  by 
C.  H.  Robinson  under  the  title  of  “Long- 
head: The  Story  of  the  First  Fire,”*  in  which 
an  absorbing  story  is  woven  about  the  first 
fire — caused  by  a thunderbolt  striking  a tree 
— and  its  discovery  by  one  of  our  prehistoric 
ancestors.  The  work  covers  at  length  the 
mode  of  living  as  well  as  characteristics  of 
the  prehistoric  man.  It  narrates,  step  by  step, 
how  the  discovery  and  subsequent  application 
of  fire  led  to  civilization ; first,  by  the  intro- 
duction of  weapons  whereby  man  became  the 
master  of  the  wild  beasts  whom  he  heretofore 
feared  to  face,  followed  by  the  advent  of 
cooked  food  and  the  companionship  of  man 
and  woman.  Later,  these  savage  men  began 
to  associate  and  co-operate  together,  thereby 
accomplishing  many  tasks  that  were  not  pos- 
sible before.  The  final  stage  described  by  the 
author  is  the  dawn  of  invention. 

“Longhead:  The  Story  of  the  First  Fire" 
is  a most  interesting  work,  since  it  deals  with 
a subject  that  cannot  fail  to  interest  every- 
one. Very  little  is  known  of  our  early  an- 
cestors who  inhabited  the  earth  long  before 
the  birth  of  history  and  any  additional  infor- 
mation relating  to  them  is  most  valuable. 

•- Longhead : The  Story  of  the  First  Fire,  by  C. 

H.  Robinson.  Published  by  L C.  Page  9c  Co.,  Boa- 
ton,  Mass.  Illustrated  with  five  full-paae  plates  made 
from  drawings  bv  Charles  Livingston  Bull.  Contains 
127  pages.  Cloth  bound.  Price,  $1.00. 
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Mechanics’:  Tables; formulas; measurements;  belting;  me- 
chanical powers;  hydromechanics;  specific  gravity;  strength 
of  materials;  shafting;  boiler  design;  care  of  boilers;  power  of 
boilers;  chimneys;  exhaust  heating;  machine  design;  machine 
tools;  slide  valve;  pulleys;  horsepower;  cylinders  and  steam 
chests;  pistons;  gearing;  dynamos  and  motors;  batteries; 
transit  surveying;  curves;  radii  and  deflections;  earthwork; 
trackwork;  etc.  Contains  330  pages  and  174  illustrations. 

Electrical  Engineers’:  Tables;  chemistry;  mechanics; 
electricity;  electrical  units,  symbols  and  quantities;  physical 
and  electrical  properties  of  metals  and  alloys;  wire  gauges; 
magnetism;  dynamos  and  motors;  armature  winding;  electri- 
cal batteries;  alternating  current  apparatus;  alternators; 
transformers;  W'attmeters;  transmission ; electric  lamps;  wiring; 
electric  heating  and  welding;  electromagnets;  controllers; car 
wiring;  etc.  Contains  414  pages  and  238  illustrations. 

Chemists’ : Definitions  and  fundamental  laws;  atomic 
weights;  pressure;  volume  and  temperature  of  gases;  weights 
and  measures;  specific  gravity;  hydrochloric-acid,  nitric-acid, 
and  sulphuric-acid  solutions;  solubilities  of  chemical  com- 
pounds; heat  measurement;  qualitative  analysis;  special  tests 
of  acids;  general  table  for  analysis;  classification  of  rare 
metals;  the  spectroscope;  nitrogen;  blowpiping;  determina- 
tion of  gold  and  silver  ores;  methods  of  assaying;  composition 
of  alloys;  tables;  antidotes  of  poisons,  etc.  Contains  332 
pages  and  11  illustrations. 
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Hand- 

books 


of  Practical 
Information 


WHEN  the  boss  asks  a puzzling  ques- 
tion— when  an  unusual  piece  of 
work  comes  along — THEN  it  pays 
to  be  able  to  put  your  finger  on  the  exact 
rule,  formula,  or  bit  of  information  that 
holds  the  key  to  the  situation.  For  it’s 
at  these  critical  moments  that  the  boss 
finds  out  who  is  “onto  his  job” — who  is 
in  line  for  promotion. 

No  books  in  existence  contain  as  much 
information  in  so  small  space  as  these 
I.C.S.  Handbooks.  One  book  is  devoted 
to  each  trade  or  profession.  They  contain 
all  the  rules,  formulas,  and  other  data  that 
you’ve  got  to  have  right  off  the  bat.  They 
are  thoroughly  indexed — any  desired  infor- 
mation can  be  located  instantly.  They  have 
been  compiled  from  the  “Easy  to  Learn, 
Remember,  and  Apply  Home-Study  Courses’1 
of  the  International  Correspondence  Schools. 
Every  fact  and  formula  is  clearly  stated. 
They  are  indispensable  helps  to  quicker 
and  better  work.  Bound  in  silk  cloth 
they  retail  regularly  for  $1.25  each. 

Special  Offer 

For  a limited  time  we  will  sell 
these  regular  $1.25  Handbooks, 
durably  bound  in  silk  cloth 
in  a convenient  pocket  size, 
at  a price  for  each  Hand- 
book of  only — 


International  Textbook  Co. 

Box  992  , Scranton,  Pa. 
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SPEED  A.C.  MOTOR 

on  your  revolving  spark  gap. 

Hade  in  two  aton  auitaWe  for  direct  con- 
nection to  any  gap  from  H K.W.  to  • LW.1 
or  larger,  and  in- 
stantly variable  in 
speed  from  S.000 
to  7,00#  revofa- 
tions  per  Minute 
without  the  use 
of  external  reais- 
tance  or  other 
regulating  devices. 
Absolutely  reliable 
and  positively 
non-beating.  High 
efidency  at  all 

Btnui  Mo- 

tor  is  indispensable  to  Dentists,  Jewelers,  Tool- 
makers, ana  all  who  require  a reliable  source 
of  power  at  variable  speed  on  A.  C.  and  D.  C. 
circuits. 

For  the  Motion  Picture  Machine,  the  motor 
is  an  acquiairion.  Thus  simplicity  of  the  con- 
trol to  invaluable  under  such  drcmnstances. 
Let  us  send  yon  free  catalog. 

BARNES  MFG.  CO. 

777  Belmont  Street.  SUSQUEHANNA,  PA. 
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( Continued  from  page  503) 

earth  are  to  be  removed  and  blasting  is  the 
quickest  and  easiest  solution  of  the  problem. 

Occasional  jobs  of  breaking  up  steel  cast- 
ings can  be  found. 

The  terracing  of  hilly  land  to  prevent  wash- 
ing of  topsoil  is  a practice  in  many  farming 
communities  where  the  land  is  rolling  and  the 
topsoil  loose  and  easily  washed.  The  terrac- 
ing is  expensive  and  laborious  work.  By 
blasting  the  subsoil,  the  land  can  be  put  in  a 
condition  to  absorb  most  of  the  water  and 
prevent  the  washing. 

Gophers  and  burrowing  animals  are  very 
troublesome  to  thousands  of  farmers  in  the 
west,  but  can  be  driven  out  by  blasting. 

Professional  blasters  usually  charge 
about  $5.00  a day  for  their  time  and  in 
addition,  make  a profit  on  the  sale  of 
dynamite  and  blasting  supplies.  But 
little  blasting  work  can  be  done  in  north- 
ern states  in  cold  weather  but  in  the 
South,  work  can  be  done  nearly  all  the 
year  round.  A fairly  industrious  blaster 
should  average  150  days*  employment  per 
year  in  the  North  and  250  days  per  year 
in  the  South.  In  the  first  instance,  his 
earnings  at  $5.00  per  day  would  amount 
to  $750,  and  if  he  used  an  average  of  50 
pounds  of  dynamite  per  day  and  supplies 
for  same,  his  profit  on  the  goods  would 
be  about  $1.00  per  day,  or  $150  per  year. 
He  should  also  make  50  cents  a day  on 
his  helper’s  time,  or  $75.00  per  year.  This 
would  make  a total  of  $975  for  the  year. 
He  should  do  at  least  this  much  the  first 
year  in  the  North. 

On  the  same  daily  basis,  his  net  re- 
ceipts in  the  South  the  first  year  should 
not  be  less  than  $1,600.  In  the  second 
year,  net  receipts  should  be  at  least  twice 
those  of  the  first  year,  owing  to  greater 
ease  in  securing  the  work,  better  knowl- 
edge of  costs,  and  the  probable  employ- 
ment of  assistant  .blasters  at  $2.50  to 
$3.00  a day,  capable  of  handling  jobs  in- 
dependently at  a profit  to  the  employing 
blaster  of  several  dollars  a day. 


GOT  HIS  NUMBER 

“I’m  sorry  to  tell  you,  mum,  that  Til 
be  leaving  you  next  week.  I’m  going  to 
get  married.” 

“That  so,  Emma  ? Who  is  the  lucky 
man  ?” 

“He’s  a policeman,  mum.  On  this 
beat,  too.” 

“That’s  fine.  I wish  you  joy.  And 
what  is  his  name?” 

“I  don’t  know  yet,  mum;  but  his  num- 
ber is  518.” — Chicago  Ledger. 
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CUTTING  GEARS  WITH  GEARS 

One  of  the  most  interesting  operations 
which  the  casual  visitor  to  a great  auto- 
mobile or  machine  shop  observes  is  the 
cutting  of  spur  gears.  This  job,  which 
formerly  meant  the  expenditure  of  con- 
siderable time  and  worry  on  a milling 
machine,  is  now  a comparatively  simple 


DIAGRAMMATIC  REPRESENTATION  OF  THE  GEAR 
CUTTING  SYSTEM 


proposition  in  the  modern  “generator.” 

Imagine  a metal  gear  running  in  con- 
tact with  a blank  made  of  some  plastic 
material  as  shown  in  Figure  1.  It  is 
plain  that  the  generating  gear  will  mould 
teeth  in  the  plastic  blank  of  the  proper 
shape  to  engage  with  it. 

Now  imagine  the  generating  gear  to  be 
made  of  hardened  steel  and  to  be  recipro- 


A GEAR  CUTTING  MACHINE  IN  OPERATION 


cated  vertically  while  both  it  and  a metal 
blank  are  rotated  at  the  proper  speed.  If 
the  edges  of  the  cutter  are  properly 
ground  and  sharpened  it  is  obvious  that 
a perfect  gear  will  be  cut. 

Figure  2 shows  some  of  the  positions 
assumed  by  the  cutter  and  the  blank  as 
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Oar  meararin*  fau*rum«t»  are  inexpmuvu  but 
well  made  and  designed  for  practical  work. 

For  sale  by  all  dealers,  or  will  be  sent  express 
prepaid  upon  receipt  of  $2.25.  Send  for  our  cata- 
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email  dynamos.  All  dealers  should  write  for  cata- 
log and  prices  of  our  line. 
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they  are  revolved.  A)  single  revolution 
completes  the  gear.  The  principle  is 
identical  to  that  of  Figure  I,  except  that 
the  cutter  is  given  a vertical  reciprocat- 
ing motion. 

The  photograph  shows  a gear  shaper 
at  work  having  completed  about  one- 
quarter  of  a revolution.  The  ram  to 
which  the  cutter  is  attached  must  be 
built  with  great  strength  in  order  to 
stand  up  to  the  work  which  it  has  to  do. 

Contributed  by 

L.  /.  Lesh. 


LADDER  TRUCK 

The  accompanying  drawing  shows  the 
main  details  of  a home-made  truck  that 
will  be  found  very  useful  for  carrying 
ladders  from  place  to  place.  This  truck 
can  be  built  at  a very  small  cost,  and 
with  only  a small  amount  of  labor. 

For.  the  truck  wheels,  get  a couple  of 
old  buggy  wheels  that  are  in  a fair 
state  of  preservation.  The  axle  is  made 


WORKINC  PLANS  FOR  LADDER  TRUCK 


from  a round  stick  of  hard  wood  of  the 
right  diameter  to  fit  the  hubs  of  the 
wheels.  The  wheels  can  be  held  in  place 
by  driving  wire  nails  through  the  ends  of 
the  axle.  The  framework  that  carries 
the  ladders  is  made  from  soft  pine 
boards,  4 inches  wide  and  1 inch  thick. 
The  comers  are  mitered  together,  and 
the  sides  are  braced  with  additional 
pieces  of  board,  as  shown.  The  side 
boards  have  holes  drilled  in  their  centers, 
to  fit  the  axle,  and  thus  allow  the  frame 
to  pivot  on  the  axle.  These  holes  should 
form  a snug  fit  for  the  axle,  as  other- 
wise the  framework  will  tip  too  easily. 
Wire  spike  nails  should  be  driven  in  the 
top  edge  of  the  frame,  so  that  they  will 
catch  against  the  ladder  rungs  and  thus 
hold  the  ladder  from  sliding  off  the  truck 
when  being  transposed. 

Contributed  by 

H.  M.  Nichols . 
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By  Thomas  W.  Poppe. 


TMa  vwk  dcacribeo  and  illustrates  the  actual  installation  of  Electric  Light  Wiring,  the  manner  in 
whkh  the  work  should  be  done,  and  the  method  ef  doing  it  It  it  intended  for  the  Electrician,  Hepler 
•»d  Apprentice.  It  solves  all  Wiring  Problems,  and  contains  nothing  that  conflicts  with  the  rulings  of 
tho  National  Board  of  Fire  Underwriters.  It  gives  just  the  information  essential  to  the  Successful  Wir* 
tag  of  a Building.  Among  the  subjects  treated  are:  Locating  the  Meter.  Panel  Boards.  Switches.  Plug 
Beeeptadea.  Brackets.  Ceiling  Fixtures.  The  Meter  Connections.  The  Feed  Wires.  Tim  Steel 
Armored  Cable  System.  The  Flexible  Steel  Conduit  System.  The  Ridig  Conduit  System.  A digest  of 
tho  National  Board  of  Fire  Underwriters*  rules  relating  to  metallic  wiring  systems.  Various  switching 
arrangements  explained  and  diagrammed.  The  easiest  method  of  testing  the  Three  and  Four-way  'cir- 
cuits explained.  The  grounding  of  all  metallic  wiring  ovstemo  and  the  reason  for  doing  so  shown  and 
explained.  The  insulation  af  Die  metal  parts  of  lamp  fixtures  and  the  reason  for  the  same  described 
and  Ulnatrated.  ISfi  pages.  Fully  illustrated.  Flexible  cloth.  Price S#  eentn 

IYNAM0  BUILDING  FOR  AMATEURS,  OR  MOW  TO  CONSTRUCT  FIFTY-WATT  DYNAMO. 

By  Arthur  J.  Weed.  Member  of  N.  Y.  Blectrical  Society. 

A practical  treatise  showing  in  detail  the  construction  of  a small  dynamo  or  motor,  the  entire  machine 
work  of  which  can  be  done  on  a small  foot  lathe.  Dimensioned  working  drawings  are  given  far  each 
piece  ef  machine  work  and  each  operation  is  clearly  described.  This  machine,  when  used  as  a dynamo, 
has  an  output  of  fifty  watts;  when  used  as  s motor  it  will  drive  s small  drill  press  or  lathe.  It  can 
he  used  to  drive  a sewing  machine  on  any  and  all  ordinary  work.  The  book  is  illustrated  with  more 
than  sixty  original  engravings  showing  the  actual  construction  of  the  different  parts.  Price,  paper,  ft# 
cents,  doth .|1.N 

TELEPHONE  CONSTRUCTION,  INSTALLATION,  WIRING.  OPERATION  AND  MAINTENANCE. 

By  W.  H.  Radcliffe  and  H.  C.  Cushing. 

This  book  gives  the  principles  of  construction  and  operation  of  both  tho  Bell  and  Independent  Instru- 
ments: approved  methods  of  installing  and  wiring  them;  the  means  of  protecting  them  from  lightning 
•ad  abnormal  currents;  their  connection  together  for  operation  as  series  or  bridging  stations;  and  rules 
for  their  inspection  and  maintenance.  Line  wiring  and  the  wiring  and  operation  of  apodal  telcpkoaa 


systems  are  alse  treated. 

Intricate  mathematics  are  avoided,  and  all  apparatus,  drcuits  and  systems  are  thoroughly  described. 
The  appendix  contains  definitions  of  units  ana  terms  used  in  tho  text.  Selected  wiring  tihes  which 


are  very  helpfal,  are  also  induded.  100  pages,  ltd  illustrations. |l«IO 
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Proposed  Aeroplane  Flight  Around  the  World. 


THE  offering  of  $300,000  in  prize 
money  by  the  Panama-Pacific  In- 
ternational Exposition  for  a 90-day  air- 
craft flight  around  the  world  has  aroused 
considerable  interest  and  discussion  in 
aviation  circles.  Strange  to  state,  al- 
though this  undertaking  is  by  far  more 
difficult  than  anything  yet  attempted  in 
aeronautics,  it  has  been  met  with  great 
enthusiasm  on  the  part  of  aviators,  most 
of  whom  believe  the  feat  possible  at 
present. 

The  proposed  route  for  this  flight  lays 
eastward  across  the  United  States,  start- 
ing from  the  Exposition  Grounds  at  San 
FYancisco.  Arriving  at  New  York  City, 
the  direction  of  flight  is  northward  over 
land  to  Labrador  and  then  across  the  At- 
lantic Ocean  by  way  of  Greenland,  Ice- 
land and  Scotland.  The  route  then  lies 
through  the  large  continental  cities,  in- 
cluding Paris,  Berlin,  Warsaw,  St.  Pet- 
ersburg and  Moscow,  after  which  comes 
a long  stretch  across  Siberia  following 
the  Trans-Siberian  Railroad.  The  re- 
mainder of  the  flight  is  across  the  Bering 
Strait  and  thence  via  Alaska  and  the 
Pacific  Coast  back  to  the  starting  point. 

The  greatest  difficulty  presented  in 
this  flight  is  the  journey  across  the  At- 
lantic Ocean.  This  problem  has  been 
somewhat  simplified  by  the  proposed 
route  via  Greenland,  Iceland  and  Scot- 


land, which  enables  landing  points  to  be 
made  on  the  first  two  mentioned  islands 
so  as  to  allow  the  airmen  to  rest.  Oth- 
erwise, a single  flight  of  about  2,500 
miles  would  be  necessary  without  any 
opportunity  for  landing.  Not  only  is 
the  crossing  of  the  Atlantic  a serious  ob- 
stacle to  overcome,  but  the  flight  across 
Siberia  presents  many  difficulties,  since 
this  country  is  remote  from  the  centers 
of  civilization,  making  it  difficult  for  air- 
men to  effect  repairs  and  secure  neces- 
sary supplies  and  fuel.  Again,  the  dis- 
tance itself,  which  will  be  at  least  30,000 
miles,  presents  quite  a task.  There  are 
few  aviation  motors  and  aeroplanes 
manufactured  to-day  that  could  cover 
this  distance  without  having  many  re- 
pairs. In  fact,  the  life  of  most  engines 
and  aeroplanes  is  probably  not  greater 
than  that  mileage. 

In  view  of  these  many  obstacles  it  is 
surprising  to  note  the  optimistic  opinion 
of  many  leading  aviation  experts,  al- 
though there  are  of  course  other  authori- 
ties who  do  not  deem  the  feat  possible 
at  the  present  stage  of  aviation.  How- 
ever, the  project  is  indeed  a very  ambi- 
tious one  on  the  part  of  the  promoters 
and  it  is  to  be  hoped  that  1915  will  wit- 
ness the  encircling  of  the  world  via  aero- 
plane. 


Tuning  for  Long  Wave  Lengths. 

By  T.  A.  Fite 


ALL  radio  operators  are  desirous  of 
receiving  messages  from  the  Navy 
land  stations  or  those  of  the  Federal 
Company  that  employ  the  Poulsen  sys- 
tem. To  do  the  latter,  a ticker  must  be 
installed.  As  this  instrument  has  been 
fully  described  in  previous  issues  of  this 
magazine,  no  attempt  to  describe  it  again 
will  be  made. 

The  average  receiving  transformer, 
tight  or  loose  coupled,  does  not  contain 
enough  inductance  to  tune  stations  using 
a wave-length  above  1,500  meters.  To 
remedy  this,  some  methods  are  presented 
below  which  the  experimenter  may  try 
out  if  he  desires. 

By  the  first  method,  a loading  induct- 


ance is  placed  in  series  with  the  antenna 
circuit,  and  still  better,  another  can  be 
connected  in  series  with  the  secondary 
or  detector  circuit.  If  these  coils  are 
placed  so  that  they  are  mutually  induc- 
tive, a large  increase  in  efficiency  will  be 
noticed.  It  can  be  easily  seen  that  the 
energy,  which  is  induced  from  the  an- 
tenna circuit  to  the  detector  circuit, 
would  be  totally  lost  otherwise.  An 
ordinary  tuner  or  loose  coupler  can  be 
used  to  advantage  if  connected  as  shown 
in  Figs.  I and  2.  The  latter  will  be 
found  to  be  the  best,  as  the  degree  of 
coupling  can  easily  be  changed. 

The  author  has  also  employed  capac- 
ity instead  of  inductance  to  increase  the 
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An  Old  Man  at  Fifty 

— A Young  Man  at  Seventy 

The  Remarkable  Story  of  Sanford  Bennett,  a San  Francisco  Business 
Man,  Who  Has  Solved  the  Problem  of  Perpetual  Youth 

By  C.  E.  PAGE,  M.  D. 

Author  of  “Natural  Cura  for|Conaumptlon,M  “How  to  Feed  the  Baby,**  etc. 


THERE  is  no  longer  any  occasion  to 
go  hunting  for  the  Spring  of  Eter- 
nal Youth.  What  Ponce  de  Leon 
failed  to  discover  in  his  world  fa- 
mous mission,  ages  ago,  has  been  brought  to 
light  right  here  in  staid,  prosaic  America,  by 
Sanford  Bennett,  a San  Francisco  business 
man.  He  can  prove  it  too,  right  in  his  own 
person. 

At  50  he  was  partially  bald.  To-day  he 
has  a thick  head  of  hair,  although  it  is  white. 
At  50  his  eyes 
were  weak.  To- 
day they  are  as 
strong  as  when  he 
was  a child.  At  50 
he  was  a worn- 
out,  broken-down 
old  man.  To-day 
he  is  in  perfect 
health,  a good 
deal  of  an  athlete 
and  as  young  as 
the  average  man 
of  35- 

All  this  he  has 
accomplished  by 
some  very  simple 
and  gentle  exer- 
cises which  he  practises  for  about  ten  min- 
utes before  arising  in  the  morning.  Yes, 
the  exercises  are  taken  in  bed,  peculiar  as 
this  may  seem. 

As  Mr.  Bennett  explains,  his  case  was  not 
one  of  preserving  good  health,  but  one  of 
rejuvenating  a weak  middle-aged  body  into 
a robust  old  one,  and  he  says  what  he  has 
accomplished,  anyone  can  accomplish  by 
the  application  of  the  same  methods,  and  so 
it  would  seem.  All  of  which  puts  the  Dr. 
Osier  theory  to  shame. 

I haven’t  room  in  this  article  to  go  into  a 
lengthy  description  of  Mr.  Bennett’s  meth- 
ods for  the  restoration  of  youth  and  the  pre- 
vention of  old  age.  All  of  this  he  tells  him- 
self in  a book  which  he  has  written,  en- 


titled “Old  Age — Its  Cause  and  Preven- 
tion." This  book  is  a complete  history  of 
himself  and  his  experiences,  and  contains 
complete  instructions  for  those  who  wish  to 
put  his  health  and  youth-building  methods 
to  their  own  use.  It  is  a wonderful  book. 
It  is  a book  that  every  man  and  woman  who 
is  desirous  of  remaining  young  after  passing 
the  fiftieth,  sixtieth,  seventieth,  and  as  Mr. 
Bennett  firmly  believes,  the  one  hundredth 

milestone  of  life, 
should  read. 

Eor  the  pur- 
pose of  spreading 
broadcast  the 
methods  of  pro- 
moting health  and 
longevity  devel- 
oped by  Mr.  Ben- 
nett an  interest- 
i n g eight-page 
booklet  which  is, 
in  effect,  a sum- 
mary of  his  sys- 
tem, has  been  pre- 
pared by  the  pub- 
lishers of  Mr. 
Bennett’s  inter- 
esting book — the  Physical  Culture  Publish- 
ing Company,  2904  Flatiron  Building,  New 
York  City. 

This  booklet  they  will  send  free  to  any- 
one sufficiently  interested  to  write  for  it. 

The  grandest  thing  in  the  world  is  Youth, 
and  it  is  one  of  the  really  great  hardships  of 
life  that  “its  beauteous  mom”  should  pass 
so  swiftly  and  give  place  to  old  age. 

For  having  solved  the  problem  of  pro- 
longing youth  during  life,  the  world  owes 
Sanford  Bennett  a vote  of  thanks.  Of 
course  there  are  those  who  will  scoff  at  the 
idea,  but  the  real  wise  men  and  women 
among  those  who  hear  of  Sanford  Bennett 
and  his  return  to  youth,  will  most  certainly 
investigate  further,  and  at  least  acquire  a 
knowledge  of  his  methods. 


Sanford  Bennett  Sanford  Bennett 

at  60  * at  72 


W*m  wrkipf,  pJ«u*  »#i Hu  “Modem  Electrics  and  Mechanic*.” 
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ASK  THIS  MAN  TO  READ  YOUR  LIFE. 

HIS  VMIEIFU  POWER  TO  REIS  HOMAN  LIVES  AT  ANY  OtSTANCE 
AMAZES  ALL  WHO  WRITE  TO  HIM 
Thousands  df  people  in  all  walks  of  life  have 
benefited  by  this  man’s  advice.  He  tells  you 
what  you  are  capable  of,  and  how  you  can  be 
successful.  He  mentions  your  friends  and 
enemies  and  describes  the  good  and  bad 
periods  in  your  life. 

His  description  as  to  past, 
present  and  future  events  will 
astonish  and  help  you.  All  he 
wants  is  your  name  (written  by 
yourself),  your  birth  date  and 
sex  to  guide  him  in  his  work. 
Money  is  not  necessary.  Mention 
the  name  of  this  paper  and  get  a 
Trial  Reading  free.  If  you  want 
to  take  advantage  of  this  special 
offer  and  obtain  a review  of  your 
life  simply  send  your  full  name, 
address,  the  date,  month  and 
year  of  birth  (all  clearly  writ- 
ten), state  whether  Mr.,  Mrs.  or  Miss,  and 
also  copy  the  following  verse  in  your  own 
handwriting. 

“Your  power  is  marvelous 
So  people  write; 

Please  read  my  life. 

Are  my  prospects  bright?'* 

If  you  wish  you  may  enclose  10  cents 
(stamps  of  your  own  country)  to  pay  postage 
and  clerical  work.  Send  your  letter  to  Clay 
Burton  Vance,  Suite  720- A,  Palais-Royal,  Paris, 
France.  Do  not  enclose  coins  in  your  letter. 
Postage  on  letters  to  France  is  5 cents. 


THIS  OXYGENATOR 
BOOKLET 


r r e: 


Every  Kick  inan  and  woman  In  the  land 
ahould  reed  this  great  booklet.  Costa 
nothing  to  get  It.  It  points  the  way  to 
honest  health,  true  wealth,  real  happi- 
ness The  more  you  have  sulTered.  the  se- 
verer your  ailment,  the  more  you  have 
“doctored" — the  more  you  need  to  read 
ftila  wonderful  story  about  Oxygenator, 
the  most  marvelous  discovery  of  the  age.  No  matter  what  the 
age.  It  la  to  your  advantage  to  read  tills  booklet  fmtn  cover 
to  cover — whether  you  have  stomach  or  bowel  trouble,  rheu- 
matism. liver,  kidney  or  bladder  disorder,  catarrh,  lung  or 
bronchial  trouble,  blond  or  nervous  disease,  ailment  or  weak- 
ness peculiar  to  men  or  women,  scrofula.  Bright'a  dlseass, 
blood  poison,  appendicitis,  or  what.  It  shows  how  thousands 
have  been  cured  by  this  wonderful  discovery  without  medicine 
or  knife,  and  after  all  else  failed. 

WESTERN  OXYGENATOR  COMPANY 

BEATRICE,  NEBR. 


HYPNOTISM 


LEARN  TO  HYPNOTIZE!  Wonderful.  Mysterious.  Faa- 
clnutlng!  Easily  learned  by  anyone  of  ordinary  intelligence  in 
a few  hours’  time.  You  can  perforin  a^tonUhlng  feats  and  pro- 
duce fun  by  the  hour.  Surprise  your  friends  and  make  your-  “ 
self  popular.  You  can  MARK  MONKY  by  giving  enter-  f 
talrunents  or  teaching  tho  art  to  others.  A veritable 
key  to  health,  happiness  and  success 
in  life.  YOU  may  learn  It!  Very  small 
cost.  Success  sure  Send  for  my  Ulus- 
trated  Fit  KB  TRKaTISK  on  Hypnotism, 

Personal  Magnetism  and  allied  Arts.  / V-rOk OF \ * 
bond  your  name  and  address  TODAY.  JXT W * 1 V\  \ 

MD.BEnS.Sta.445,  Jackson, 


When  writing,  please  mention  "M.  E.  and  M." 


wave  length.  This  method  cannot  be 
used  to  advantage  on  a tuning  coil,  but 
shows  excellent  results  when  using  a re- 
ceiving transformer.  When  a variable 
condenser  of  large  capacity  was  shunted 


across  the  antenna  and  ground  connec- 
tions, the  wave  length  of  the  circuit  was 
increased  to  2,200  meters  when  an  an- 
tenna having  a natural  period  of  480 
meters  was  used.  A remarkable  increase 
in  signals  was  noted  when  another  varia- 
ble condenser  was  bridged  across  the 
secondary  windings,  but  at  no  time  was 
it  so  efficient  as  the  connections  shown 
in  Figs.  1 and  2. 

It  was  noted  that  when  a small  Mur- 
dock tuner  was  used,  the  antenna  cir- 
cuit could  be  tuned  to  3,200  meters  with- 
out additional  inductance  and  capacity. 
The  secondary  circuit  could  be  tuned  to 
1,750  meters. 

As  an  experiment,  a variable  conden- 
ser was  shunted  across  the  secondary  or 
detector  circuit  and  was  tuned  with  a 
wave  meter  to  2,200  meters ; likewise  the 
primary  or  antenna  circuit.  While  a 
‘Navy  station  using  the  above  wave- 


length was  sending  a message,  the  varia- 
ble condenser  was  removed  and  the  full 
inductance  of  the  tuner  used  in  the  sec- 
ondary. A trifle  more  inductance  was 
also  useJ  in  the  primary  to  make  up  for 
the  removed  condenses  The  signals 
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SEND  ME  $10.  IF  YOU  DARE! 

Other  electrical  and  mechanical  workers  and  artisans  in  varous  crafts  have  done  so; 
why  not  you?  Here’s  the  proposition:  1 own  outright,  free  and  dear,  with  perfect 

titles,  several  thousand  acres  of  well-located  land  possessing  productive  soil  in  the 
best  part  of  the  Famous  Fruit  Belt  of  Western  Michigan.  This  1 will  sell  you  at 
prices  of  $20  to  $30  per  acre,  according  to  location,  on  terms  as  easy  as  $10  down 
and  $5  to  $10  per  month,  with  the  understanding  written  right  in  the  agreement* 
that,  you  have  till  Dec.  1st,  1914,  in  which  to  inspect  the  lands  1 select  for  you, 
and,  if,  after  inspection,  you  want  neither  my  selection  nor  anything  else  out  of 
several  thousand  acres  to  make  your  own  selection  from,  THAT  ALL  MONEY  PAID 
ON  THE  PURCHASE  PRICE  WILL  BE  REFUNDED.  There  are  no  strings  tied  to  this 
offer  which  means  what  it  says:  YOUR  MONEY  BACK  IF  YOU  WANT  IT.  If  you 

do  not  want  it,  someone  else  will  recognise^  the  splendid  chance  offered  to  get  a fine 
farm  home  at  a profit.  Every  year  the  price  advances  and  it  is  good  enough  for  me 
to  hold  if  it  does  not  sell. 

I have  accurate  and  comprehensive  descriptive  matter  which  will  be  sent  you  free 
on  receipt  of  your  name  and  address.  I will  treat  you  liberally  as  well  as  honor- 
ably— in  proof  of  which  1 have  not  foreclosed  a mortgage  nor  dispossessed  a pur- 
chaser in  16  years,  the  length  of  time  1 have  been  in  this  work.  Write  today  for 
printed  matter  and  map. 

Address: 

FRANK  A.  THOMAS 

Resident  Manager  for  S.  S.  THORPE 
CADILLAC,  MICHIGAN 


100%  Annual  Income  for  Life 

is  the  unusual  opportunity  that  is  open  to  a few  investors  in  our  BEARING 
PECAN  ORCHARDS. 

A few  5 and  io  acre  Pecan  groves  containing  five  and  six  year  old  trees 
which  five  years  from  to-day  should  return  you  from  30%  to  50%  annually 
and  increase  each  year  thereafter,  and  which  ten  years  from  to-day  should 
yield  you  100%  and  over  annually  and  continue  during  your  lifetime  and  that 
of  your  children  and  your  great  grandchildren.  Far  better  than  Life 
Insurance. 

THIS  IS  A GILT  EDGED 
INVESTMENT.— Absolutely  safe 
and  unusually  profitable.  It  will 
yield  a good  income  NOW. 

IMMEDIATE  ACTION 

is  necessary  if  you  want  to  share  in  y ^ Kew  York 


// 

To  St  An- 

C drewt  Bay 


— y **  — Actnml  fUmm  New  York. 

these  bearing  orchards.  p.*.  Shell 

Particulars  of  Our  Monthly  Installment  Plan,  showing  how  you  best  proposition 

can  purchase  a Pecan  Orchard  on  small  monthly  payments,  earning  w^on  enn  o»r  me  on  a 

5 pe?  cent,  et  the  start,  with  principal  doubling  in  .alu.  fa  * “ 

years  and  providing  for  a permanent  life  income  ia  given  in  J*  V V/ii.V- 

our  pamphlet,  “FORTUNES  IN  PECANS,”  sent  on  S*  thousand  dollars. 

request  / ^ Name, 


St. Andrews  Bay  NHisuyt  Orchard  Co. 


till  TiMty  MHfcf 


111  IIMIWAY,  KV  UM 


When  writing.  ple»»e  mention  "Modern  Electric*  end  Mechanic,," 
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BRONZITE 

THE  PERMANENT  GREEN  PAINT 

Use  BRONZITE  for  all  exterior 
painting  because  it  never  fades 
pwd  wears  longer  than  other 
Greens. 

BRONZITE  is  impervious  to 
chemical  action;  atmospheric  con- 
ditions;  resists  heat  and  is  non- 
eorrorive. 

COLONIAL  WORKS 

22S  237  NoraiM  Aw,  ImMn.  N.  Y. 


w 


rHY  buy  at  manufacturert* 
prices  when  you  can  buy  at 
your  own  price. 


STOP  Don  t More  you 

- have  seen  our  cut  rate 

prices  on  all  makes  of  typewriter. 

Underwood,  OUrnkL.  C.  Smiths,  lUmlngton*, 
Royals,  Smith  Premier*  and  other  mahoe. 
some  m low  as  $10.  Erery  one  PERFECT  and 
GUARANTEED  2 years. 

Writ*  today.  Don 7 delay. 

Our  free  trial  offer  will  interest  you. 

All-Make*  Typewriter  Exchange  Co. 

155  N.  CUrk  St  Chicago.  III. 


TQfGRAPHY  TMJ6KT 

IN  THB  SHORTEST 

POSSIBLE  TIME 


The  Omnigrmph  Automatic  Transmitter  combined 
with  standard  key  and  sounder.  Sends  yonr  tele- 
graph messages  at  any  apeed  just  as  an  expert  oper- 
ator would.  Five  styles  $8  up.  Circular  true. 

tafnph  Wt  Ct,  MM  St,  New  Ysk 


When  writing,  please  mention  “M.  E.  and  M.” 


were  strengthened  very  perceptibly,  but 
it  will  be  noted  that  2,200  meters  wave- 
length was  used  in  the  antenna,  and 
1,750  meters  in  the  detector  circuit. 

The  best  results  were  attained  when 
one  end  of  the  Murdock  tuner— any  like 
tuner  would  do— was  removed  and  a 
secondary  with  eight  taps  and  wound 
with  No.  32  S.  S.  C.  wire  was  inserted. 
1'he  taps  were  connected  to  two  eight- 
point  switches,  as  in  Fig.  3.  The  cou- 
pling can  be  easily  varied  with  these 
switches  without  necessitating  the  mov- 
ing of  this  coil.  A'  variable  condenser 
was  connected  across  the  secondary 
winding.  This  gave  a range  of  3,200 
meters  with  the  above  mentioned  anten- 
na. This  was  found  to  be  ample  for  all 
purposes. 

With  this  latter  arrangement,  a Navy 
station,  2,800  miles  distant,  could  be 


heard  quite  early  in  the  evening.  If  the 
experimenter  so  desires,  the  condenser 
readings  can  be  calibrated  when  using 
different  taps  on  the  secondary;  the  re- 
sult being  an  efficient  wave-meter.  Dis- 
tant stations,  as  well  as  one’s  own,  can 
be  tuned  quite  accurately  with  this  in- 
strument. The  antenna  and  ground 
should  be  disconnected  when  tuning 
one’s  own  station,  but  for  other  stations 
they  should  be  left  connected.  Use  as 
few  turns  as  possible  in  the  primary  cir- 
cuit. 


RENEWING  WORN-OUT  DRY 
CELLS 

Worn-out  dry  cells  can  be  renewed,  to 
almost  their  full  strength  by  following 
the  directions  given'below : 

The  materials  required  are  four  or 
more  fruit  jars  or  glass  bottles,  ten  cents 
worth  of  paraffin,  ten  cents’  worth  of 
rosin,  and  a little  wood  alcohol. 

(Continued  nn  pane  517T 
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TELEGRAPHY 

Classes  now  forming  for  March  Mth  in 
WIRELESS-  RAILROAD-COMMERCIAL 
Lowest  terms  in  New  England,  best  instruction. 
All  graduates  are  assisted  to  positions.  Ideal  loca- 
tion. classes  conducted  under  ideal  conditions. 
Call,  write  or  telephone  for  further  information  to 

NEW  ENGLAND  SCHOOL  OF  TELE6RAPHY 

32  Warren  Street,  Rozbory  District 
BOSTON,  MASS. 


SEE  TIE 


Our  Operators  are  with  the 

MARCONI  WIRELESS  COMPANY 
UNITED  FRUIT  COMPANY 
U.  S.  GOVERNMENT 

Wireless,  Railroad  and  Commer- 
cial telegraphy.  Day  and  Even- 
ing. Low  monthly  rates. 


Learn  Wireless 


At  the  ONLY  School  in  New  England 
Specializing  in  Wireless  Telegraphy. 


Our  instructors  have  seen  SERVICE  with  the  U.  S.  Government,  Fessenden  and 
Marconi  Wireless  Tel.  Companies  Therefore  we  assure  you  of  a PRACTICAL 
day  or  evening  course.  Full  information  promptly  given  upon  request. 
DON’T  FORGET  our  special  summer  course. 


Eastern  Radio  Institute 


899 A Boylston  Street 
BOSTON  ::  MASS. 


THE$BARRETT’S 
SCHOOL  of  TELEGRAPHY 

Commercial)  Wireless  and 
Railroad  Telegraphy  ::  :: 

DAY  AND  EVENING  CLASSES 

The  demand  for  competent  inen  and  women  operators  is  increasing 
daily  in  the  wireless  and  commercial  field.  We  prepare  students,  both 
male  and  female  to  take  the  government  examination  in  the  shortest 


possible  time.  Our  students  are  now  with  the  Telefunken  and  Marconi 
Wireless  Companies  and  the  big  telegraph  companies.  If  considering 
taking  up  the  study  of  telegraphy  in  any  of  its  branches,  take  advan- 


tage of  our  invitation  to  inspect  our  school  at  your  leisure. 

Central  Union  Gas  Co.  Building 
519-527  Courtlandt  Avo.,  Tel.  1107  Melrose  N.  Y.  City 


TYPEWRITERS  „S5£9 

Here  is  the  opportunity  of  a life  time.  If  you'are  interested  in  typewriters  we  have  the  fin  set 
stock  and  largest  assortment  at  prices  never  before  heard  of.  All  machines  covered  by  our  written 
guarantee  for  2 years.  Absolute  satisfaction  guaranteed  or  your  money  back.  Write  for  cata- 
logue today,  “it  is  free  for  the  asking. “ 

THE  M.  & M.  TYPEWRITER  CO.v  No  111  “I"  La  Sattt  Strut,  Mean,  IN. 

Diqitized  by  VjUUV  LC 


WIRELESS 

RAILROAD  - COMMERCIAL 

TELEGRAPHY 

An  Institution  with  15  years  of  success.  A complete 
course  et  e low  rate  of  tuition.  Our  new  $4,000  wire- 
less Station  complete. 

ALL  GRADUATES  PLACED  IN  POSITIONS. 


CLASSES  FORM  MONTHLY 
Open  all  Summer.  Write  for  Catalogue 

Special  Rates  $8.00  Per  Month 

“You  Kmmw  Ua—Let  U*  Know  You ” 

Correspondent  Course 

BOSTON  SCHOOL  OF  TELEGRAPHY 

18  Boylston  Street  Boston,  Mass. 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  4. 


LEARN  TELEGRAPHY  FREE 

W«  teach  jou  by  mall.  Wlrriim.  Oommoralal  and  Railroad 
Vriagnplur.  Our  course  ooeta  you  nothin*. 

Write  to* day  for  free  booklet  anutminiwg  full  deudla. 

BROOKLYN  TELEORAPH  SCHOOL 
W.U.T«Ugnph  S’ld'g.  313  Fulton  St.,  Brooklyn,  N.  Y 
Largest  Telegraph  School  In  the  U.  S. 


THE  BEST  EVENING  COURSE  IN  WIRELESS  IN  NEW  YORK 

If  you  lire  nearby  and  wish  to  hold  your  present  position,  while  studying  at  night  Complete 
•quipoMAt— twelve  instructors. 

Prepare  for  a government  license — under  a Msreoni  Engineer 

Day  Oeeraea  fa  Operatisg  and  Coaetraetfloa 
■reslsg  Oosnea  ia  Bsgfsetrlsgf  Operating,  and  Draftiagr 
Bpaniah  for  Oporatore 
New  class  In  Bngimsim i#  jdsrtr  am. 

T . M.  C.  Jh.  TELEORAPH  SCHOOL,  148  Cast  S6th  tt.,  Mow  York 


Learn  Wireless,  Railroad,  and  commercial  telegraphy;  classes 
day  and  evening;  latest  wireless  apparatus  used;  pupils  receive 
wireless  messages  from  ships  and  stations  many  miles  away. 
Write  or  call  for  descriptive  matter,  terms  and  bulletin 
giving  positions  held  by  our  graduates. 

The  PAINE  Uptown  BUSINESS  SCHOOL 
Box  A”  1931  Broadway,  near  65th  St..  New  York  City 


WIRELESS  MArN UAL  CD  1717 

AND  CATALOG  C OF  ELECTRI-  Iv  tits 
CAL  SUPPLIES  AND  NOVELTIES  A J 

DAVID  KILL OCH  CO.  Dept.  C 57  Murray  St.,  N.  Y. 


TUNERS --TUNERS 

GET  ONE  WHILE  THE  GETTING  IS  GOOD 

Bare  wire  wound— finely  finished — a new  and  per- 
fect slider  on  each  instrument — short  circuiting  of 
turns  impossible — the  best  tuner  ever  offered  at 
exceptionally  low  prices. 

A stomp  brings  you  our  leaflet  illustrating  these 
tuners  and  other  good  things  in  the  wireless  line. 

THE  WIRELESS  MFC.  CO,  CANTON,  OHIO 


NEWARK  ELECTRICAL  SUPPLY  CO. 

We  sell  EVERYTHING  ELECTRIC  ML 

Our  Wireless  Manual  and  Electrical  Material  Catalog  GRATIS 

Writ m for  it 

281  MARKET  ST.  NEWARK,  N.  J. 


If  You  Will  Take  Advantage  of  This  Right  Away 

In  addition  to  tending  GAS  ENERGY,  which  Is  the  liveliest  and  newsieet  for  thoee 
interested  in  gas  engines,  tor  one  year,  we  will  send  you  free  a copy  of  "How  to  Run  and 
Install  Gasoline  Engines.  GAS  ENERGY  covers  the  Stationery,  Portable.  Automobile, 
Marine,  Aeronautic,  and  Producer  fields  in  a way  that  no  other  paper  doea.  Just  send  fOc. 
in  postage  or  currency  and  we  will  enter  your  subscription  for  a year  and  mad 1 yon  gratis 
copy  of  the  shove  mentioned  book. 

GAS  ENERGY  CO,  22  Momy  St,  NEW  YORK  CITY 


When  writing,  pleaee  mention  "Modern  Electrics  and  Mechanica.” 
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( Continued  from  page  514) 

The  first  thing  to  do  is  to  prepare  the 
jars — quart  fruit  jars  are  the  best  for  this 
purpose,  but  bottles  will  serve  in  the  ab- 
sence of  the  former.  Since  the  jars  and 
bottles  have  necks  that  are  too  small  to 
permit  of  inserting  the  dry  cells,  it  is 
necessary  to  cut  them  off.  This  is  easily 
accomplished  by  following  the  various 
instructions  that  have  been  published 
from  time  to  time  in  Modern  Electrics 
and  Mechanics.  A simple  procedure  is 
to  wrap  a string  several  times  around  the 
portion  of  the  bottle  that  is  to  be  broken 
off  and  soak  it  with  wood  alcohol.  The 
string  is  then  ignited,  and  after  it  has 
been  almost  entirely  consumed,  the  bottle 
is  plunged  into  cold  water.  The  bottle 
will  be  broken  off  at  the  point  where  the 
string  was  tied. 

The  next  step  is  to  slip  ofF  the  covering 
from  the  dry  cells  and  bore  a number  of 
holes  in  the  zinc  covering.  If  the  holes 
are  carefully  punched,  the  results  will  be 
equally  satisfactory,  but  it  is  essential 
that  the  zinc  should  not  be  driven  into 
the  holes  so  as  to  short  circuit  the  inner 
sections  of  the  cell.  The  holes  should 
not  be  spaced  more  than  y2  inch  apart, 
and  not  too  close  to  the  top  of  the  cell. 
A solution  of  sal-ammoniac  is  then  pre- 
pared ; special  care  being  taken  to  break 
up  the  sal-ammoniac  so  that  it  will  be 
thoroughly  dissolved.  A dry  cell  is  then 
placed  in  a jar  and  melted  rosin  poured 
around  it  so  that  the  cell  will  be  firmly 
held  to  the  bottom  of  the  jar.  The  sal- 
ammoniac  solution  is  then  poured  into  the 
jar  until  it  is  within  1 inch  of  the  top. 
The  cell  will  at  once  begin  to  absorb  the 
solution  through  the  holes.  It  should  be 
left  soaking  in  the  solution  for  at  least 
24  hours,  and  if  the  solution  is  then  con- 
siderably absorbed;  pour  in  enough  more 
to  fill  it  up  to  within  1 inch  of  the  top. 
The  final  work  consists  of  pouring  melted 
paraffin  on  top  of  solution  so  as  to 
form  a solid  coating  which  prevents  the 
solution  from  being  accidently  spilled. 
This  also  enables  the  cells  to  be  handled 
more  readily. 

At  an  expenditure  of  35  cents  for  ma- 
terial, it  is  possible  to  renew  eight  dry 
cells.  This  method  is  quite  economical 
and  will  be  found  verv  useful  hv  experi- 
menters using  dry  cells. 

Contributed  by 

Harold  Rice. 


Bevinninff  April  First,  BRAUDES  “Su- 
perior” bendaeta  will  be  furuiabed  with 
aolid  German  silver  beadbanda  wbicb 
will  be  stamped 

“SUPERIOR” 

C.  Brandes,  Inc.  N.  Y. 

Look  for  tbia  name.  It  is  put  there 
for  your  protection  as  well  as  ours. 
Tbe  price  remains  at  FIVE  DOLLARS, 
complete. 

Send  stamp  for  descriptive  matter. 

C.  Brandes,  Inc. 

3 Liberty  Street,  NEW  YORK 

AGENTS 

Pacific  Coast — Aylsworth  Agencies,  149  New  Mont- 
gomery St.,  San  Francisco. 

Chicago — Winger  Elec.  & Mfg.  Co.,  718  So.  Dear- 
born St. 

Australia — G.  C.  Hamilton,  Ltd.,  177  Elizabeth  St., 
Sydney,  N.  S.  W. 


“SECONDARY 
UNITS” 

for  SPARK  COIL  and 
TRANSFORMER 
SECONDARIES 

Seed  ‘i  cent  stamp  for  oar 
"Secondary  Unit"  leaflet,  alto 
for  catalogue  of  WIRELESS 
apparatus  and  supplies. 

We  are  Chicafo  Acents  f#r  "BRANDES"  WIRELESS  PHONES 

WINGER  ELECTRIC  & MFG.  CO.,  (Nit  Ik.) 
7 1 3 So.  Dearborn  St.  Chicago,  III. 

buoceaaor*  to  Dawson  & Wlnper  Electric  Co. 


When  writing,  please  mention  “M.  E.  and  M.” 

Digitized  by  ^ 


Google 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  4 


518 


Wireless  Telegraph  Contest 

The  Wireless  Station  and  Laboratory  contest  is  a regular  monthly  feature. 
The  best  photograph  submitted  each  month  is  awarded  a first  prize  of  Three 
Dollars;  second  best.  Two  Dollars;  third  best.  One  Dollar. 

The  description  of  a station  should  not  exceed  250  words.  Write  on  one 
side  of  the  paper  only,  using  as  many  separate  sheets  as  are  necessary.  De- 
scriptions should  be  written  in  ink — not  pencil.  Typewritten  descriptions  using 
double  spacing  are  preferable  to  any.  It  is  advisable  to  send  two  prints  of  the 
photograph  whenever  possible — one  toned  dark  and  the  other  light — in  order  to 
permit  of  choosing  the  one  best  adapted  for  reproduction.  Prints  should  be 
sharp  and  distinct. 

This  competition  is  open  to  all,  irrespective  of  whether  they  are  subscribers 
or  not. 


firit'Hil 


warn 


FIRST  PRIZE 

The  following  is  a description  of  my 
wireless  station  used  at  the  St.  Charles 
College,  Grand  Coteau,  La.  The  two 


STATION  BUILDING,  POWER  HOUSE  AND  BASE 
OP  TOWER 


neat  looking  buildings  are  the  sending 
and  receiving  station,  and  the  power 
house.  The  tower  in  the  background  is 
1 15  feet  high  and  supports  the  aerial  on 
one  side,  while  the  other  side  is  sup- 
ported by  an  iron  pole  40  feet  above  the 
main  college  building,  making  a total 
height  of  125  feet.  The  aerial  has  a 
stretch  of  250  feet  and  comprises  four 
phosphor-bronze  wires  spaced  32  inches 
apart.  Its  natural  wave  length  is  between 
480  and  515  meters.  This,  of  course,  is 
far  above  the  amateur’s  allowance  but 
this  station  is  of  the  class  known  as 
“Special  Amateur,”  so  that  I am  only  re- 
stricted to  the  600  meter  limit. 

The  power  house  contains  a 2 kw. 


alternating  current  dynamo  with  a direct 
current  kw.  exciter.  The  switchboard, 
which  is  not  visible  in  the  illustration,  is 
provided  with  a Weston  ammeter  and 
voltmeter,  as  well  as  two  rheostats  that 
control  the  fields  of  both  dynamos,  to- 
gether with  three  switches  so  arranged 
that  the  combination  of  any  two  will  de- 
liver A.  C.  or  D.  C.  as  desired.  Each 
dynamo  is  belted  to  the  same  pulley  of  a 
5 )'2  horsepower  gasoline  engine  for  the 
purpose  of  throwing  off  the  belt  of  the 
alternator  when  the  direct  current  is  only 
needed  for  scientific  experiments. 

The  receiving  set  was  bought  from  the 
Murdock  firm  and  forms  quite  an  effi- 


GASOLINE  ENGINE,  ALTERNATOR  AND  EXCITER 


cient  unit.  It  consists  of  a tuning  trans- 
former, variable  condenser  of  the  slide 
type,  placed  in  series  with  the  primary 
of  the  tuning  transformer,  and  another 
variable  condenser  employed  in  connec- 
tion with  the  secondary.  A silicon  de- 
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Have  You  Seen  Our  New  325  Page 
Electrical  and  Wireless  Catalog? 

It  Is  A Record  Breaker! 


What  the  Catalog  contains-- 

125  pp.  Wireless  apparatus.  35  pp.  Motors.  6 pp. 

10  pp.  Wireless  materials.  12  PP-  Miniature  lamps.  5 pp. 

S pp.  Transformers.  ^ PP‘  FjMW'Eto-  8 pp. 

3 FF  5 pp.  Massage  vibrators.  12  pp. 

18  pp.  Miniature  railways.  12  pp. 
4 pp.  Electric  light  plants.  22  pp. 
10  pp.  Ammeters,  voltmeters. 

THE  WIRELESS  SECTION  is  four  times  as  large  as  most 
catalogs,  and  contains  diagrams  and  complete  instructions  for  erecting 
radio  equipments  of  every  type. 


5 pp.  Storage  Batteries. 
15  PP-  Telegraph  appa- 
ratus. 


Launch  lighting  sets. 
Shotguns,  rifles,  etc. 
Pocket  knives. 
Victrolas. 
Radiopticans. 
Electrical  and  me- 
chanical books, 
exclusively  wireless 
and  operating  small 


Anything  Electrical  or  Wireless  at  Lowest  Prices 


We  reproduce  below  a few  of  the  many 
We  have  large  numbers  of  others  equally  entli 

A patron  in  India  writes:  Many  thanks  for  your 

beautiful  and  educational  catalog.  It  does  you  much 
credit  and  is  indeed  fit  for  the  table  of  a king.  It 
is  an  exquisite  production. 

A gentleman  in  the  West  says:  Just  received 

your  superb  catalog.  It  is  better  than  a $10.00 
text  book. 

Another  patron  writes:  It  is  certainly  well  gotten 

This  catalog  will  be  mailed  upon  receipt 
from  first  $1.00  order.  Cost  of  publication  at 
than  those  really  interested. 


letters  which  have  recently  been  received, 
usiastic  about  our  goods. 

up.  and  any  one  interested  in  “anything  electrical** 
should  have  it 

From  another  patron:  I am  greatly  pleased  with 

your  new  edition.  It  is  truly  a work  of  art  in  the 
catalog  line. 

From  another:  It  appears  to  me  that  you  have 

incorporated  in  your  catalog  the  cream  of  all  other 
catalogs  combined. 

of  6c.,  stamps  or  coin,  which  may  be  deducted 
id  low  prices  prohibit  distribution  to  other 


The  New  Compressed  Air 
Spark  Gap 


Have  you  read  the  article  about  it  in  last  month's  Modern  Electrics  & Mechanics?*  We  have 
the  exclusive  distributing  agency  for  this  new  invention  from  which  such  remarkable  results 
are  being  obtained.  Repeated  tests  have  proven  it  capable  of  increasing  the  efficiency  of  any 
ordinary  type  of  wireless  transmitter  from  50  to  90%.  Ask  for  special  descriptive  circular. 


Dealers  Attention — We  are  Prepared  to  quote  liberal  terms  on  this  in- 
strument to  Kve  dealers.  Write  us  at  once  and  be  first  in  your  field. 


Our  Guarantee 


la  an  assurance  ot  perfect  satisfaction.  Onr  enor- 
mous business  has  been  built  np  by  selling  only  the 
best  at  money  savin*  prices. 


The  J.  J.  Duck  Company 

432-434  St.  Clair  St  Toledo,  O. 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.” 
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Ill 

The  First  Necessity 


Write  for 
Details. 

H K.  W.— $15. 
H K.  W.-  $20. 
1 K.  W.— $25. 


for  successful 
Wireless  Tel- 
egraphy is  an 
efficient  i n - 
strument. 


Mss 

Tmsfm«rs 

are  the  result  of 
scientific  design 
and  careful  con- 
struction. Con- 
nect direct  to 
A.  C.  mains  — 
equipped  with 
flexible  impe- 
dence.  5,000, 
10,000  and  20, 
00h  volt  stand- 
ard types,  spec- 
ial windings  to 
order. 


Thordarson  Elec.  Mf g.  Co. 

509  South  Jefferson  Street,  Chicago 


EXPERIMENTERS- 

ATTENTI0N 

Buy  wire  direct  from  manufacturer  and 
wind  your  own  wireless  and  other  coils. 
We  have  a small  stock  of  old  formula  wire 
which  we  offer  at  following  prices: 


No. 

Per  lb. 

No. 

Per  lb. 

No. 

Per  lb. 

14— 

22C 

15— 

22C 

1(5— 

22C 

17— 

23 

18— 

23 

19— 

23 

20 — 

24 

21 — 

25 

22— 

26 

23— 

27 

24— 

28 

25— 

29 

26— 

30  • 

27— 

31 

28- 

33 

29— 

35 

JO- 

38 

31  — 

44 

32— 

48 

33— 

55 

34— 

60 

35 — 

65 

36- 

75 

37— 

95 

38 — 1 

■05 

39—1 

.40 

40—2.00 

Cash  with  order  and  no  order  taken  for 
less  than  $1.00.  Add  postage. 

We  make  high  grade  Enameled  Cotton 
and  Silk  Covered  Magnet  Wire. 

AMERICAN  ENAMELED  MAGNET 
WIRE  COMPANY 

Muskegon  Michigan 


When  writing,  please  mention  *'M.  E.  and  M.” 


VIEW  OF  THE  SENDING  AND  RECEIVING 
INSTRUMENTS 

The  current  is  broken  by  a Murdock  ro- 
tary gap.  The  condenser  is  of  the  salt 
water  type  and  is  located  in  back  of 
transformer.  It  consists  of  36  quart  bot- 
tles, adjustable  in  sets  of  three  by  means 
of  sliding  rods.  A transformer  of  my 
own  design  is  seen  above  the  table.  A 
six  pole  switch  connects  the  secondary 
to  the  aerial,  while  the  main  current  is 
broken  by  a 30-ampere  Clapp-Eastham 
key.  A kick-back  preventer  is  used.  It 
consists  of  three  graphite  resistance  rods 
and  two  fuses.  On  the  marble  table  can 
he  seen  a Murdock  wave-meter  combina- 
tion. In  actual  operation  the  sending 
outfit  registers  a wave  of  551  meters,  but 
the  oscillation  transformer  can  bring  this 
up  to  600  by  connecting  to  points  marked 
on  the  copper  strips. 

This  2-kw.  set  is  principally  intended 
to  establish  communication  between  St. 
Charles  College  and  the  Scisniological 


tector  is  used.  The  telephone  receivers 
of  2,000  ohms  complete  the  receiving  set. 
I have  received  with  this  set  for  a period 
of  three  years  with  perfect  satisfaction. 
Lately,  I have  added  a loading  coil  and 
with  it  I find  it  quite  easy  to  get  stations 
of  from  2,000  to  4,000  meters  wave- 
length. I am  somewhat  skeptical  as  to 
the  achievements  of  some  of  our  ama- 
teurs with  their  home-made  sets,  cover- 
ing, as  they  claim,  thousands  of  miles — 
or  imagining  that  they  do.  The  best  I can 
do  under  ordinary  circumstances  is  to 
read  NAR  which  is  720  miles  distant. 

The  sending  unit  consists  of  a 2 kw. 
no  volt  A.  C.  generator,  delivering  18 
amperes  into  a Thordarson  2^/2  kw. 
transformer,  especially  made  for  my  set. 
It  steps  up  the  voltage  to  20,000  volts. 
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The  Improved  R.  J.  4 De  Forest  Audion  Detector 

Licensed  for  private,  amateur  or  experimental  use  only.  The  only  amateur  Audion  Detec- 
tor manufactured  under  the  patents  of  Dr.  Lee  de  Forest. 


Manufactured  by  the 


RADIO  TELEPHONE  & TELEGRAPH  CO. 

309  BROADWAY,  NEW  YORK 


No  other  Detector  on  the  market  will  compare  with  it 
at  any  price. 

Renewal  Audion  bulbs  may  be  secured,  in  exchange  for 
old  or  broken  ones,  for  $3.50  and  $5.00  each.  All  bulbs 
are  tested  before  shipment,  but  the  “X”  grade,  or  $5.00 
bulbs,  are  tested  for  the  maximum  possible  sensitiveness. 
With  the  Audion  you  can  easily  increase  your  range  from 
60  to  100  per  cent 


Price  $18.00 


The  de  Forest  Audion  Detectors  and  Bulbs  may  be  ob- 
tained from  the  following  authorised  distributor 


The  J.  J.  Duck  Company, 

Geo.  S.  Saunders  & Co.. 

J.  H.  Bunnell  ft  Co.,  Inc., 
John  Y.  Parke  ft  Co., 

Clapp- Eastham  Co., 

J.  Elliott  Shaw  Co., 

Manhattan  Electrical  Supply  Co., 
McCreanr- Moore  Co.. 

Ralph  Krows  Electric  Co., 

C.  Brandes,  Inc., 


Toledo.  Ohio. 
Boston.  Mass. 

New  York  City. 
Philadelphia,  Pa. 
Cambridge,  Mass. 
Philadelphia,  Pa. 
New  York  City. 
Kansas  City,  Mo. 
Seattle,  Wash. 

New  Vork  City. 


Superior  Wireless  Instrument  Co.. 
Adams-Morgan  Co., 

F.  B.  Chambers  ft  Co., 

The  Stanley  Company, 

Woodill  ft  Hulae  Electric  Co. 

H.  A.  Moore, 

Rogers  Electric  Co., 

Harry  W.  Reinhart, 

Newark  Elec.  Supply  Co., 
Aylsworth  Agencies  Co., 


Buffalo.  N.  Y. 

Upper  Montclair,  N.  J. 
Philadelphia,  Pa. 

Salem,  Mass. 

Los  Angeles,  Cal. 
Nutley,  N.  J. 

Toronto.  Ont.,  Canada. 
Scranton,  Pa. 

Newark.  N.  J. 

San  Francisco.  Cal. 
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Fixed  Receiving  Condenser 

This  is  the  most  efficient  and  unique 
fixed  receiving  condenser  on  the  market. 
It  is  of  the  rolled  type  contained  in  a nick- 
eled brass  tube  mounted  on  hard  rubber 
2x4  inches.  There  are  four  binding  posts 
— two  for  the  receivers  and  two  for  the 
instruments.  This  simplifies  the  connec- 
tions to  a very  great  degree. 

Improve  your  receiving  range  by  using 
one  of  these  very  efficient  Long  Distance 
Receiving  Condensers. 

Price  $2.00 

mccreary  - moore  company 

Hall  Bldg.  Kansas  City,  Mo. 


RESISTANCES 

For  WinlKS,  Tdieruh  ui  Tilophm 


And  for  all  other  purposes. 
Connect  your  induction  coil 
or  transformer  on  any  light- 
ing or  power  circuits. 
Cheapest  and  best  made. 

For  Rheostat  or  Heating 
purposes.  Perfect  radiation. 

Net  type.  0.5  to  15  amps. 

Hove  You  Seen  the  Dubilier 
Radiator  that  Sella  for  $5.00? 

Send  for  Catalog 

Wireless  Telephone  Transmitters 
Heavy  Current  Commercial  Type,  $5.00 
Slightly  Used,  $2.50 

Have  been  used  to  transmit  the  voice 
500  miles.  Single  transmitter  good 
for  50  miles. 

DUBILIER  ELEC.  CO.,  Inc. 

63  Fifth  Ava.,  Now  York,  N.  Y. 

Manufacturer*!-  Heating,  High  Frequency, 
Wireless,  Medical  and  other  Apparatus. 


When  writing,  please  mention  "Modern  Electrics  and  Mechanics." 
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BARGAINS 

We  overstocked*  and  want  to  dean  up  the  fol- 
lowing strictly  new,  first-class  material: 

Elector  Miniature  Railway*,  88tf%  of. 
Best  made,  nicest  looking  and  running  six  volt, 
third  rail  material.  Always  sells  at  list 
price.  Pamphlet  on  request. 
Tangsten  Bulba,  25c  each 
6 volt,  4 c.p. — Miniature  Canddabra, 
or  Edison  Base. 

Tantalum  Bnlba,  16c  eaob 
9yi,  SJ4,  4,  4J4  and  6 volts.  Miniature  Base. 
Flaab  L.lgrbta— Sbaw  Coat  Pocket  type, 
uanally  |l.BO.  Now  complete  witb 
Bulb  and  Battery,  65c  eacb 
Medical  Coll* 

A good,  strong  coil,  with  handles  and  box  for 
cell,  with  switch.  Cheap,  but  good  and  strong 
(cells  not  included). 

Coil  for  one  dry  cell 50c 

Coil  for  two  dry  cdls 65c 

Metal  Telephone*— Sold  Everywhere 
at  $2.00— Onr  Price  01*05  each 
Enamel  Wire.  No.  22,  48c  lb.|  No.  24, 
46c  lb.  | No.  28,  62c  lb. 

No.  14  Aluminum  Wire  for  aerial*, 
50c.  lb. 

Send  us  inquiries  for  any  wireless  or  electrical 
goods  you  need  this  month.  We  will  quote  attrac- 
tive price*, 

).  ELLIOTT  SHAW  CO. 

632  Arch  Strcot  Philadelphia 


Holtzer- Cabot 
Radio  - Receivers 

Talk  wilh  any  operator  who  is  using 
them“““you*re  sure  to  find  him  en- 
thusiastic. 

S*nd  for  Booklet  20E3 

The  Holtzer  Cabot  Elec.  Co. 

BROOKLINE,  MUSS. 

(Mot*  Ni*  T,rt  MBair* 


When  writing,  please  mention  "M.  E.  and  M.” 


station  at  Loyola  University,  New  Or- 
leans, La. 

Actual  tests  of  the  efficiency  are  go- 
ing on  now  between  the  naval  station  at 
New  Orleans  (NAT).  Although  the 
writer  has  communicated  with  Galveston, 
(WGV),  275  miles  away,  he  is  not  pre- 
pared to  state  the  maximum  possible 
range  with  the  set. — P.  J.  Philippe,  S.  J ., 
St.  Charles  College,  Grand  Coteau,  La. 


SECOND  PRIZE 

The  accompanying  view  shows  my  ex- 
perimental “radio”  instruments,  all  of 
which  are  of  my  own  construction  with 
the  exception  of  the  spark-coil,  ’phones, 
and  primary  switch. 

The  transmitter  (at  the  far  end  of  the 
table)  consists  of  a i-inch  coil,  condenser 
in  oil,  zinc  gap  and  spiral  coupling  coils. 
The  ebonite  switch,  to  the  left  of  the 
switchboard,  throws  into  service  a high 


WIRELESS  STATION  OF  RAYMOND  EVANS 


note  buzzer,  which  is  very  handy  for 
short  distance  work.  The  marble  switch- 
board contains  the  change-over  switch, 
aerial  tuning  lamp  and  the  earthplate.  ^ 
For  receiving  I use  a box  tuner  which 
contains  four  variable  inductances,  15 
fixed  condenser  units  and  a variable  ro- 
tary plate  condenser ; in  conjunction  with 
iron  pyrites  or  galena  and  a pair  of  1,00c 
ohm  'phones  connected  in  series. 

With  the  above  set  I get  all  the  Com- 
monwealth and  New  Zealand  stations  be- 
sides many  others.  I occasionally  heat 
Macquarie  Island  (MQI).  This  is  a low 
power  station  and  is  about  i»3^o  miles 
distant.  I also  hear  MAL,  which  is 
Mawson's  Base  in  Adelieland. 

My  sending  range  is  up  to  about  20 
miles.  It  might  be  of  interest  to  the 
readers  to  know  that  the  wireless  ama- 
teur in  Australia  is  very  much  in  evi- 
dence. In  Sydney  alone,  there  are  close 
on  a hundred.  All  of  th^se  are  licensed 
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The  Grant  Receiver 


Has  no  equal  for  long  distance  work.  Durable, 
sensitive  and  scientifically  correct. 

Head  Band  weighs  only  3 ounces . Connects  to 

receiver  by  special  non-conducting  flexible  tubing 
Perfect  insulation;  no  shocks  to  operator. 

Magnets  can  be  adjusted  very  close  to  diaphragm, 
insuring  least  magnetic  leakage. 

Buy  No  other  Receiver  until  you  get  our 
booklet  A,  fully  describing  the  "Grant.* * 

Price,  Complete  Set  as  ${V00 
illustrated  herewith  v 


We  make  a full  line  of  Wireless  instruments. 
Description  mailed  on  request . 

The  Grant  Electric  Co. 

813  Prospect  Ave. 
Cleveland  Ohio 


r 


INDUCTIVE  TUNER  New  High  Grade  Wireless  Apparatus 

A*  Witt.**.  I ■ ■ 


Want  to  do  long distance 
Receiving  ? 

Why  begin  right?  G«t 
on®  of  our  Prof  Type 
Tuners  7 x 7 * 1ft  in  , ha® 
double  slide.  S- points  witch 
wound  with  Enanralod 
Wire.  Prioe  |7  00;  n pair 
of  our  Snperlor  Receivers, 
3,000  ohms;  he ve  no  equal. 
P ice  $5  3b;  a fixed  Con- 
denser. just  the  right  capacity,  price  SOc.  without  case  40c;  end  an  And- 
ion  Detector,  nothing  so  rood,  will  not  jer  out,|  price  $lb.00;  storage 
battery  for  same,  price  f&.OO  With  the  above  list  ef  Instruments  you 
will  get  results  you  never  even  looked  for.  Or,  with  the  Taner.  Super- 
ior Receivers  and  Fixed  Condenser,  use  any  Mineral  Detector,  and  the 
results  will  surprise  you  Send  be  in  stamps  for  Illustrated  Catalogue 
None  otherwise. 

F.  B.  CHAMBERS  & CO.,  2046  Arch  St.,  Philadelphia,  Pa. 


Boatea  Variable  Condenser,  M Flataa |I.TS 

Mineral  fMectw%  composition  base....  l.Tf 

Combination  Mineral  Detector,  white 

marble  base  4.00 

••  Doable  Slide  Toner i.CO 

M Helix,  fine  finish. S.fiO 

M Junior  Condenser,  10c;  Largo  Can- 


M Small  Spark  Gap,  00c;  Air-Cooled  Gap.  1.00 
Yonr  money  back  an  these  goods  if  not  satisfied. 
Alan  Boston  Agent  tor  Bite.  Imp.  Co. 

Matt»SptMi  Ekctite  Sapplis  ad  FMfigbtt 

M.  MUELLER 

18  Devonshire  Street,  Boston 


moat  sensitive  adjust- 
ment of  any* detector 
made. 

SUPPLIES 

Buy  the  raw  material  and  make  your  own  instruments. 
Send  for  Catalogue  K 4. 

Imperial  Electric  & Mfg.  Co. 

66))  So.  Hotted  Sc  CHICAGO.  ILL. 


Our  DETECTORS  bib  Guaranteed  to  gflvo 
Full  Satisfaction  or  Money  Refunded  J3 

A1  Paolfie  Type.lYellow  Laoquar,  - - $4.00 
A1  Padfie  ype,Nlek*l  Plate.  - - - 4.80 

Cl  Catwhlaker  Type,  Yajlow  Laequer,  l.Sg 
Cl  Catwhlaker  Type,  Nickel  Plats.  - 1JW 
SBND  FOR  CIRCULARS 

THE  UNDELL  ELESTRIC  SHOP  ‘SLgrVfcT" 


When  writing,  please  mention  ''Modern  Electrics  and  Mechanics." 


Digitized  by " 


524 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  4. 


The  Experimenters’  Supply  House 


Complete  ut  of  porta,  ready  to 

aswmbla,  with  hlua  grist $3.50  ifitfe  primary  tad  aeseeiary  maatf,  S4.ll. 


■ Tbs  beat  advwrttMBMBl  for  ths  Am  00  Looas  Oouplsr  an  tba  I 
I wall  satisfied  customer*  who  hare  declared  it  la 

I TIC  MIST  SCmeUHE  INI  EfFICIENT  LHSE  CIIPIH  M TIC  BUtET 

■ There  ore  more  of  these  instrument*  In  eerrlce  todoy  than  oil  other  losos 

■ aau piers  put  together.  Tlie  design  of  this  Instrument  la  o stop  forward  la  ths 

V wireless  art  and  has  met  with  ths  pralas 

experts.  Bare  wire  primary. 
14  yjHSBT  Green  sllh  secondary.  Mahogany  tabbed 

Other  model*  $4.11 
M.00  and  $17.0$. 


SERI  4c  M STAMPS  FN  TIE  NEW 
Aid  CATALK 

Wa  aiannfantnra  tha  Urgml  Uns  of  rsllahls 
wlrelms  emrmtna  In  tha  ootmtry.  Over  IM 
wm%m  laatniteaota  mad  I9»  Parts, 
whlob  yon  eon  build  your 
at  mall  coat,  an  ahown  la 
Also.  Btarags  CdOa.  Bsotlflere. 

Motors,  Dynamsa,  Steam  Boehm.  Books.  Teal*, 
lfodsl  lengilene*.  lab' 

Flashlights  tad  Buppttm. 


ADAMS-MORGAN  CO.  A 

Box  72d  I 

Upper  Montclair,  N.  J.  w 


IBfrrlpBfl  QJrlrpImur 

By  H CCRNSBACK 

Mfmn  umtkm 


All  for  One  Dollar 

The  Four  Best  Handbooks  on  Wireless 
and  a 224-page  Electrical  Dictionary 

The  information  contained  in  these  books  will  enable 
anyone  to  construct  the  most  approved  Wireless  Tele- 
graph and  Telephone  Apparatus  and  show  you  how  to 
operate  it  with  the  most  efficiency.  Look  over  the 
contents  below  and  send  us  a Dollar  Bill  today. 

THE  WIRELESS  TELEPHONE 

80  Pages  By  H.  GERNSBACH  57  Illustrations 

Written  for  the  student  and  experimenter  and  those  engaged  in 
research  work  in  Wireless  Telephony.  Describes  all  the  present 
systems  and  inventions,  also  contains  complete  directions  for 
constructing  a simple  Wireless  Telephone.  Price  25c. 

HOW  TO  MAKE  WIRELESS  INSTRUMENTS 

96  Pages  75  Illustrations 

A treatise  by  20  wireless  experts  for  the  experimenter  and  ama- 
teur, containing  complete  directions  for  making  a “Two  Mile 
Wireless  Set,”  also  numerous  approved  Wireless  Apparatus  for 
both  high  and  low  power  sets.  Price  25c. 

WIRELESS  HOOK-UPS 

96  Pag.,  By  G.  E.  RUDOLPH  160  Hook-Up. 

No  matter  what  instruments  you  have,  you  will  find  a perfect  hook- 
up that  works  in  this  book.  Directions  are  also  given  wherever 
necessary.  It  will  enable  you  to  get  better  results  from  your  appar- 
atus and  to  cover  much  greater  ranges.  If  you  want  to  get  the 
most  efficiency  from  your  station  you  need  this  book.  Price  25c. 

CONSTRUCTION  OF  INDUCTION  COILS 
AND  TRANSFORMERS 

96  Pac«  By  H.  W.  SECOR  72  IUiutr.tioM 

Describes  fully  the  design  and  construction  of  various  sized 
Induction  Coils  and  Transformers.  Price  25c. 


HANDY  ELECTRICAL  DICTIONARY 


Contains  definitions  of  4800  words,  terms  and  phrases  used  in  the 
electrical  profession,  also  various  circuits  and  wiring  diagrams. 
Just  fits  the  vest  pocket,  where  it  is  always  ready  to  assist  you  in 
solving  any  perplexing  problem  that  may  come  up.  Price  50c. 


SPECIAL  OFFER:  $1  QO 

All  Five  Books  Prepaid  JL 


Modern  Publishing  Co., 


82  UNION  SQUARE 
NEW  YORK  CITY 


Wken  writing,  please  mention  "Modern  Electrics  end  Mechaatav* 
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WIRELESS  STATION  OF  W.M.  H.  ALLISON 

table.  The  key  is  mounted  on  the  left- 
hand  side  of  the  table  near  the  switches 
and  the  protective  condenser,  making  the 
A.  C.  wiring  very  compact  and  keeping 
it  away  from  the  receiving  apparatus  at 
the  right. 

The  receiving  set,  which  is  contained 
in  the  small  case,  consists  of  a Blitzen 
receiving  transformer,  three  rotary  vari- 
able condensers,  three  fixed  condensers, 
galena  and  audion  detectors,  a switch 
for  connecting  to  either  detector,  and 
Pickard  adjustable-magnet  type  receiv- 
ers. The  large  case  in  the  rear  contains 
a loading  coil  as  well  flashlight  batter- 
ies for  the  audion. 
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by  the  Commonwealth  Government  and 
are  allowed  wavelengths  up  to  250 
meters. 

I obtain  many  useful  hints  from  Mod- 
ern Electrics  and  Mechanics  and  I 
never  miss  a copy. — Raymond  Evans, 
Sydney , N.  S.  W Australia . 

# ~ 9 

THIRD  PRIZE 

In  the  accompanying  illustration  are 
shown  the  instruments  used  in  my 
station. 

The  transmitting  end  consists  of  a 
Clapp-Kasthain  rotary  quenched  spark 
set  and,  with  the  exception  of  the  key, 
is  all  mounted  on  the  upper  section  of  the 


IMPROVED  DETECTOR 

UNtttl  II  CMKKUI  IMUtt  HfUTIKS 


This  detector  hss  a genuine  hard  rubber  base — 
not  composition.  All  the  parts  are  of  brass.  at» 
tract!  vely  and  durably  nickel-plated.  Tension  at 
the  point  of  contact  can  be  instantly  Taried  by  a 
simple  turn  of  knurled  rubber  knob.  Post  is 
pivoted  and  cup  is  rotatable  so  as  to  enable  every 
portion  of  crystal  to  be  reached.  Postpaid,  $S.OO. 

A.  H.  Grebe  & Company 


10  VAN  WYCK  AVC. 

RICHMOND  HILL,  N.  Y. 


. You  like  to  do  things— 
make  things,  don’t  you  ? You 
delight  in  experimenting — inventing 
perhaps.  Surely  you  will  want 

EXPERIMENTS 


By  Philip  E.  Edelmaa 

— the  new  book  that  takes  you  into  the  very  inside 
of  experimenting — the  successful  methods — the  most 
spectacular  physical  and  chemical  effects.  “Home  Elec- 
tric Welding”  and  “Making  a Modern  Wireless  Out- 
fit” are  but  two  of  the  many  subjects  mm 

presented.  Then  there  are  working 
directions  and  practical  “how  to  do  g $'||  sO  O 
it”  data — needed  by  every  practical  a I 
worker.  / * Inll 

Easy  to  understand  and  apply,  re-  g (Mail  today 
quiring  no  expensive  equipment ; g and  save  33  VS 
above  all,  interesting  and  new,  g P*1*  cent.) 
this  book  will  be  indispensable  f Mr  PIINa  E.  Mat** 
to  you.  ' 202  Lfaisla  Stall, 

Present  indications  are  that  " Wawipilh,  Min. 
the  edition  will  be  sold  out  / Sir:  I am  enclos- 

before  publication — you  may  / .ing  $1.00  as  payment 
not  be  able  to  get  a copy  M m Tull,  at  special  pre- 
ii  veu  «*,<*  fltv  lonaer.  / Publication  price,  for 


if  you  wait  any  longer. 


}py  m m full  at  special  pre- 
/ publication  price  for 

/which  please  send  me 
me  a copy  of  “Experi- 
/ ments,”  $1.50,  as  soon  as 


Philip  E.  EMaiaa,  / ments,”  $1.50,  as  soon  as 
Mtatmdlft.  Mks  a re*«y-  My  money  will  be 

. ..  . " . " * refunded  if  I am  not  satisfied. 



tions,”  $150  postpaid  / Address  

When  writing,  please  mention  “M.  E.  and  M.” 
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WIRELESS-  BARGAINS 

We  have  purchased  the  entire  stock  of  raw  and  finished  material 
of  the  Etheric  Wireless  Mfg.  Co.  and  offer  these  goods  at  25  coat* 
oa  tlie  dol'er. 

No.  125.  TUNGSTEN  NICKEL 
VEST  POCKET  FLASHLIGHTS 

with  Tungsten  bulb  and  Ever-  CCm 
ready  battery,  complete  - - 
Extra  bulb,  25c.  Extra  battery,  25c 

THIS  50c  POCKET  C1GAK  UGHTEK 
Turn  the  wheel.  Flint  good  for 
5,000  lights.  (2  for  25c),  or  - - 
each  -----  1DC 
New  Flints,  5c  6 for  25c 

No.  10.  TUNGSTEN  FLASHLIGHT 


% 


6 inches  long.  QOr 
Comolete  - 


Complete 
Extra  Battery 
Extra  Bulb  - 


25c 

26c 


ETHER1C  WIRELESS  DETECTOR  . 

Regular  Price  $1.00.  Banal.  Price  50c 
Western  Agents  for  ELECTRO  IM- 
PORTING CO.  on  Wireless  Goods. 
Same  Catalog.  Same  Prices.  E.  I. 
Co’s.  Wireless  lessons.  1 lesson  (num- 
bers from  1 to  20  and  corer)  furnished 
with  each  $1.00  purchase.  The  com- 
plete set  with  $20.00  order. 
mps  for  our  3 complete  catalogs  and  bargain  sheet 
Of  raw  material,  and  lesson  coupons. 

LA  SALLE  LIGHT  CO. 

Former  location  of  Anderson  Light  & Specialty  Co. 

1 34-136  N.  La  Salle  St..  Chicago  (Opposite  City  Hall) 


Send  4c  in  stam\ 


2 MODEL  ENGINEER 


AND  ELECTRICIAN 


Edited  bj  Perdvel  Marshall,  A.  I.  Mach.  B. 

Published  weekly  et  London,  Bug. 

The  paper  which  tells  yon  how  to  make 
model  locomotives,  steam  and  gae  engines, 
aeroplanes,  motor  cycles,  boats,  dynamos, 
motors,  colls,  batteries,  wireless  apparatus, 
and  everything  mechanical  and  electrical. 
Just  the  paper  for  the  man  or  boy  with  a 
workshop.  It  la  written  by  experts,  and  la 
read  by  scientific  amateurs  and  profes- 
sional mechanics  and  electrician*  all  over 
the  world.  It  has  thirteen  year**  reputa- 
tion for  hlgh-grado  Instruction  la  the 
theory  and  practice  of  small  power  en- 
gineering. 

Brery  Issue  Is  fully  Illustrated. 

Single  copies  6 cents.  Annual  subscrip- 
tion three  dollars  postpaid. 

Solo  Agents  for  U«  8.  A.  and  Canada. 

SPON  & CHAMBERLAIN 
123G  Liberty  Street 
NEW  YORK 


When  writing,  plemse  meation  MM.  E.  sad  M." 


Mjy  aerial  is  of  the  inverted  “L”  type 
and  is  60  feet  high  and  60  feet  long.  It 
is  composed  of  four  wires  spaced  three 
feet  apart. 

All  wiring  in  both  receiving  and  send- 
ing circuits  is  done  With  stranded  wire  of 
a suitable  gauge. — Wm.  H.  Allison , 
Worcester , Mass. 


HONORABLE  MENTION 

A photo  of  my  wireless  station  is  here- 
with submitted  for  entry  in  your  wireless 
contest. 

The  transmitting  instruments  consist 
of  a i Vo-inch  spark  coil,  helix  wound 
with  No.  io  copper  wire;  glass  plate 
condenser,  zinc  spark  gap,  heavy  key, 
and  all  necessary  switches.  The  power 
used  is  supplied  from  two  6- volt  60- 
ampere-hour  storage  batteries. 

For  receiving  I use  a loose  coupled 
tuner,  silicon  and  iron  pyrite  detectors, 


WIRELESS  STATION  OF  F.  W.  BURGESS 

two  fixed  condensers,  and  a 3,500-ohm 
headphone.  The  D.  P.  D.  T.  switch 
mounted  on  the  board  at  the  back  of 
table  is  employed  as  a change-over.  I 
also  have  a buzzer  for  testing  the  de- 
tectors. 

My  aerial  is  composed  of  two  No.  14 
copper  wires,  150  feet  long,  on  12-foot 
spreaders,  and  is  suspended  between 
masts  55  feet  high. 

I have  had  excellent  results  from  this 
set,  having  heard  two  New  Zealand  sta- 
tions, both  over  1,000  miles  distant,  as 
well  as  many  others  in  Australia,  and 
on  board  steamers.  Nearly  all  of  the 
above  instruments  are  home  made.  Call 
letters,  XDA. — F.  W . Burgess.  Wagga 
Wagga.  N . S.  W.t  Australia. 
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MURDOCK  APPARATUS 

CONSISTENTLY  AND  PERMANENTLY  GOOD 


From  the  mast-high  wires  of  far  off  ships,  from  the  tall  towers  of  distant  land 
stations,  from  the  modest  antenna  grids  of  nearby  amateur  installations,  over  the 
waters  of  the  seven  seas,  and  from  the  four  quarters  of  the  globe,  the  surging 
trains  of  ether  waves  speed  to  you,  to  be  transmuted  into  the  intelligible  signals 
of  the  telegraphic  code. 

Have  you  the  RIGHT  apparatus,  surely  to  capture  the  fading  energy  of  the 
far-flung  wave,  positively  to  abstract  from  space  the  feeblest  of  the  speeding 
signals,  unmistakably  to  register  in  your  eager  ears  the  clear-cut,  sharply  defined 
dots  and  dashes  ? 

The  MURDOCK  set,  shown  above,  is  a beautifully  compact  combination  of 
splendidly  constructed  instruments,  permitting  the  sensitive  reception  of  wireless 
signals  with  the  ease  and  reliability  possible  only  with  the  RIGHT  apparatus,  the 
kind  YOU  should  have. 


The  set  includes:  a receiving  transformer,  a load 
fag  inductance,  two  variable  condensers,  a switch 
for  changing  capacity  circuits,  a silicon  detector 
with  a fixed  condenser,  a test  buzzer  for  detector 
adjustment,  all  mounted  on  a mahogany  base,  and 
correctly  wired  ready  for  use.  The  price  quoted 
includes  a pair  of  2400  ohm  double  head  receivers 


with  rubber  covered  headband  and  silk  cov- 
ered cord.  With  this  equipment,  signals  should 
be  received  from  hlgh-power  stations  over  dis- 
tances of  from  1000  to  9000  miles,  depending 
upon  the  location  of  the  set,  and  the  ilse 
of  the  antenn  La  to  which  it  is  connected. 


Price,  complete,  $50.00,  with  cover,  $55.00 

A copy  of  our  Catalog  No.  12,  descriptive  of  a very  high  grade  line  of 
apparatus,  will  be  sent  upon  request. 

READY  MARCH  20 
THE  MURDOCK  LOGBOOK 

Keep  a permanent  record  of  your  station’s  work  in  this  convenient 
book,  120  pages,  9x6  inches,  full  cloth  cover,  only  $.26. 

WM.  J.  MURDOCK  CO. 

40  Carter  St, 

CHELSEA,  - - . MASS. 

630  Howard  SL,  San  Francisco 
MURDOCK  APPARATUS  SOLD  BY 

The  Rogen  Electric  Co.,  The  J.  J.  Daclc  Co., 

145  qmeen  SL,  West,  4SS-4B4  St.  Clair  Bt.v 

Toronto,  Canada.  Toledo,  Ohio. 


When  writing,  please  mention  "Modern  Electrics  and  Mechsnics." 
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Questions  and  Answers 

i 

1 

Questions  and  queries  pertaining  to  electrical  and  mechanical  sub- 
jects and  of  general  interest  to  all  readers,  will  be  answered  in  this 
department.  Name  and  full  address  of  the  sender  should  accompany 
all  inquiries.  Questions  that  are  not  deemed  by  the  editor  to  he  of 
general  interest,  will  not  be  published  and  no  answers  will  be  given 
by  mail. 

n 
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DYNAMO. 

(37)  H.  H.,  Monticello,  Minn.,  writes: 

Q.  1. — He  has  a 5 kw.,  t 15-125  volt,  33  am- 
pere direct  current  dynamo  that  is  used  for 
operating  a moving  picture  arc  lamp  and  some 
incandescent  lamps.  In  spite  of  being  driven 
at  full  speed  the  machine  does  not  seem  to  be 
capable  of  carrying  its  expected  load.  How 
many  20-watt  tungsten  lamps  should  it  light? 

A.  1. — Five  kilowatts  at  125  volts  means  a 
current  of  40  amperes,  so  if  you  have  diffi- 
culty in  getting  33  amperes,  the  machine  is 
certainly  not  up  to  its  rating.  Unless  the  field 
magnets  at  pterent  do  not  overheat,  we  would 
advise  you  to  increase  the  speed.  Perhaps  the 
machine  has  a compound  field  magnet  wind- 
ing, but  for  some  purpose,  as  for  safety  in 
storage  battery  charging,  the  series  coils  have 
been  intentionally  short-circuited.  If  so,  re- 
move the  “lumper.”  If  armature  does  not 
seriously  heat,  you  may  safely  demand  more 
current.  We  do  not  know  how  many  amperes 
the  arc  lamp  requires,  but  with  the  full  5000 
watts  available,  the  machine  should  operate 
250  of  the  incandescent  lamps. 

Q 2.- -What  is  a good  book  to  follow  for 
wiring  one’s  own  house? 

A.  2 — See  the  book  entitled  “House  Wir- 
ing” by  l'oppe,  advertised  in  this  magazine. 


lead  in  would  have  the  least  wave-length. 


BELT. 

(39)  J-  K.,  New  York  City,  asks  : 

Q.  1. — Why  does  a belt  run  off  the  pulley 
when  the  load  is  applied? 

A.  1. — Apparently  the  pulley  has  a straight 
instead  of  a crowned  face.  Try  a straight- 
edge on  it  to  ascertain  the  truth.  If  it  is 
crowned,  perhaps  the  angles  are  not  equal. 

Q.  2. — What  is  the  purpose  of  “Commutat- 
ing poles”  in  direct  current  dynamos? 

A.  2. — When  current  flows  around  the  arma- 
ture, the  iron  core  is  magnetized  in  a direc- 
tion cross-wise  to  the  regular  field.  This  dis- 
torts the  path  of  the  lines  of  force,  resulting 
in  spancing  at  the  brushes.  By  putting  on 
these  auxiliary  poles,  and  energizing  them  by 
connecting  their  windings  in  series  with  the 
armature,  a counter  or  corrective  magnetism 
is  set  up. 

Q.  3. — Is  braking  of  printing  press  and  ele- 
vator motors  effected  by  short  circuiting  the 
armature  through  a resistance? 

A.  3. — Yes,  for  this  method  can  produce  a 
much  more  gradual  retardation  than  the  me- 
chanical friction  type. 


AERIAL. 

(38)  J.  W.  H.,  New  York,  asks: 

Q.  1. — I understand  that  the  distance  be- 
tween wires  in  an  aerial  should  not  be  less 
than  one-fiftieth  of  their  length  in  order  to 
get  the  best  results.  Is  this  correct? 

A.  1. — In  order  to  get  the  separate  effect 
of  each  wire  the  distance  between  wires  should 
be  as  large  as  convenient,  but  in  any  case 
should  not  be  less  than  one-fiftieth  of  the 
length  of  the  span. 

Q.  2. — If  an  aerial  is  constructed  with  three 
wires  each  fifteen  feet  long  and  the  wires  con- 
nected together  at  the  end  where  the  lead 
in  is  connected,  will  the  wave-length  be  great- 
er or  less  than  one  in  which  the  wires  are 
connected  in  series?  That  is,  the  open  end 
of  the  antenna  would  come  on  the  same 
spreader  as  the  lead  in.  Would  the  wave- 
length of  either  of  these  be  greater  or  less 
than  a single  wire  forty-five  feet  long? 

A.  2. — The  single  wire  would  have  the  great- 
est wave-length  and  the  one  where  all  of  the 
wires  are  connected  together  at  the  end  of  the 


SERIES  CONDENSER. 

(40)  H.  T.  Van  Patten,  Washington,  asks: 
Q.  1. — In  the  August  issue  of  the  Electrician 
and  Mechanic,  in  the  answer  to  question  2085 
it  is  stated  that  a series  condenser  will  not 
reduce  the  wave-length  of  the  antenna.  From 
the  articles  that  have  appeared  from  time  to 
time  I have  always  understood  that  a series 
condenser  would  reduce  the  wave-length.  It 
certainly  would  appear  so  from  the  considera- 
tion of  the  formula  for  two  condensers  in 
series.  Was  this  an  error? 

A.  1. — The  question  you  quote  does  not  say 
that  the  wave-length  cannot  be  reduced  by  the 
addition  of  a series  condenser.  In  this  par- 
ticular case  it  was  preferable  to  change  the 
antenna  rather  than  put  in  a condenser  to 
bring  down  the  wave-length.  A long  antenna 
with  a series  condenser  will  not  radiate  effec- 
tively when  it  is  necessary  to  make  large 
changes  in  the  wave-length.  You  are  correct 
in  the  statement  of  the  formula.  Two  con- 
densers in  series  will  have  a smaller  capacity 
than  either  alone. 
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Did  You  See  the 


A USEFUL  APPARATUS 


BUZZOPLEX 

for  Learning  Wireless  Signals.  Testing  Crys- 
tal Detectors.  Regular  Wireless  Transmitting 
Key.  And  for  operating  regular  telegraph 
line  circuits  many  miles  long  with  one  cell  of 
battery. 

Send  for  free  descriptive  circular  of  the  Buzzoplex.  Also 
for  our  new  Manual  of  Instruction  and  Wireless  Catalogue. 


1 Price  $12.00 

Subject  to  Discount 


J. 


H.  BUNNELL  & CO.,  Inc 


Electrical  Manufacturer* 

■f  32  Park  Place  (Broadway  Block)*  New  York 


LATEST  MODEL  LOOSE  COUPLER 

Siz.  16"x6"  High 

Primary  Housing  Hard  Rubber,  Woodwork  Hand  rubbed 
Mahogany,  Secondary,  Green  silk  covered  wire  1 1 taps, 
Cable  connection,  slides  easily  biggest  value  for  the  money 
offered  by  any  one.  Price  $15.00.  Other  Models,  $7  & $9. 

Send  2c.  stamp  today  for  all  my  literature. 

J.  F.  ARNOLD,  243  East  118th  St.,  NEW  YORK 


‘rADIo’  Apparatus  of  Quality 

Direct  from  Factory 
to  Experimenter 

Metallic  Enclosed 

Rectifying  Detector 

Scientifically  perfect -The 
only  detector  with  a short- 
circuiting  switch,  which  abso- 
lutely prevents  burning-out 
when  transmitting. 

Hard  Rubber  insulation, 
nickel  plated.  A record 
breaker  wherever  used. 

Send  stamps  for  latest 
Bulletins. 

The  Radio  Apparatus  Co. 

Price,  Po.tpaid,  $2. SO  Pottstown,  Penn..,  U.  S.  A. 


LICENSED  AGENTS  FOR 

PERIKON  CRYSTALS 

$4  .0  0 PER  SET 

| — TESTED  AND  SEALED 

GEO.  S. 

168  Washington  St. 


WE  WISH  TO  ANNOUNCE  THE  NEW 

SAUNDERS  NAVY  TYPE  TUNER 

£^1  J—  q q FINISHED  IN  GENUINE  MAHOGANY 


15  — 


GENUINE 
AND 

POLISHED  HARD  RUBBER 


SAUNDERS  AND  CO. 

BOSTON,  MASS.  H Devonshire  St. 


CARDBOARD  TUBING 

IN  SIZES  SUITABLE  FOR 

TUNING  COILS,  LOOSE  COUPLERS, 

TESLA  COILS,  Etc., 

SPECIAL  SIZE  26"  x 8"  DU. 

Semi  2c  stump  far  price  list 

BEETLE  & MACLEAN 

21  BROMFIELD  ST..  BOSTON.  MASS. 


LOOSE  COUPLER  PARTS 

mahogany  base  Tarnished  and  polished,  80c.;  S end  pieces 
of  primary.  80c.;  lathed  turned  pieces  for  secondary.  70c.; 
Hiipport  for  rods.  15c.;  Primary  enamel  windings  finished, 
$1.50;  secondary  windings  silk  with  tops.  $1.75:  switch  arm 
knoli  an  J bushings.  50c.;  contact  points  lathe  turned.  5c.  each; 
2 guide  rods  for  secondary  with  binding  posts,  50c.;  bushings 
for  rods,  25c.;  slider  roil  and  slider,  55c.;  binding  posts.  20c. 

All  goods  over  $1.50  sent  postpaid  any  part  of  the  world. 
Send  money  order. 

G.  S.  CROWTHER,  1414  Pembroke  St.,  victoria,  b.  C. 


Special  introductory  price, 


New  Model 

HALCUN  LOOSE  COUPLER 

Solid  mahogany  woodwork.  Bare  wire 
primary  in  grooved  non-shrinkable  com- 
position tube.  Green  silk  covered  sec- 
ondary. Tunes  to  2000  meters. 

$7.50  prepaid  in  the  U.  S. 


HALLER-CUNNINGHAM  ELECTRIC  CO., 


428  MARKET  STREE 
SAN  FRANCISCO  T 
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A Complete  Wireless  Station 

Coniltto  of  1 double  elide  toner  7g  In. 
long  wound  with  ISO  feet  of  e ilk  covered 
wire,  0 ir  "Don’t  Jar  Out"  unlvereal 
detector.  1 burner  and  ewlteb  that  telle 
if  yonr  detector  le  working,  1 D.  P D.  T. 
aerial  switch.  1-364  ohm  potentiometer 
—it  inereaeee  your  phone  tone  and  dle- 
tance  30%.  1 fixed  eondeneer.  1 stand* 
ard  wireless  key, 

1 spark  soil  guar 
to  five  IK 
In.  spark,  1 helix 
and  cord.  1 mach- 
ine turned  spark 
gap,  1 flat  S- plate 
condenser,  1-1000 
ohm  doable  pole 
receiver  and  cord, 
1 nickeled  head- 
band,  6 insulators 
and  diagram 

St.,  N.  T. 


THE  WIRELESS  MAP -For  All  Progressive  Operators 

It  is  a complete  Wireless  Encyclopedia  in  map 
form.  Easily  read.  Simpler  than  a book.  Shows 
everything.  All  stations  over  1 KW.  Calls,  power, 
owner,  location,  ship  routes  and  vessel  calls,  time 
divisions,  all  map  features,  etc.,  etc.  Scale  furnished 
with  each  map.  Free  circulars  mailed  upon  request. 

Price,  Postpaid,  in  Substantial  Tube $1.00 

B.  FRANCIS  DASH  I ELL,  Irvington,  Baltimore,  Md. 

AT  LAST!  A PERFECT  SLIDER 

Does  not  wear  your  coil,  as  the  contact  point  can  be  lifted  off 
the  wire  when  you  move  It. ..  Touches  one  turn  of  wire  at  a 

time. ..  .Contact  always  firm  and  certain Compact,  neat, 

and  of  the  very  beet  construction Made  for  3/16  and  Kth 

Inch  rods Only  35  oente:  or  2 for  56  cents,  postpaid 

NOTE:  If  you  use  oalena,  this  slider  will  literease  the  sensi- 
tiveness of  your  set  25  to  50%.  Addrcas: 

JOHN  V.  PURSSELL,  Timillytovi  Statin,  Waikiiftoi,  0.  C 


In  order  to  Introduce  THE  BOYS’  MAGA2TNE  to  thou- 


sands of  new  readers  we  will  give  away  one  of  these 
splendid  Electric  Engines  to  each  new  6 months’  sub- 
scriber. Remit  but  75c  for  both  the  Engine  and  Maga- 
zine. This  Electric  Engine  has  speed  control  and  revers- 
ing lever  and  will  run  1000  revolutions  a minute  on  one 
dry  battery.  Safe ; easy  to  operate.  A marvel  of 
mechanical  and  scientific  Ingenuity. 

TUP  PnVQ’  MAPA7IMP  ‘s  the  tli«*t  bov»’  publication  in  the 
mCDUTO  IIIAbALlMC  world.  Clean,  Winellng  .torlei- 
beautifully  Illustrated  throughout,  both  In  black  and  whlto  and 
la  colors.  Departments  devoted  to  Electricity,  Mechanics,  Ath- 
letios.  Amateur  Photography,  Amateur  Carpentry  and  Stamp 
and  Coin  collecting. 

nOflPR  TO  I1AV  'll  refbnd  your  money  immediately  if  you 

UrxULlt  lU'UHl  ure  not  more  than  pleased  with  both  tho 
Magazine  and  Engine.  (We  prepay  transportation  charges.) 

The  Bcott  F.  Redfleld  Co..  1501  Main  8t.,  Smethport,  Pa. 

THE  BOYS’  MAGAZINE  is  on  sale  at  all  netrs-stands. 


mcmciuui  Duy  nappy  i 


Engine  ismuch  larger 
than  illustration. 


When  writing,  please  mention  “M.  E.  and  M.” 


Q.  2. — Is  a tikker  detector  more  sensitive 
Ilian  the  perikon  or  electrolytic  detectors? 

A.  2. — It  has  been  generally  considered  that 
the  .perikon  was  the  most  sensitive  of  the 
three  named,  but  very  long  distance  work  has 
been  done  with  a tikker  detector  which  would 
indicate  that  it  is  very  sensitive.  Its  method 
of  operation  is  entirely  different  from  the 
perikon. 

Q.  3. — Would  the  gas  furnace  described  in 
the  July,  1913,  Electrician  and  Mechanic  pro- 
duce  heat  enough  to  weld  iron? 

A.  3. — Only  in  small  pieces. 

BELL  RINGING  TRANSFORMER. 

(41)  G.  M.,  La  Salle,  111.,  writes: 

Q.  1. — In  a high  school  building  ten  bells 
are  commonly  operated  in  series  from  bat- 
teries, and  asks  if  they  can  be  successfully 
run  by  use  of  a transformer  on  the  regular 
lighting  circuit. 

A.  1. — Bell  ringing  transformers  are  now 
largely  sold  by  electric  lighting  companies,  and 
you  will  receive  reliable  information  by  in- 
quiry of  your  local  office.  Of  course,  to  show 
an  economy  over  the  use  of  primary  batteries, 
they  must  be  made  with  reference  to  well- 
known  principles  of  design.  One  manufac- 
turer is  the  Packard  Electric  Company  of 
Warren,  Ohio. 

Q.  2. — In  the  ordinary  formula  for  the  nu- 
merical value  for  “L,”  the  coefficient  of  self- 
induction,  are  the  dimensions  to  be  taken  in 
metric  units  and  what  is  the  value  of  the  per- 
meability ? 

A.  2.— If  no  iron  is  used,  the  formula  does 
not  involve  the  permeability  factor,  for  with 
air  the  value  is  unijy.  All  you  have  to  do  is 
to  measure  the  coil  m centimeters,  but  the  for- 
mula is  true  only  for  coils  that  are  long  as 
compared  with  their  diameter.  For  iron  cores 
and  closed  magnet  circuits,  the  permeability 
may  be  taken  as  1000,  and  only  such  a num- 
ber of  ampere  turns  employed  as  will  keep  the 
iron  within  this  limit. 

TYPE  OF  AERIAL. 

(42)  John  K.  Parker,  Texas,  asks: 

Q.  1. — Wrhich  type  of  aerial  is  preferable, 
the  horizontal  or  vertical,  for  amateur  use? 

A.  1. — If  transmitting  and  receiving  are 
both  to  be  done  the  vertical  will  give  the  best 
results.  This  is  because  it  has  the  shorter 
wave-length. 

Q.  2 — Will  galvanized  iron  wire  give  satis- 
faction ? 

A.  2. — So  long  as  it  is  well  galvanized  it 
will  be  satisfactory,  but  it  is  best  to  avoid  the 
use  of  iron  antenna  wires. 

Q.  3. — Which  is  the  best  for  aerial  con- 
struction. copper,  aluminum,  or  phosphor 
bronze  ? 

A.  3.:— The  phosphor  bronze  is  the  best  be- 
cause of  its  high  tensile  strength.  For  ama- 
teur use,  copper  is  entirely  satisfactory. 

BERLIN  CONVENTION. 

(43)  J.  R.  Tolmie,  Washington,  asks: 

Q.  1. — Does  the  Marconi  company  still  sell 
apparatus?  If  so,  where  can  I purchase  this 
apparatus? 

A.  1. — The  Marconi  Company  of  America 
usually  has  apparatus  which  it  sells.  Write 
to  them  at  their  New  York  office. 


Digitized  by  v^ooQle 


^pril,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


531 


If  You  Are  Looking  for  Reliable 
and  Well  Made  Apparatus  or  Parts 

GET  OUR  CATALOGUE 


It  I a the  most  complete  op  to  dote  edition  of  Its  kind  published.  He 
of  the  ressoss  why  YOU  should  buy  our  apparatus. 

Pruotloully  everythin*  we  use  except  Wo  use  only  the  best  n 


Practically  everythin*  we  use  except  Wo  use  only  the  best  mat 

raw  materials  is  made  in  our  own  si*ns  and  workmanship.  Every  ii 

up. to-date  plant.  sfrument  is  fully  tested  separately. 

We  fully  guarantee  each  Instrument  for  an  UNLIMITED  time. 


ate  rials  de- 
Every  in- 


Watch  This  Space  Every  Month  for  Something  New 

TRANSFORMERS  HEAD  BANDS 


Highest  efficiency  dosed  core  type.  High  silicon 
steel  core  and  best  copper  windings.  Primary 
layer  wound.  Secondary  section  wound  and  im- 


pregnated by  special  process.  Empire  doth  in- 
sulation throughout.  Genuine  mahogany  cabinet. 
6 variations  of  power  K to  1 lew. 


PRICE  $85.00 
Shipping  Weight  50  Lbs. 

PROTECTIVE  DEVICE 


Will  never  rust  because  they  are  made  of  genuine 
German  silver  throughout. 

REGULAR  PRICE  BACH  $1.60 

Special  This  (Month  Only  $1*00  Each 

Postage  10c. 

LOOSE  COUPLED  TUNER 


Do  you  have  trouble  from  Kick-Backs?  This 
protective  device  absolutely  stops  it  all.  Very 
effective  and  can  be  installed  in  6 minutes.  Order 
one  now  Shipping  weight  1 lb.  Price  $2.60. 


Loose  coupled  tuner — $0.00.  Enameled  wire 

primary.  Silk  wire  Secondary  with  0 tap  switch 
on  end  Woodwork  dark  mahogany.  Metal  work 
polished  brass.  Shipping  weight . 4 lbs. 


on  end  Woodwork  dark  mahogany.  Metal  work 


We  manufacture  u eomplete  line  of  sendln*  and  reeeivftn*  apparatus  and  part*. 
Live  Dealers  Write  for  Good  A*ency  Proposition. 

Did  you  send  lOe.  for  our  New  Large  Illustrated  Catalo*ueT 
The  printers  have  It  nearly  finished.  Ready  for  mallln*  about  Feb.  15. 

Tbe  10c.  will  be  credited  on  your  first  order  for  25c.  or  over. 

EDGCOMB-PYLE  WIRELESS  MANUFACTURING  CO. 


•020-0081  KIRKWOOD  ST. 


PITTSBURGH,  PA. 


When  writing,  please  mention  "Modern  Electrics  and  Macksnics.” 
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THIS  BOOK 


wai  “Put  You  Right” 
On  Your  Wiring 
Problems 

— Just  when  you 

need  REAL  IN- 
FORMATION 
most — when 
you’re  “on 

the  job.” 
Carry  it 

in  vest 
pock- 
e t 

there’s 

more  gen- 
uine, practical 
■rasTPAJi  value  in  it  than  in 
dozens  of  volumes  back  home. 


“ELECTRIC  LI6HT  AND  MOTOR  WIRIN6” 

By  CEO.  J.  KIRCH  GASSER,  E.  E. 

Just  off  the  press,  and  "brim  full”  of  working: 
Information  for  the  electrician,  engineer,  con- 
tractor, architect  or  central  station  man.  No  book 
like  it  ever  before  published.  Not  a mere 
reprint  of  "National  Electrical  Code,”  but  a clear, 
complete  and  authentic  pocket  compendium, 
that  shows  you  just  what  latest  approved  wiring 
methods  are — the  bow  and  WHY. 

270  pages  (no  advertising) — liberally  lllantrated, 
and  so  completely  Indexed  that  you  get,  In- 
stantly, just  the  information  yon  most  need — 
and  for  which  you'd  spend  hours  hunting  elsewhere. 
Written  by  former  electrical  inspector  for  one  of 
the  larKent  cities  in  U.  S.  ... 

Describes  in  detail  D.  C.  and  A.  C.  lighting  in- 
stallations— series,  multiple  and  multiple-series  sys- 
tems— three-wire  circuits — cleat  wiring— knob  and 

tube  wiring — moulding — rigid  and  flexible  conduit 
work — sign  wiring — wiring  in  breweries,  packing 
houses,  mills  and  chemical  works. 

Detailed  liutrnctiu  fer  Installation 

Contains  detailed  Instructions  for  installa- 
tion, care  and  operation  of  A.  C.  and  D..  C.  gene- 
rators, connections  for  transformers  on  single  and 
polyphase  systems.  A valuable  section  on  the  use 
and  installation  *of  any  type  of  A.  C.  or  D.  C. 
motor,  and  how  to  make  proper  calculations  for 
wiring. 

Gives  complete  instructions  for  planning  an  in- 
stallation, supplemented  with  valuable  data 
tables  and  working  formulas. 

A book  you'll  VALUE  way  above  the  price 
paid. 

Mall  the  coupon— TODAY.  The  Book  will 
make  your  present  job  more  secure,  and  help  you 
into  a better  one. 


ELECTROFORCE  PUB.  CO..  II  Stroh  Bulldlnf,  Mllwaukso, 
Wl». 

Gentlemen: — Enclosed  find  $1.00  for  which  forward  ma 
postpaid  one  copy  of  "Electric  Lfccht  and  Motor  Wiring,** 
Kirch  gas  ser. 

Name  

Address  

City  SUte  


Q.  2. — In  what  book  can  I find  a treatise 
on  the  valve  or  audion  detector? 

A.  2. — Consult  Fleming's  “Principles  of 
Electric  Wave  Telegraphy  and  Telephony." 
Prof.  G.  W.  Pierce's  book  also  has  something 
on  the  subject. 

Q.  3, — Where  can  I procure  a copy  of  the 
Berlin  Convention? 

A.  3. — If  they  are  not  all  distributed  you 
can  get  a copy  from  the  Commissioner  of 
Navigation,  Dept,  of  Commerce,  Washington, 
D.  C.  This  is  not  the  governing  international 
treaty  now.  It  has  been  replaced  by  the  Lon- 
don Convention.  You  can  obtain  a copy  of 
this  new  convention  either  from  vour  local 
Radio  Inspector  or  from  the  Commissioner  of 
Navigation. 


DYNAMO. 

(44)  L S.,  Honesdale,  Pa.: 

Q.  1. — Has  a i-h.p.,  500  volt  Western  Elec- 
tric motor  which  he  wishes  to  rewind  for  use 
as  a 50- volt  generator.  Armature  is  4 V*  inches 
long,  4 inches  in  diameter  and  has  33  slots, 
with  an  available  winding  space  in  each  of 
x Commutator  has  66  segments.  Field 
magnet  is  of  iron-clad  form,  with  two  poles 
cast  into  a backing  10  inches  wide  and  Y\ 
inches  thick.  He  asks  what  scheme  should  be 
used  for  winding  armature,  and  will  No.  21 
wire  answer  for  shunt  field. 

A.  1.— About  4 lbs.  of  No.  15  d.cc  wire  will 
be  required  for  armature,  and  you  will  have 
to  wind  two  coils  per  slot.  Put  four  turns 
in  slots  1 and  17,  passing  two  wires  on  each 
side  of  shaft.  Twist  out  a loop,  wind  four 
more  turns  in  the  same  slots,  and  twist  out  a 
second  loop.  In  order  to  prevent  mistakes  in 
the  order  of  these  and  succeeding  loops,  it  will 
be  well  to  mark  them,  say  by  putting  white 
shellac  on  the  first  and  black  on  the  second. 
Continue  the  winding  in  slots  2 and  18,  get- 
ting two  more  loops,  and  so  on,  until  65  such 
loops  are  obtained,  when  by  twisting  the  very 
end  to  the  beginning,  a 66th  is  obtained  These 
loops  are  to  be  soldered  into  the  66  commu- 
tator segments,  such  a “lead"  being  given  to 
their  reach  as  will  permit  the  brushes  to  come 
in  the  desired  position.  For  field  winding, 
the  No.  21  wire  now  on  hand  will  suffice. 
Wind  just  as  much  as  possible  in  each  coil 
and  for  determining  the  best  conditions  of 
operation,  you  can  try  the  two  coils  first  in 
series,  then  in  parallel,  with  each  other.  Six 
or  seven  pounds  per  coil  should  be  the  mini- 
mum. but  with  such  a small  quantity  they 
should  be  operated  in  series  only  for  50  volts, 
but  if  you  couple  them  in  parallel  and  reduce 
the  speed,  you  can  operate  at  25  volts. 


GEISSLER  TUBES. 

(45)  H.  E.  Beuket,  Missouri,  asks: 

Q.  1. — Please  advise  me  the  name  of  the 
gases  used  in  a geissler  tube  to  cause  a glow 
which  conducts  current  readily  and  which 
gives  a red  or  violet  color 

A.  i — Nitrogen  gives  a pinkish  color,  while 
hydrogen  gives  a reddish  purple  color.  What 
vou  probably  desire  is  the  spectacular  geissler 
tube  which  usually  contains  a mercury  vapor 
and  some  such  substance  as  potassium  to  give 
it  the  color. 
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A 13200  Volt  Transformer  for  $9. 

30,000  Turns  of  Wlrs  on  This  Transformer 

One  customer  writes 

“ The  best  amateurs  in  Detroit  are 
using  your  transformers.  That’s  why  I am  order- 


Hundreds  of  other  users  have 
proved  that  the  only  way  to  get 

efficient  results  with  the  small  con- 
densers required  by  the  Government 

is  to  use  High  Voltage  Packard 
Transformers. 

We  have  done  all  the  difficult  work  and  the  transformer  comes  to  you 
ready  to  mount  in  the  case  with  complete  instructions. 

This  is  almost  a kw.  transformer,  for  it  can  be  safely  used  with  4 

amperes  in  the  Primary.  It  has  Silicon  Steel  Cores,  Vaccuum  Treated  Coils,  4 
changes  of  power  and  requires  no  external  control. 

Transformer  only  $9.  Insulators,  Cable  and  Safety  Spark  Gap,  $1. 

Best  send  $10.  for  The  Packard  Electric  Company 

complete  equipment.  WARREN.  OHIO 


THE  WIRELESS  LOG  XX  7¥  I\7  Mr\TP 

Contains  128  pates  for  record*  / M/  H Y |\|  f 1 1 

vvm  ll  yj  1 

tcmational  abbrevia- 

bxv.yS  keep  a record  of  the  messages  received  and  sent  by  your 

toii  wireless  station?  Wouldn't  you  enjoy  having  a record  of 

y/  the  work  performed  by  your  apparatus  that  could  be  re- 

z — ferred  to  later?  If  so.  the  means  you  have  been  waiting 

for  are  now  available  and  presented  by 

THE  WIRELESS  LOG 


This  book  has  been  prepared  for  the  use  of  wireless  amateurs.  It  is  not  intended 
for  the  entry  of  all  messages  received  and  sent  by  an  amateur  wireless  station,  but 
is  intended  for  the  keeping  of  a permanent  record  of  the  number  of  messages  re- 
ceived and  sent,  the  distances  covered,  the  exact  time,  and  other  facts  worthy  of  re- 
cording for  future  reference.  This  book  is  to  the  amateur  wireless  station  what  the 
Log  is  to  the  Commercial  and  Government  stations.  It  is  bound  in  cloth  and  will 
stand  rough  usage.  It  contains  128  pages  for  keeping  the  Log  as  well  as  instructions 
regarding  the  entry  of  the  records,  general  hints  and  the  international  abbreviations 
adapted  for  amateur  operators. 

No  amateur  station  is  complete  without  a Log  Book  for  keeping  a 
record  of  its  work.  ORDER  YOUR  COPY  TO-DAY.  Price  #.25 

MODERN  PUBLISHING  COMPANY,  “-iTS&SB*?1 


which  please 
copies  of  TIE 


clothe  here- 
with 

for 

send  
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Pennsylvania  Avenue,  18th  and  H Sta. 


New.  European,  Fireproof,  Restful,  Refined. 

Hotel  Powhatan  occupies  the  most  ideal  lo- 
cal ion  in  Washington — .‘the  City  Beautiful." 


The  proximity  of  the  Hotel  Powhatan  to  the 
public  buildings,  as  well  as  to  many  points  of 
historical  interest,  adds  greatly  to  the  popu- 
larity of  this  most  select  hotel. 

Quiet  elegance,  combined^  with  every  ^mod- 
ern and  up-to-date  appointment,  renders  this 
hotel  unique  in  its  simpBcitu  atnTpenect  tuste. 

Rooms  with  detached  bath, .4N-50,  $2.00  and  up. 

Rooms  with  private  bath.  $2.50,  $3.00  and  up. 


HOTEL 

EARUNGTON 

27th  St.  West  of  Broadway 

NEW  YORK 

EUROPEAN  PLAN 

A Step  from  Broadway 
Absolutely  Fireproof 
Quiet  as  a Village  at  Nigbt 
Yaw  Comfort  Our  Aim  Always 


Parlor,  Bedroom  and  Bath,  front  of 
house,  one  person,  $2.50;  two  people, 
$3.50.  Why  pay  more  when  our 
service  is  equalled  only  by  the  best? 

SINGLE  ROOMS,  $1.00 


E.  W.  WARFIELD  - - Manager 
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TRANSFORMER. 

(46)  S.  A.  F.,  Norwood,  Mass.: 

Q.  1. — Sends  a diagram  showing  the  prima- 
ries of  two  transformers  connected  to  three- 
phase  supply  mains,  and  asks  if  such  an  ar- 
rangement constitutes  a balanced  load?  Pre- 
viously a 30-kw.  load  was  connected  to  only 
two  of  the  mains,  and  admittedly  unbalanced 
the  system. 

A.  1. — The  connections  you  show  are  com- 
monly known  as  the  “V,”  or  open  delta 
method.  It  is  largely  used,  as  it  calls  for  but 
two  transformers,  and  these  can  be  suspended 
on  a single  pole,  whereas  the  closed  delta 
would  require  three  transformers,  and  would 
ordinarily  demand  double  poles.  In  some 
cases  the  V connections  are  used  in  sizesof 
transformers  amounting  to  ioo  kw.  The 
transformers  cannot  then  be  loaded  beyond 
about  85  per  cent,  of  their  full  rating,  but 
even  then  some  station  managers  figure  that 
two  at  such  a reduced  rating  cost  less  than 
three  smaller  ones  at  full  rating.  The  open 
delta  really  gives  nearly  balanced  conditions. 


DYNAMO. 

(47)  S.  G.,  Trinidad,  Colo.: 

Q.  1. — Has  made  a dynamo  from  the  direc- 
tions given  in  the  February  and  March  num- 
bers of  the  Electrician  and  Mechanic,  but  it 
fails  to  generate  in  the  expected  manner.  Po- 
larity appears  correct,  and  as  a motor  the 
machine  will  run  at  a good  speed  when  sup- 
plied  at  6 volts.  Various  experiments  have 
been  tried,  all  to  no  purpose.  What  is  likely 
to  be  the  trouble?  „ . 

A.  i.— By  this  sort  of  “absent  treatment  it 
is  hard  to  locate  the  exact  fault,  and  you  have 
apparently  tried  the  regular  methods.  How- 
ever, to  reduce  the  air  gap  by  winding  iron 
wire  on  the  outside  of  armature  core  is  hardly 
effective,  for  this  provides  a leakage  path  from 
pole  to  pole  outside  the  winding,  and  shields 
it  from  action.  The  separate  excitation  tests 
should  be  carried  a little  further.  Put  the 
two  field  coils  in  parallel  with  each  other  ex- 
cite them  from  the  storage  battery  and  drive 
the  armature  as  fast  and  as  long  as  you  can 
Observe  how  many  volts  will  be  generated 
Even  with  the  brushes  off  some  important 
tests  can  be  made,  for  only  small  power  should 
be  required  to  drive  the  armature  and  prac- 
tically no  heat  produced.  If  the  opposite  con- 
dition is  found,  there  is  evidence  of  faulty 
winding  and  armature  should  be  rewound. 
Perhaps  your  entire  difficulty  has  been  due  to 
excess  resistance  in  the  field  winding,  arid  this 
will  be  remedied  by  putting  the  coils  in  par- 
allel with  each  other,  rather  than  in  series,  as 
already  suggested.  Let  us  know  what  further 
results  you  experience. 


DYNAMO. 

(48'  H.  H.,  San  Francisco.  Cal.: 

Q 1.— Sends  a sketch  of  a dynamo  having 
a laminated  bipolar  field  magnet  clamped  be- 
tween cast  iron  plates.  Armature  has  12 
round  holes  each  H inches  in  diameter.  Core 
itself  is  2 3/16  inches  in  diameter  and 
inches  long.’  He  asks  what  winding : to  use 
for  an  output  of  12  to  15  volt*  and  two  am- 
peres. speed  being  IS00 
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Could  YOU  Make  Good  On 


a Trained  Man’s  Job? 


Ability  counts.  Push — not  pull — is  the  thing  that  gets  a man  ahead.  What  the  business 
world  wants  today  is  men  who  can  DO  things — and  do  them  RIGHT.  And  the  trained  man 
— the  man  who  can  do  what  the  world  wants  done — can  always  command  a big  salary. 


Examine  yourself.  Find  out  whether  you  could  hold  down  a job  as  Foreman,  Superintend- 
ent, or  Chief  Engineer  if  it  were  offered  to  you — whether  you  can  do  any  work  that  would 
command  a big  salary.  If  you  can’t  hold  down  a reajly  good  job  now,  let  the  International 
Correspondence  Schools  train  you  so  that  you  can. 


You  won’t  have  to  leave  home  or  give  up 
your  position.  If  you  can  spare  as  little  as 
half  an  hour  a day  you  can  get  this  training 
right  in  your  own  home  during  your  spare  time. 

For  22  years  the  I.C.S.  have  been  going 
wherever  the  mails  would  carry  and  training 
ambitious  men  for  better  jobs  and  bigger 
salaries.  You've  got  just  as  much  spare  time, 
just  as  good  schooling  and  just  as  strong  a deter- 
mination to  make  something  of  yourself  as  these 
men  had.  What  they  have  done  YOU  can  do. 

If  you  really  want  a good  job  and  are  willing 
to  make  a determined  effort  to  get  it — just 
mark  and  mail  the  attached  coupon  and  the 
I.C.S.  will  show  you  how  they  can  help  you. 

Mark  the  Coupon— NOW 


International  Correspondence  Schools 

Box  992,  Scranton.  Pa. 

Please  explain,  without  further  obligation  on  my  part, 
how  1 can  qualify  for  the  position  before  which  1 have 
marked  X. 


Electrical  Engineering 

Electric  Lighting 

Electric  Railway* 

Electrician 

Electric  Car  Running 

Dynamo  Foreman 

Wireman 

Mining  Engineer 

Telephone  Expert 

Surveyor 

Automobile  Running 
Agriculture 
Poultry  Raising 

Mechanical  Engineer 
Mechanical  Draftsman 
Shop  Foreman 
Concrete  Construction 
Architect 

Contracting  and  Build'g 
Architectural  Drafteman 
General  llluatrating 
Chemist 
Bookkeeper 
Advertising  Man 
Civil  Service  Exama. 
Salesmanship 

Natnt 

City 

State 

Present  Occupation 
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ELECTRICAL 


BOOKS 


Electricity  Simplified 

By  T.  O' Conor  Slotnr  Tho  object  of  "Bectridty 
Simplified”  Is  to  meke  the  aubject  m pUtla  es 
poMlble.  and  to  ahow  what  the  modern  concep- 
tion of  electricity  la:  to  ahow  how  two  pUtaa  of 
different  metala  Immersed  in  add  can  sand  a 
messaee  around  the  globe;  to  explain  how  a 
bundle  of  copper  wire  rotated  hy  a ateam  engine 
can  be  the  agent  In  lighting  our  atreeta;  to  tell 
what  the  volt.  ohm.  and  ampere  are,  and  what 
high  and  low  tension  mean;  and  to  anawer  the 
questions  that  perpetually  arise  In  the  mind  In 
this  age  of  electricity.  15S  pages.  Price,  91.00. 

. How  to  Become  a Successful 
Electrician 

By  T.  O' Conor  Sloan  e.  Bvery  young  man  who 
wlahea  to  become  a aucoeaaful  electrician  should 
read  this  book.  It  tell*  In  simplest  language  the 
surest  and  easiest  way  to  become  a aucoeaaful 
electrician.  The  studies  to  be  followed,  methods 
of  work,  field  of  operation  and  the  requirements 
of  the  auoceeaful  electrician  are  pointed  out  and 
fully  explained.  SOS  pagea.  Price,  91.00. 

Standard  Electrical  Dictionary 

By  T.  O' Conor  SJoane.  A practical  handbook  of 
reference,  containing  definitions  of  about  6,000 
distinct  words,  terms,  and  phrases.  93S  pages. 
893  Illustrations.  Price,  93.00. 

Wiring  a House 

By  H.  Pratt.  Shows  every  step  In  the  wiring  of 
a modern  house  and  explains  everything  so  aa  to 
be  readily  understood.  Directions  apply  equally 
to  a shop.  Prioe.  25  cents. 

Electric  Toy  Making,  Dynamo  Building 
and  Electric  Motor  Construction 

By  T.  O'Conor  Sloan e.  This  work  treats  of  the 
making  at  home  of  electrical  toys,  electrical  appa- 
ratus. motors,  dynamos,  and  Instruments  In  gen- 
eral. and  la  designed  to  bring  within  the  reach  of 
young  and  old  the  manufacture  of  genuine  and 
useful  electrical  appllanoea.  140  pages.  Prlosw 
91.00. 

Arithmetic  of  Electricity 

By  T.  O' Conor  Sloane.  A practical  treatise  on 
electrical  calculations  of  all  kinds  reduced  to  a 
series  of  rules,  all  of  the  simplest  forma,  and 
Involving  only  ordinary  arithmetic;  each  rule 
Illustrated  by  one  or  more  practical  problems, 
with  detailed  solution  of  each  one.  139  pages. 
Price.  91.00. 

Telephone  Construction,  Installation, 
Wiring  Operation  and  Maintenance 

By  Radcllffe  and  Cushing.  A practical  reference 
book  and  guide  for  telephone  wlremen  and  con- 
tractors. Bvery  phase  of  telephone  wiring  and 
installation  commonly  used  to-day  la  treated  In  a 
practical,  graphic  and  concise  manner.  Intricate 
mathematics  are  avoided,  and  all  apparatus,  cir- 
cuits and  systems  are  thoroughly  described.  The 
appendix  contains  definitions  of  units  and  terms 
used  In  the  text.  Selected  wiring  tables,  which 
are  very  helpful,  are  also  Included.  176  pages 
fully  Illustrated.  Price,  91.00. 

Commutator  Construction 

By  Wm.  Baxter.  The  business  end  of  a dynamo 
or  motor  is  the  commutator,  and  this  la  what  la 
apt  to  give  trouble.  This  shows  how  they  are 
made,  why  they  get  out  of  whack  and  what  to  do 
to  put  'em  right  again.  Price,  26  oenta. 
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A.  i. — The  machine  is  readily  capable  of  a 
greater  current  than  2 amperes.  You  can 
wind  32  or  more  of  No.  19  wires  per  slot, 
and  get  the  desired  voltage  yet  with  6 or  more 
amperes.  About  1 pound  will  be  necessary, 
but  since  you  have  only  six  commutator  seg- 
ments, you  will  have  to  adopt  a poor  wind- 
ing. Fill  slots  1 and  6,  and  leave  out  a loop; 
then  skip  slots  2 and  7,  and  wind  the  second 
coil  in  slots  3 and  8,  likewise  completely  till- 
ing them.  Leave  out  a second  loop,  skip  slots 
4 and  9,  but  wind  a coil  in  5 and  10;  leave 
out  a third  loop,  and  skipping  slots  6 and  11 
— 6 being  already  filled — put  a coil  in  7 and 
12,  giving  a fourth  loop ; a coil  in  9 and  2 will 
give  a fifth  loop,  while  the  last  coil,  in  11  and 
4,  will  give  an  end  to  twist  with  the  very  be- 
ginning, and  pirovide  the  sixth  loop.  A 12- 
segment  commutator  would  be  much  more 
preferable.  For  field  magnet  you  can  put  two 
pounds  of  No.  23  single  cotton  covered  wire 
on  each  limb,  and  by  coupling  these  in  series 
or  parallel  with  each  other  give  some  varia- 
tion of  voltage. 


IMPEDANCE  COIL. 

(49)  F.  G.,  Pittsburg,  Pa.: 

Q.  1. — Asks  for  directions  for  making  a 
coil  to  operate  on  a ilOrvolt,  60-cycle  circuit, 
so  as  to  permit  the  use  of  4 amperes  at  20 
volts. 

A.  1. — If  your  application  demands  continu- 
ous use  at  just  this  amount,  we  would  advise 
the  construction  of  an  auto-transformer,  with 
complete  magnetic  circuit  of  sheet  iron.  If 
only  occasional  use  is  desired,  with  consider- 
able latitude  of  variation,  we  would  advise 
you  to  make  a straight  coil  with  a bundle  of 
sheet  iron  wires  within.  Such  a device  is  of 
wonderful  utility  in  its  multitude  of  experi- 
mental applications.  Bore  a i$4-inch  diameter 
hole  lengthwise  in  a piece  of  hard  wood  about 
9 inches  long  and  three  inches  square.  Mount 
this  on  an  arbor,  and  turn  down  the  central 
portion  to  a diameter  of  2 inches,  leaving 
flanges  at  the  ends  Vi  inch  thick.  Or  a spool 
may  be  made  from  fibre  washers  and  tubing, 
but  no  metal  can  be  employed.  Wind  *the 
spool  full  of  No.  14  d.c.c.  copper  wire,  attach- 
ing the  ends  to  binding  posts,  a good  method 
being  to  wrap  and  solder  the  wire  around  in 
the  neck  of  the  post.  This  securely  prevents 
loosening.  Get  6 or  7 pounds  of  tinsmith's 
annealed  iron  wire,  of  as  small  a size  as  pos- 
sible, run  it  off  the  coil  in  long  lengths,  and 
straighten  it  by  forcible  stretching  It  can 
be  cut  into  10  inch  lengths  and  bound  in  a 
bundle  to  fit  the  center  of  the  coil.  Use  only 
string  for  this  binding,  as  metal  would  pro- 
vide a short-circuited  secondary,  and  be  waste- 
ful of  power.  By  varying  the  position  of  this 
iron  core,  a great  variation  of  the  current  in 
the  expermental  circuit  can  be  made 


DYNAMO. 

(50)  R.  R.,  Baltimore,  Md.,  asks: 

Q.  1. — Wishes  to  know  how  to  change  a 
dynamo  now  giving  14  volts  and  3 amperes  to 
6 volts  and  7 amperes. 

A.  1. — Field  winding  need  not  be  changed, 
except  for  putting  the  two  coils  in  parallel 
with  each  other  rather  than  in  series  as  at 
present.  Armature  can  be  rewound,  using 


Digitized  by 


Google 


April,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


537 


’«>  JiEdison 


B Given  only  your  ability  to  read  and  write,  the  lonjj  exp< 
Aence  of  these  splendid  teachers,  who  are  authorities  Sc 
in  classroom  and  actual  work,  will  personally  make  yo 
A a competent  and  practical  Electrical  Engineer,  Dc 
signer,  Draftsman,  Installer  or  Repairman.  The 
school  itself  offers  every  advanced  idea  in  Electrical  . 
I^^^^Equipment,  complete  and  superior  apparatus,  ^ 
class  and  work  rooms  in  a light,  sanitary, 
modem  building,  and  a complete  library  of 
the  world's  best  electrical  works  and  mugazincs. 


This  ls  a Real  School 
that  Really  Teaches 

I work  is  personal,  practical,  positive.  T |j  ) 
or  ten  years  we  have  been  teaching  Elec-  I ff  |J  f*  | (fl  111  tf*  7\ 
ical  Engineering  in  all  its  branches  to  /r /vvlllv  ^ 

len,  fitting  them  for  better  positions  and  X4  T ki  ^ 1 _ J 

yay  than  they  could  make  in  any  other  J lOliCy  " flfllViri^ 
ork.  Thousands  of  our  graduates,  manv  & 


and  we  have  congtant  demands  for  more.  Here  you  I W I | BT  B fcB 

learn  by  doing  practical  work — not  by  correspondence  XwrfB  Bx)C  BrB  1 V> 
school  methods.  ^ ^ 

If  you  like  electricity — and  are  willing  to  work  and  study — ■ ,nrJr^ 

this  school,  chartered  by  the  State  of  Wisconsin,  can  teach 
you  and  fit  you  to  get  and  hold  a position  of  responsibility 
with  a fine  salary.  Our  Employment  Department  aids  all 
competent  graduates  to  satisfactory  positions. 

ik  \<r— Send  for  Free  Book  This  Very  Minute 

Simply  marking  the  coupon  on  this 
. % - -3.  \ page  with  the  branch  in  which  you 

are  most  interested  may  mean  a 
^ N life  of  pleasant  work  and  good  sal- 1 

ary  instead  of  hard  work  with  small  \ 
pay.  So  mark  the  coupon  N-O-W 

r book  we  will  send  contains  everything 

you  want  to  know  about  our  school; 


School  of  Engineering  of  Milwaukee. 

161-169  Michigan  Street, 

Mil  wan  kee,  Wls. 

Gentlemen:  Please  send  me  without  obligation 
your  free  Illustrated  booklet  and  full  Information 
about  what  your  school  will  do  for  me.  I am 
ervHally  Interested  In 

□ Electrical  Wiring  I I Telephone  Installation 

l 1 and  Swltcht>oerd 

□Motor  Dynamo  Work 

Work  and  Ann-  | I Mrrhanlcal  and  Elec- 

ature  Winding  1 I trical  Drafting 

n Electrical  Engineering 
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□ Electrical  Testing  1 J ( lasses  l J 
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( Cheek  deelred  aubject.  )| | axant 

Name Address 


it  describes  our  courses  and  tells  you  ' 
about  the  BIG  practical  Electrical 
Engineers  who  teach  you  what  they 
have  been  a lifetime  in  doing  The  big 
FREE  book  is  YOURS  for  the  asking. 
Send  for  it  immediately  on  the  coupon 
to  the  right. 

School  of  Engineering 
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Chartered  by  the  State  of  W isconain 
Ifl-ltt  Michigan  St. 
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If  not,  it  will  pay  you  to  investigate. 
The  Electric  Journal  is  a practical  monthly, 
published  in  Pittsburgh,  the  greatest  engi- 
neering center  in  the  world.  Here  is  located 
one  of  the  largest  electrical  manufacturing 
concerns.  Thus  our  editors  are  able  to  keen 
in  daily  contact  with  many  of  the  most  ex- 
pert practicing  engineers,  who  constitute 
our  large  staff  of  high  grade  contributors. 

The  reading  pages  of  the  Journal  are 
filled  with  intensely  practical  information, 
written  in  simple,  direct  style,  for  those  in- 
terested in  the  generation,  transmission  and 
utilization  of  electric  power. 

The  subscription  price  is  $1.50  per  year  in 
the  U.  S.  and  Mexico.  Canada  25c.  extra. 
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The  Electric  Journal 
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wire  three  numbers  larger  than  at  present. 
You  can  then  get  on  but  one-half  as  many 
turns,  thereby  giving  but  half  the  present 
voltage,  but  capable  of  twice  as  many  am- 
peres. If  your  machine  has  a goodly  number 
of  commutator  segments,  say  12  or  more,  you 
can  utilize  the  existing  winding,  but  so  change 
the  connections  at  the  segments  as  to  yield 
two  independent  windings  in  parallel.  Re- 
move all  the  top  wires  from  the  segments; 
examine  the  remaining  connections,  to  see  tnat 
they  connect  with  similarly  wound  coils,  say 
leading  to  the  inner  end  of  each  coil.  If  there 
is  disorder  in  this  respect,  correct  it  so  that 
these  leads  to  each  segment  will  represent 
similar  ends.  Now  regarding  a certain  seg- 
ment as  No.  i,  test  to  see  which  of  the  pro- 
truding ends  is  the  other  terminal.  This  was 
previously  soldered  into  segment  No.  2,  but 
instead  solder  it  in  No.  3.  In  similar  order 
reconnect  the  remaining  ends.  The  result  will 
be  a winding  connecting  with  segments  1,  3, 
5,  etc.,  quite  independent  of  the  winding  con- 
nected to  the  intervening  segments.  Use  wide 
brushes,  sufficient  to  cover  about  two  and  one- 
half  segments. 


TRANSMISSION  LINE 

(5i)  J-  C.  S.,  Kansas  City,  Mo.,  asks: 

Q.  1. — What  size  of  wire  and  spacing  to  use 
for  delivering  35  kw.  in  single  phase  energy 
for  incandescent  lighting  at  a distance  of  7 
miles  from  the  power  station.  The  plan  would 
be  to  step-up  the  voltage  from  2300  to  6900 
at  the  station,  and  at  the  receiving  end  to 
step  it  down  again  to  about  the  original  volt- 
age for  local  distribution. 

A.  1. — For  such  lines  it  is  customary  to 
consider  the  power  factor  as  about  .95.  Pos- 
sibly the  line  current  at  6900  volts  might  be 
7 amperes.  With  an  allowable  line  loss  of  5 
per  cent.,  No.  8 wire  might  answer,  but  this 
is  ordinarily  regarded  as  of  insufficient  ten- 
sile strength,  so  No.  6 is  usually  preferred. 
Using  a spacing  of  24  inches  between  wires, 
the  inductive  loss  in  the  line  would  be.  at  full 
load.  70  volts,  and  the  ohmic  loss  207  volts : 
combining  these  at  right  angles  would  give 
the  total  drop  as  220  volts.  Therefore,  if  you 
put  2300  upon  the  step-up  transformers,  you 
ought  to  get  nearly  2100  volts  at  the  distant 
town. 


IGNITION  GENERATOR. 

(52)  F.  N.  O.,  Canova,  S.  D. : 

Q.  1. — Is  making  a magneto  machine,  and 
asks  certain  questions  as  to  the  connections. 

A.  i. — If  you  are  making  a direct  current 
armature,  various  directions  as  to  the  method 
of  winding  will  be  found  in  answers  to  other 
correspondents.  To  energize  the  magnets  you 
will  need  to  place  them  in  contact  with  the 
poles  of  a strong  dynamo,  or  wind  coils  on 
them  through  which  you  can  send  current 
from  a storage  battery.  This  latter  method 
will  be  txpensive.  but  effective 

MAGNETS 

(53)  C.  C.  S.,  San  Diego,  Cal. : 

0-  1. — Has  taken  great  interest  in  reading 
the  articles.  ‘Permanent  Magnets”  by  Prof. 
S.  P.  Thompson,  and  asks  if  we  can  give  the 
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Electrical  Engineering 

If  you  wish  to  earn  A BETTER  SALARY,  1 

here  is  a chance  to  get  your  diploma  at 
home  during  your  spare  time.  Man  in 
constant  demand  everywhere.  Big 
salaries  being  paid  for  competent  Electri- 
cal Engineers. 

The  men  who  get  the  big  jobs  are  the 
men  who  understand  the  principles  of 
electricity  and  their  application.  ^ * 

Our  Electrical  Course  teaches  in  plain,  , » 

simple  language  and  with  easy  lessons  how  ‘ gig 

to  install  and  operate  electrical  machinery 
and  appliances. 

These  lessons  in  Practical  Electricity  

cover  both  Direct  and  Alternating  Cur-  * *= 

rents,  high  potential  and  high  frequency 

currents  and  all  that  is  necessary  to  become  a proficient  electrical  engineer. 

The  course  completely  covers  the  field  of  practical  electricity  including  power- 
plant  work,  and  covers  the  following  subjects,  viz. : Practical  Electricity,  The 
• <*£*-*  - irrTHi  Electric  Motor,  Practical  Math- 

ptoa  ematics  and  Electric  Wiring. 

-Ml  FREE 

Hr  Ten  text-books,  handsomely  bound,  print- 
U ed  in  large,  clear  type  on  fine  quality  of 
WW  paper  ana  profusely  illustrated,  are  fur- 
nished  frse  with  this  course. 

The  instruction  is  made  so  dear  that 

any  one  can  understand  it,  eyen  though  he 

has  but  a limited  education. 

The  success  of  this  school  is  due  to  the 
fact  that  we  give  the  student  only  what  he 
should  know  in  order  to  become  competent, 
and  we  do  not  waste  his  time  and  effort  on 
useless  matter. 

Some  of  the  students  have  been  able  to 
complete  the  course  in  three  months.  If 
you  cannot  devote  much  time  to  study,  it 
will  take  a little  longer. 

THE  PRICE  IS  LOW  AND  THE  TERMS  ARE  EASY 

Send  tBe  coupon  and  we  will  write  you  at  once,  giving  you  complete  information  and  a special  proposition. 

rp  IT  |7  Cut  out  and  the  coupon  to-day*  and  we  will  send  you  FREE  THE  DYNAMO.  Shows 
ri\  U U the  consecutive  steps  in  the  development  of  the  electric  generator,  with  the  construction  of 
the  modern  generator.  Fully  illustrated  in  colors  and  all  illustrations  keyed,  so  that  an  explanation  of 
each  part  of  the  same  can  be  seen  at  a glance.  Substantially  bound  in  heavy  paper. 


Pleone  send  me  the  “DYNAMO,”  sad  fall  Information  concerning  your  coarse  In 
Electrical  Engineering. 
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Electrical  Engineering 

If  you  could  only  realize  that  this  offer 
places  within  your  reach  the  results  of  the 
experience,  exclusively  published,  of  scores  of 
America’s  most  able  electrical  engineers  1 

ELECTRICAL  ENGINEERING  is  a great 
monthly  technical  magazine  for  electrical  engi- 
neers of  responsibility.  The  next  S4  issues 
will  bring  you  over  1,000  pages,  covering  every 
phase  of  electrical  work.  A veritable  encyclo- 
pedia. Not  a cheap,  common  or  inferior  article 
ever  appears. 


WHAT  lc. 
A WEEK 
WILL  DO! 


Only  $1.00  boys 
ELECTRICAL 
ENGINEERING 
for  two  years,  and 
copy  ^Electrical 
Engineers'  Hind- 
book,”  414  SS8 
illus.;  one  of  the 
most  valuable  hand 
books  ever  pub- 
lished at  any  price. 
Or  $1.60  buys  ELECTRICAL  ENGINEER- 
ING t vpts  and  "Questions  and  Answers  on  the 
National  Electrical  Code,”  SS2  p..  4x®fl 
inches  This  book  is  jnst  out.  It  is  by  an 
authority.  It  tells  exactly  and  plainly  what 
the  code  requires  for  every  job. 

tt.OO  buys  both  books  and  ELECTRICAL 
ENGINEERING  for  two  years:  the  best  bar- 
gain ever  bought,  but  MONEY  BACK  IP 
YOU  ASK  IT. 

This  offer  will  not  be  accepted 
through  news  companies  or  agents. 

Old  subscribers  may  take  advantage 
of  it  by  extending  their  subscrip- 
tions two  years. 

ELECTRICAL  ENHNEEIINC. 


Get  Acquainted 

With  the  new  sport,  motoring  for  every- 
body. Learn  more  about  the  fascinat- 
ing little  cycle-car,  cosy,  comfortable,  fast 
and  low-priced.  Read 


Journal  of  the  Popular-Priced 
Motor  Car 


Issued  monthly,  10  cents  a copy;  $1  a year; 
an  interesting,  beautifully  printed  and  lib- 
erally illustrated  publication.  Subscribe 
now. 

Cyclecar  and  Motorette 

Emigrant  Savings  Bank  Bldg. 
New  York  City 
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additional  information  as  to  the  method  of 
securing  more  permanent  strength  in  the  mag- 
nets used  for  ignition  generators. 

A.  1. — You  are  only  one  of  a large  number 
interested  in  this  same  search.  There  is  little 
difference  in  the  manner  of  energizing  the 
steel,  for  its  permanency  is  concerned  in  the 
quality  of  the  material.  When  the  magnets 
are  removed  from  the  rest  of  the  structure 
and  submitted  to  the  action  of  the  strong 
electromagnet,  the  steel  is  driven  away  beyond 
its  capacity  for  retaining  the  energy.  Strok- 
ing, rapping  or  coaxing  will  accomplish  noth- 
ing further.  You  must  be  contented  with  the 
necessity  of  frequent  re-energizing  or  else  get 
magnets  of  better  quality. 


WAVE-LENGTH  OF  LOOSE  COUPLER. 

(54)  Alex.  Poison,  Winnipeg,  asks: 

Q.  1. — If  the  primary  of  a loose  coupler  is 
placed  in  series  with  the  antenna  it  is  pos- 
sible to  tune  to  a wave-length  of  500  meters 
when  the  coil  is  used  as  a single  slide  tuner. 
If  the  secondary  is  used  in  the  same  manner 
it  is  again  possible  to  tune  to  500  meters.  What 
will  be  the  wave-length  to  which  it  is  possible 
to  tune  when  the  coils  are  used  as  a loose 
coupler  ? 

A.  1. — It  is  not  possible  to  give  you  the 
data  asked  for  because  you  do  not  say  any- 
thing about  the  size  of  the  antenna.  If  used 
as  a loose  coupler  on  the  same  antenna  you 
would  be  able  to  tune  to  about  500  meters 
more. 

Q.  2. — If  the  natural  wave-length  of  an  an- 
tenna is  175  meters  and  I tune  to  an  incom- 
ing wave  by  means  of  a wavemeter,  do  I get 
a reading  of  the  true  value  of  the  received 
wave-length  or  do  I get  175  meters  additional? 

A.  2. — Using  your  wavemeter  as  is  ordinarily 
done  you  will  get  the  true  reading  because 
you  are  tuning  your  wavemeter  circuit  to  cor- 
respond to  a secondary  circuit  which  is  in 
tune  with  the  whole  primaiy  circuit  of  the 
receiver  tuned  to  the  incoming  wave. 

Q.  3. — If  a wavemeter  has  a coil  of  induc- 
tance of  35  microhenries  and  then  has  this 
coil  replaced  by  one  of  52  microhenries,  will 
the  original  maximum  wave-length -of  1500  me- 
ters be  increased  by  the  amount  proportional 
to  the  square  roots  of  the  inductances? 

A.  3 —Yes. 


AN  AGRICULTURAL  EDUCA- 
TION 


Proud  Father — Welcome  back  to  the 
old  farm,  my  boy!  So  you  got  through 
college  all  right? 

Farmer’s  Son — Yes,  father. 

Proud  Father — Ye  know  I told  ye  to 
study  up  on  chemistry  and  things,  so 
you’d  know  best  what  to  do  with  differ- 
ent kinds  of  land.  What  do  you  think 
of  that  medder  there,  for  instance? 

Farmer’s  Son  (joyfully) — Jehosha- 
phat!  What  a place  for  cricket! — Chi - 
cago  Ledger. 
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Sir  Robert  S.  S.  Baden -Powell 

WRITERS  OF 

BOYS’  LIFE  FICTION 

Cyrus  Townsend  Brady] 
Everett  T.  Tomlinson 
Ralph  D.  Paine 


John  Fleming  Wilson 
Thornton  W.  Burgess 
Leslie  W.  Quirk 
Russell  Doubleday 
Alfred  Bishop  Mason 
Walter  Prichard  Eaton 
Arthur  E.  McFarland 


BUT  THAT  IS  NOT  ALL.  It  brings  to  your  boy  ALSO  a copy  of  the 
“ HANDBOOK  FOR  BOYS,”  published  by  the  Boy  Scouts  of  America, 
explaining  what  Scouts  do  and  how  boys  may  become  Scouts. 

The  Most  Useful  and  Popular  Boys’  Book  Ever  Published  / 




More  than  340,000  Copies  now  in  use 

Over  400  pages , well  printed;  contains  hundreds  of  instructive  illustrations 

By  subscribing  for  BOYS’  LIFE  (regular  price  $1.00  per  year)  and 
the  HANDBOOK  (regular  price  30c  postpaid)  for  your  own  boy  or 
for  other  boys  of  your  acquaintance  you  will  "assist  materially  in  a 
work  which  is  being  earnestly  and  competently  done,  not  for  personal  , ' 0V 

profit,  but  in  behalf  of  the  best  interests  of  the  boys  of  America. 

Secure  a copy  of  BOYS*  LIFE  from  your  news  dealer.  ^ 
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CORRESPONDENCE 


Audion  Experiments 

The  writers  noted  with  some  interest  the 
results  of  Mr.  Burglund’s  experiment  in  plac- 
ing the  Audion  bulb  in  a strong  magnetic 
field  while  receiving,  as  set  forth  in  the  Janu- 
ary issue  of  Modern  Electrics  & Mechanics, 
especially  in  view  of  the  fact  that  the  ex- 
periment was  along  a line  upon  which  we  have 
been  working  for  some  months — since  the  28th 
of  October,  last,  to  be  exact. 

The  results  of  our  experiments  thus  far 
have  been  that  the  addition  of  the  magnetic 
field  improves  the  sensitiveness  of  all  bulbs 
many  fold,  even  in  the  extra  sensitive  bulb9 
offered  by  the  lamp  makers. 

Our  experiments  at  first  involved  the  use 
of  but  one  magnet,  as  later  described  by  Mr. 
Burglund,  but  it  was  found,  upon  further  in- 
vestigation, that  the  addition  of  a similar  mag- 
net on  the  opposite  side  01  the  bulb  produced 
still  greater  sensitiveness.  By  this  addition  to 
the  magnetic  field  the  magnetic  lines  of  force 
are  straightened  out  to  a certain  extent  so  that 
they  pass  through  the  wing  and  grid  more 
nearly  at  right  angles,  and  in  consequence  add 
to  the  efficiency  of  the  rectification  of  the 
bulb. 

It  was  found  that  by  placing  the  south  pole 
of  the  first  magnet  uppermost  and  facing  the 
grid,  then  placing  the  second  magnet  with 
north  pole  uppermost  at  the  onposite  side  of 
the  bulb  (on  the  wing  side,  of  course),  that 
the  desired  degrees  of  sensitiveness  were  ob- 
tained by  varying  the  distance  between  the 
magnets  and  also  the  position  of  the  magnets 
so  as  to  place  the  bulb  either  near  or  away 
from  the  centre,  hut  always  keeping  it  directly 
in  the  lines  of  force,  i.  e.,  with  the  filaments 
and  elements  always  cutting  across  these  lines. 

An  inefficient  aerial  is  being  used  in  the 
tests  which  are  conducted  with  long  distance 
signals.  In  practically  all  cases  the  signals 
are  absolutely  inaudible  unless  the  bulb  is 
placed  in  the  magnetic  field,  even  though  the 
bulb  may  be  adjusted  to  its  maximum  sensi- 
tiveness in  the  ordinary  manner  Upon  plac- 
ing the  bulb  in  the  magnetic  field  the  signals 
are  brought  in  so  that  they  are  not  only  aud- 
ible but  thoroughly  readable.  And.  too,  mag- 
nets of  the  3-bar  telephone  magneto  are  used 
instead  of  those  of  the  5-bar  type 

A diagram  of  the  lines  of  force  of  the  mag- 
nets shows  that  apparently  the  bulb  has  to  b^ 
placed  with  the  filaments  directly  in  the  path 
of  the  lines  flowing  between  the  south  pole 
of  the  one  magnet  and  the  north  pole  of  the 
other  to  attain  the  hypersensitive  condition. 

At  times  the  various  relative  positions  of 
the  magnets  seem  to  6how  even  a certain  se- 
lectivity in  tuning  as  one  station  can  frequent- 
ly be  tuned  out  and  another  brought  in  hv 
simply  varying  these  relative  positions  of  the 


magnets,  or  the  centering  of  the  bulb  between 
the  two  magnets,  or  by  varying  both.  This  is 
most  frequently  apparent  in  listening  to  Say- 
ville  and  Arlington. 

From  these  tests  we  find  a new  field  opened 
for  the  improvement  of  detector  sensitiveness, 
the  most  apparent  conclusion  to  be  drawn 
seems  to  be  that  the  magnetic  lines  of  force 
between  the  opposite  poles  of  the  magnets 
passing  directly  through  the  grid  and  wing 
amplify  the  rectification  and  consequently  in- 
crease the  loudness  of  the  signals,  even  to  a 
degree  of  bringing  in  otherwise  thoroughly 
inaudible  signals.  And,  of  course,  in  addition 
to  this,  there  is  the  advantage  that  Mr.  Burg- 
lund points  out  of  the  elimination  of  the  usual 
polarization  of  the  bulb. — R.  R.  Moore,  and 
H.  A.  Fowler. 


A Misrepresentation. 

My  attention  has  been  called  to  a wireless 
receiving  set  that  won  Third  Prize  in  the 
present  number  of  Wireless  Age. 

For  the  benefit  of  all  concerned  I wish  to 
state  that  I constructed  the  outfit  for  Mr. 
Suchanek  last  May,  1913,  and  any  statement 
other  than  the  one  herewith  is  untrue. 

What  Mr.  Suchanek  did  was  to  buy  an  ad- 
ditional lamp  stand,  switches,  batteries,  etc., 
and  add  to  the  original  outfit,  somewhat 
changing  its  otherwise  well-known  appear- 
ance. 

I would  recommend  that  readers  of  Wire- 
less Age  consult  the  October,  1912,  issue  of 
Modern  Electrics,  page  730. 

— /.  F.  Arnold. 


Commercial  Charges  for  Three-Phase 
Power 

With  reference  to  the  question  (No.  9)  of 
Mr.  T.  A.  Smith  in  the  February  issue,  rela- 
tive to  the  commercial  charges  for  three-phase 
current  and  your  reply  to  the  effect  that  he 
will  have  to  pay  for  only  the  actual  watts  used, 
regardless  of  whether  his  installation  draws 
the  same  amount  of  current  from  each  of  the 
three  phases  or  not,  I think  that  this  answer 
might  be  misleading  to  some  readers  and 
should  therefore  be  modified. 

In  the  case  of  regular  contracts  for  the 
purchase  of  three-phase  current  for  miscel- 
laneous service,  it  is  usual  to  insert  a clause 
to  this  effect: 

“The  purchaser  shall  at  all  times  take  and 
use  the  three-phase  power  in  such  manner 
that  the  current  will  be  taken  equally  from 
each  of  the  three  phases  whenever  possible, 
but  whenever  it  is  not  possible  to  take  the 
current  equally  from  the  three  phases  and  the 
difference  between  any  two  phases  is  greater 
than  ten  per  cent,  of  the  lesser,  then  the 
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LIKE  a breeze  from  the  Pacific, 
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power  to  be  charged  and  paid  for  shall  be 
computed  on  the  assumption  that  the  current, 
and  therefore  the  power,  taken  from  each  of 
the  three  phases  is  equal  to  the  greatest 
amount  actually  taken  from  any  one  phase.” 

In  drawing  up  contracts  for  large  power 
service,  it  is  also  usual  to  insert  a clause  rela- 
tive to  power-factor,  substantially  as  follows: 

“The  purchaser  shall  at  all  times  take  and 
use  the  three-phase  power  in  such  manner  that 
the  power  factor  will  be  as  near  one  hundred 
per  cent,  as  possible,  but  whenever  it  is  not 
possible  to  take  the  current  at  one  hundred 
per  cent,  power  factor  and  the  power  factor 
is  less  than  ninety  per  cent.,  then  the  actual 
power  in  watts  taken  and  to  be  paid  for  shall 
be  considered  as  ninety  per  cent  of  the  volt- 
amperes  supplied,  and  the  watt-hour  readings 
shall  be  corrected  accordingly.” 

Of  course,  if  there  were  not  some  regula- 
tions along  these  lines,  some  customers  would 
be  careless  in  regard  to  the  proper  balancing 
of  their  loads  upon  the  several  phases,  and 
also  in  regard  to  the  type  and  power  factor  of 
motors  and  other  apparatus  used.  As  regards 
regulation  of  voltage,  it  should  be  noted  that 
the  general  regulation  of  a large  distributing 
system  would  not  be  materially  affected  by 
the  unbalanced  load  of  any  one  small  user, 
but  the  total  unbalancing  due  to  the  combined 
unbalanced  loads  of  a number  of  users  might 
in  some  cases  be  so  great  as  to  make  proper 
regulation  of  the  system  quite  impracticable. — 
V . C.  Wynne. 

A SUGGESTION 

Referring  to  the  article  on  “A  Handy 
Lighting  Circuit”  by  H.  P.  Clausen  in  Elec- 
trician and  Mechanic  for  June,  1912,  page 
366,  the  idea  of  saving  current  in  that  way  is 
a good  one,  but  it  is  possible  to  accomplish 
the  same  result  by  the  use  of  a mortise-bolt 
in  connection  with  an  automatic  door  switch 
of  the  type  that  turns  the  light  on  when  the 
door  is  closed,  thus  doing  away  with  the  pri- 
mary cells  necessary  with  Mr.  Clausen’s 
scheme. 

We  have  bad  such  a combination  as  out- 
lined above  in  actual  oneration  for  several 
months,  with  very  gratifying  results.— Edward 
A.  Finch. 

Long  Distance  Receiving 

Thinking  that  the  readers  of  this  magazine 
would  be  interested  and  also,  as  I believe  it 
to  be  quite  a record  for  an  amateur  station.  I 
wish  to  state  that  with  an  umbrella  type  aerial 
85  feet  high  and  loose  coupler,  Deforest 
Audion  and  2800  Brandos  phones,  I receive 
the  signals  from  Sayville,  Arlington  and  Key 
West  stations  so  loud  at  nieht  that  they  can 
be  heard  35  ft.  from  phones,  or  by  putting 
the  phones  close  to  a transmitter  of  an  or- 
dinary telephone  they  can  be  heard  by  another 
party  many  miles  away.  T also  hear  Key 
West  working  at  different  times  of  the  day. 
as  well  as  several  other  stations.  Time  signals 
come  in  verv  lond  in  the  daytime.  I have 
heard  K.  P.  H..  K.  P.  J.  and  N.  P.  L.  during 
the  winter  months  the  last  two  years. — IV m. 
Reinhardt. 
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Simply  written  and  containing  numerous  illustrations,  diagrams, 
3L\  formulas,  etc.,  for  home  study  and  self-instruction. 

They  are  of  as  great  value  to  the  experienced  worker  as  to  the 
beginner,  and  compose  the  mosc  helpful,  reliable  and  compre- 
hensive  series  of  Electrical  Engineering  handbooks  ever  before 
vA  placed  upon  the  market. 

YL\  ELECTRIC  RAILWAYS.  By  PRACTICAL  LESSONS  IN  ELEC- 
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\ tions;  switchboard;  batteries;  sys-  * binding.  A complete  and  authon- 

' -EwM  terns;  single-line  repeaters;  multi-  tative  treatise  on  the  theory,  con- 

plex  telegraptiy;  auplex;  the  quad;  structive  details,  calculation,  and 

phonoplex;  wireless  telegraphy;  design  of  dynamo-electric 
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ALTERNATING  - CURRENT  MA- 
U P(i^f{Sr?JA^I0^S  TRANS-  CHINERY.  By  William  Esty, 

W \\  MISSION.  By  George  C.  fenaad,  8 B M.  A.,  Head  of  Depart- 

l B**  I rofessor  of  Electrical  ment  of  Electrical  Engineering, 

Engineering,  University  of  Kan-  Lehigh  University.  462  pp.,  400 
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ING.  By  Charles  E.  Knox,  E.  TELEPHONY.  By  Kempster  B. 
E.,  consulting  Electrical  Engineer,  Miller,  M.  E.,  and  Samuel  G. 

and  George  C.  Shaad,  E.  E.,  As-  McMeen,  Consulting  Electrical 
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Engineering,  Massachusetts  Insti-  960  pp.,  671  illus.  A complete 

tute  of  Technology  208  pp.,  150  working  guide  to  modern  tele- 

illus.  Cloth  bindl*!*.  Price.. $1.00  phone  practice.  Price $4.00 

Sent,  postpaid,  to  any  address  upon  receipt  of  price. 


MODERN  PUBLISHING  CO 


32  UNION  SQUARE 


When  writing,  please  mention  “Modern  Electric*  and  Mechanics.” 

Digitized  by  Google 


<m6 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  4- 


The  latest  is  Now  Out? 

THE  book  which  thousands  of  electrical 
workers  have  been  waiting  for,  is  ac- 
claimed as  the  “ last  word  ” on  applied  elec- 
tricity, up-to-date,  present  minute. 

Practical  Applied  Hedridty 


By  DAVID  PENN  MORETON,  B.  S.,  E.  E. 

Contains  450  Pages,  illustrated  with  273 
line  drawings  and  50  naif  tones;  20  foil  pages 
of  valuable  tables.  The  index,  one  of  the  vital 
factors  of  any  handbook,  is  complete  and  un- 
suipassed.  Bound  in  flexible  black  leather, 
4 x7^,  printed  title  on  cover  in  gold  letters. 

All  interested  in  electricity,  old  or  young, 
artisan  or  amateur,  expert  or  experimenter, 
should  own  this  positive  authority.  It  answers 
questions,  and  enables  you  !o  figure  those 
complicated  calculations. 

Price,  $2.00 

By  mail  extra  12c. 


MODERN  PUBLISHING  CO. 


32  UNION  SQ.,  NEW  YORK  CITY 


C11  Yea  Afford  TWO  CENTS  A WEEK  for  an  metrical  Education 


Then  subscribe  now  for  ELECTROFORCE — the  elec- 
trical ipokeman  of  an  electrical  age.  Tills  up-to-date 
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RADIO  ATM08PHERES 

IF  man  knew  as  precisely  the  work- 
ings of  the  atmosphere  as  he 
knows  his  mathematics  and  his  chemi- 
cal combinations,  wireless  telegraphy 
would  be  even  a greater  Triton  among 
the  scientific  and  practical  industrial 
minnows  than  it  already  is.  The  great- 
est difficulty  in  wireless  telegraphy — 
and  it  needs  not  a Dr.  John  Perry  to 
again  say  so — is  due  to  the  atmosphere. 

Sudden  atmospheric  shocks  or  dis- 
turbances still  continue  to  enter  the 
receiving  apparatus  of  important  sta- 
tions despite  all  of  the  new  discoveries 
and  improvements  which  come  like 
mushrooms,  every  minute. 

One  gentleman,  Mr.  S.  S.  Brown,  has 
wires  stretched  horizontally  from  his 
house  to  his  stables  at  about  forty  feet 
from  the  ground.  He  receives  all  the 
every  day  commonplace  messages  and 
time  signals  with  practically  no  sign  of 
“atmospherics.” 

To  be  sure,  lessening  the  height  of 
high  antenna  lessens  the  energy  re- 
ceived, but  it  seems  that  the  diminu- 
tion of  the  atmospheric  disturbances  is 
much  greater  than  the  diminution  of 
the  ordinary  signals.  One  of  Mr. 
Brown's  latest  relays  magnifies  the 
currents  in  the  receiving  station  one 
hundred  times  and  he  expected  that  the 
signals  would  he  well  received,  in  spite 
of  the  lowness  of  the  wires. 

He  was,  however,  surprised  to  find 
that  the  atmospheric  disturbances  had 
almost  altogether  disappeared.  In 
fact,  there  were  no  static  noises  to  mag- 
nify. The  Salcombe  Hill  Observatory 
in  London  is  also  free  from  “atmos- 
pherics/’ Its  antennae  are  very  low 
like  those  of  Mr.  Brown. 

Mr.  Perry,  a student  of  the  wireless, 
explains  his  method  of  destroying  this 
“butting-in”  habit  of  the  atmosphere. 
It  seems  to  be  practical  because  it  is 
applicable  to  all  antennae  no  matter 
howr  high  they  are.  He  states  that  an 
antenna  is  affected  by  rays  of  all  fre- 
quencies, because  its  vibrations  are 
damped  by  resistance,  and  it  is,  of 
course,  most  sensitive  to  rays  of  its 
own  frequency.  A static  charge  is  of 
the  nature  of  a sudden  shock ; it  con- 
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Jtem  Than  Its  Typebar 

IJECAUSE  the  typebar  is  the  big  essen- 
tial  in  typewriter  construction  that 
v must  be  p erfect. 

It  must  strike  true  every  time,  not  only  today,  next 
month,  next  year,  but  as  long  as  the  machine  lasts. 

If  it  has  a knife-like  or  narrow  bearing  it  cannot  strike 
true.  That  is  the  reason  typebar  guides  are  so  generally 
used  on  most  .machines.  The  typebars  of  the 

• 

Victor  Typewriter 

strike  true,  because  every  one  works  on  a pivot-bearing  one 
inch  wide.  This  not  only  prevents  side  play,  but  the  pivot- 
bearings  reduce  friction  to  a minimum  and  make  the  machines 
almost  noiseless. 

But  this  is  only  one  of  the  many  exclusive  features  of  the 
Victor  Typewriter. 

A five-minute  demonstra 
tion  will  convince  you. 

Back  of  the  Victor  is  the  Victor 
guarantee,  “ Money  Refunded  if 
everything  is  not  as  represented. 

VICTOR 
TYPEWRITER 
COMPANY 

NEW  YORK 
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HIST  OFF  THE  PRESS 

Wireless  Telegraphy 
and  Telephony 

(kcMfc  Winlm  m Amplm  «i  Airship) 

la  MhntwMb  fmmMm  if  tfci  Sduciif  VMiss 
TnanMaB  if  HrtiN|nci  IT  CHS.  & ISILEY,  L I., 
«l  CHILES  B.HYVAII, 

fr—ltH  EulMir.  Mmkir.  Stdvty  H AitaasMtc  lulNin 


Contains  144  pages.  It  treats  in  a simple 
•oncise  manner  of  the  earlier  forms  of  wire- 
loss,  electrical  wares,  development  of  radio- 
telegraphy,  radiotelegraphic  apparatus,  and  de- 
scribing systems  of  radiotelegrapby. 

The  section  on  Wireless  Telephony  covers 
Bell's  radiophone,  selenium  cell.  Bell's  photo- 
phone,  “light  telephony,"  telephony  by  means 
si  Hertzian  waves,  nature  of  a high-frequency 
telephone  current,  oscillation  generators,  tele- 
phonic control  of  oscillations,  transmitting 
circuits,  receiving  arrangements,  two-way  trans- 
mission, and  systems  of  radiotelephony. 

The  section  on  Aeronautics  covers  the  wire- 
leas  on  dirigibles  and  on  aeroplanes,  giving 
the  earliest  experiments  on  balloons,  dangers 
from  electric  discharge,  preventive  methods, 
wireless  on  the  Zepplins,  Horton's  experiments, 
feoent  records,  and  general  problems. 

Price  $1.00  By  mall  extra  12c 


I MODERN  PUBLISHING  CO. 

32  UNION  SQUARE  NEW  YORK 


sists  of  rays  of  all  frequencies,  and 
particularly  of  rays  of  all  sorts  of  very 
high  frequencies. 

Suppose  the  frequency  of  the  an- 
tennae to  be  anything  from  50,000  to 
300,000  per  second,  say  about  100,000. 
Now,  houses  and  trees  are  very  imper- 
fect antennae,  the  frequencies  of  which 
are  probably  much  greater  generally 
than  one  hundred  thousand,  although 
sometimes  less. 

When  rays  proceed  horizontally  the 
ether  in  the  neighborhood  of  trees  and 
houses  is  greatly  robbed  of  all  energies 
which  accompany  waves  of  high  fre- 
quency. 

In  fact,  all  rays  of  frequencies  which 
correspond  to  the  frequencies  of  trees 
and  houses  are  absorbed,  and  a low  an- 
tenna of  100,000  frequency  receives 
but  little  energy  of  other  frequencies 
than  its  own,  and  therefore  little  of  the 
“atmospheric  blow.” 

If  this  explanation  is  correct,  it  is 
only  necessary  to  surround  a receiving 
antenna  by  numerous  others  of  all  sorts 
of  high  frequency.  If  this  is  right,  it  is 
scarcely  possible  to  receive  atmospher- 
ics in  the  middle  of  a large  city  unless 
the  ground  is  much  higher  than  neigh- 
boring ground,  just  as  is  known  that  an 
ordinary  house  in  the  middle  of  the  city 
is  rarely  struck  by  lightning. 

Mr.  Perry’s  explanation  does  not 
cover  the  whole  situation,  however,  for 
the  man  in  charge  of  a coast  station 
states  that  he  has  great  difficulty  in  re- 
ceiving signals  because  disturbing  “at- 
mospherics” are  so  numerous.  Ships 
in  the  neighborhood  or  even  five  miles 
away  are  undisturbed  in  their  signal- 
ing. Such  ships,  of  course,  are  not  near 
houses  or  trees. 

Local  thunder  storms,  even  twenty 
miles  away,  can  be  predicted  from  even 
these  new  sorts  of  stations.  Mr.  Perry 
says  this  is  due  to  the  fronts  of  the 
Maxwell  waves  not  being  vertical.  He 
also  supports  his  ideas  by  the  fact  that 
stations  tuned  low  suffer  more  atmos- 
pheric disturbances  than  those  tuned 
high. — Dr.  Leonard  Keen  Hirshberg. 


Makers  of  phonographs  are  aiming  to 
use  wood  instead  of  metal  in  all  parts  of 
the  instrument  where  this  is  possible,  in 
order  to  increase  the  mellowness  of  the 
tone. 
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Transmitting  Sets 
ReosMng  Ssts 
Transformers 
Condensers 
Spark  Gaps* 

Oscillation  Transformers 
Wave  Meters 
Tuners  Keys  the  butzen  transformer 

KKJ.S15JI  H Hi.  $2111  1 K.V.$3LN 

If  its  wireless,  we  manufacture  it  in  the 
Clapp  - Eastham  shops,  the  Clapp  -Eastham 
way;  a little  better  than  the  best. 

The  most  complete  wireless  catalog  in 
America,  also  a catalog  of  parts  and  materials 
for  the  construction  of  apparatus,  sent  for  4c. 
■tamps. 


SUtztn  Rtetlvlng  Sot,  Price,  $33.00 


CLAPP-EASTHAM  CO. 

143  Main  Street,  CAMBRIDGE,  MASS. 


Aykwrth  Agencies  Co. 

I4f  New  Montgomery  8t..  San  Francisco.  Cal. 
Western  Sales  Agents 


J.  J.  Dock  Co. 

432-414  St.  Clair  Street.  Toledo.  Oklo 
Central  8tates  Agents 


THE  PURCHASER  OF  A MULTIPLEX  HAMMOND  CAN  DO 
WHAT  OTHER  TYPEWRITER  USERS  WISH  THEY  COULD  DO 


The 

Multiplex  Hammond 

Visible 

carries  TWO  STYLES  OF  TYPE  AT  ONCE. 
“JUST  TURN  THE  KNOB'*  and  change  instantly 
from  Pica  type  to  Italics,  or  from  English  to  Ger- 
man, Greek,  or  any  language  using  different  char- 
acters. 


A FEW  OTHER  POINTS  WHICH  MEAN  “HAMMOND”  exclusively 


Durability.  The  Hammond  NEVER 
wears  out. 

Machine  CANNOT  get  out  of  alignment. 
No  typebars  to  get  loose  or  bend. 

The  MOST  PORTABLE  typewriter  made. 


Cards  and  envelopes  written  without 
bending. 

Writes  on  any  width  of  paper. 

Most  beautiful  work  of  any  typewriter. 


HAMMOND  TYPEWRITER  CO.,  Foot  of  East  69th  St,  Now  Yorit  City 

HuEepsea  Headquarters  Haeuaomd  Type  writer  Oe#»  Ltd.,  90  %ueea  Tleterla  ft., 

Lsndea,  ■ O. 
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ThisBig  306  Page  Book  *1 

THE  TELEGRAPH  INSTRUCTOR  (fifth  and  I 


DO 


THE  TELEGRAPH  INSTRUCTOR  (fifth  and  ■ 
revised  edition)  covers  every  branch  of  telegraphic  work  (railway  and 
commercial)  and  is  full  of  the  most  useful  hints  and  suggestions  that 
have  ever  been  put  into  printers’  ink.  It  contains  complete  instruc- 
tions for  setting  up  telegraph  instruments,  line  construction,  manipu- 
lation of  switch  boards,  care  of  batteries,  etc.  It  contains  the  Morse 
and  Continental  Codes  in  full  and  hundreds  of  abbreviations  that  are 
in  general  use.  The  duties  of  every  railroad  and  telegraph  employee, 
from  the  superintendent  down  to  the  engineer,  conductor  and  switch- 
man, are  fully  explained  in  this  big  book.  It  is  not  only  intended  for 
a telegraph  student,  but  is  a valuable  reference  book  for  the  operator. 

THE  AUTHOR  OF  “THE  TELEGRAPH  INSTRUCTOR”  Mr.  G.  M.  Dodge,  of 
Valparaiso,  Indiana,  is  an  old  and  expert  telegraph  operator  with  years  of  varied  experi- 
ence in  both  railway  and  commercial  telegraph  service.  He  is  now  holding  a respon- 
sible position  with  the  Western  Union  Telegraph  Company  and  is  President  of  a large 
and  prominent  telegraph  school.  He  is  a member  of  the  Old  Time  Telegraph  Associ- 
ation, and  is  also  an  associate  member  of  the  Association  of  Railway  Telegraph  Superin- 
tendents. Mr.  Dodge  is  an  authority  on  all  matters  pertaining  to  the  telegraph. 

YOU  CAN  BECOME  THOROUGHLY  QUALIFIED  for  the  operating  department 
of  almost  every  railroad  as  soon  as  you  have  mastered  the  contents  of  THE  TELE- 
GRAPH INSTRUCTOR.  Train  rules,  train  signals,  switch  and  interlocking  signals 
devices  are  fully  explained  and  descriptively  illustrated  in  this  book.  A big  lot  of  other 
valuable  information,  such  as  the  block  system  of  handling  trains  with  descriptions  and 
illustrations  of  modern  devices  used  in  railroading,  are  fully  covered  in  this  splendid  book. 

Sent  Prepaid  on  receipt  of  price. 

MODERN  PUBLISHING  CO.  32  UNION  SQUARE,  NEW  YORK 


Seriously  Speaking 

You  may  read  everything  published  on  wire- 
less telegraphy,  conduct  the  most  painstaking 
experiments,  only  to  discover  that  something 
is  lacking.  Very  often  that  one  thing  will 
solve  all  your  problems.  Ask  us.  We  know 
and  will  be  mighty  glad  to  answer  you  through 
the  pages  of 

The  Wireless  Age 

Past  the  elementary  stages?  Then  you  want  to  know 
something  of  the  finer  points  in  the  wireless  art. 

That’s  our  mission ; to  tell  you  in  special  articles 
everything  you  can’t  find  out  elsewhere. 

Without  question,  the  magazine  is  the 
brightest,  snappiest,  most  instruc- 
tive publication  in  the  field — 
ask  anyone. 


The  Wireless  Age 


450  Fourth  Avenue 


Risk  a quarter — stamps,  money - 
order,  check  or  cash  will  do,  just 

as  long  as  it's  twenty-five  cents 
— tell  us  if s for  a s months?  trial 
subscription . No  subscriptions 

renewed  at  this  rate;  this  is  just 
a special  offer  to  give  you  a 
chance  to  know  what  you  have 
been  missing. 

New  York  City 
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Let  Us  Help 
You 

MR.  WIRELESS  EXPERIMENTER:— 

Would  you  like  to  own  a wireless  outfit  like  this?  Have 
you  got  the  best  wireless  station  in  your  vicinity?  Are  you 
x an  authority  on  the  wonderful  science  of  wireless  telegraphy? 
Do  your  wireless  friends  come  to  you  for  advice  on  con- 
structing their  apparatus  or  do  you  go  to  them  for  infor- 
mation ? 

We  receive  hundreds  of  letters  from  our  subscribers  ask- 
ing questions  about  constructing  their  apparatus,  also  about 
sending  and  receiving  messages,  and  in  view  of  the  fact  that 
it  seems  rather  hard  for  the  wireless  experimenter  to  get 
complete  information  about  the  wonderful  science  of  wire- 
less telegraphy  and  telephony,  we  have  put  in  a large  stock 
of  the  latest  wireless  books,  as  we  have  found  that  the  only 
way  for  the  wireless  experimenter  to  become  efficient  is  by 
studying  these  books  which  are  in  fact  a complete  school  in 
themselves. 

We  are  listing  herewith  a few  of  the  best  books  on  this 
subject  which  will  be  sent  postpaid  on  receipt  of  price,  al- 
though this  is  only  a small  number  of  the  ones  we  have  in 
stock.  Complete  list  furnished  on  application. 

These  Books  Will  Tell  You 
How  To  Make  It 


How  to  Make  Wireless  Instruments 

Wireless  Hook-ups ». . . . 

Construction  of  Induction  Coils  and  Transformers 

Wireless  Telephone 

Wireless  Telegraphy  and  Telephony.  By  Alfred  P.  Morgan. 


_ . . .......  By 

Laughter 

First  Steps  in  Electricity.  By  W.  Jerome  Harrison 

Electricity  Made  Simple.  By  C.  C.  Haskins 

Modern  Wiring  Diagrams  and  Descriptions.  By  Horstmann  and 

Tousley 

Telegraphy  and  How  to  Learn  It.  By  Wilson  F. 

Frederick. 

Dynamo  Building  for  Amateurs.  By  Arthur  J.  Weed.. 

Dynamo  Electric  Machinery.  By  C.  F.  Swingle 

Modern  Electrical  Construction.  By  Horstmann  and 

Tousley 

Elementary  Electricity  Up-to-date.  By  S.  A.  Small... 
Easy  Electrical  Experiments  and  How  to  Make  Them. 

By  L.  P.  Dickinson 

Handy  Vest  Pocket  Electrical  Dictionary.  By  Wni.  L. 

Weber 

Storage  Batteries.  By  J.  T.  Niblett 

Telegraphy  Self  Taught.  By  T.  A.  Edison 

Any  ef  the  above  books  sent  pistpiid  01  receipt  of  price. 
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Classified  Department 

You  will  find  it  a good  investment  to  use  these 
columns. 

Advertisements  in  this  department  5 cents  a 
word;  no  display  of  any  kind.  Payable  in  ad- 
vance, by  currency,  check,  money  order  or  stamps. 
Count  7 words  per  line. 

5%  discount  for  3 Insertions 
1.0%  discount  for  6 Insertions 
15%  discount  for  © Insert  lone 
20%  dlsconnt  for  12  Insertions 
within  one  year. 

One  of  the  most  profitable  high  grade  classified 
mediums  in  the  United  States.  Try  it  out. 

Advertisement  for  the  May  issue 
mnst  be  in  onr  hands  not  later  than 
March  31st. 


AGENTS 


GET  AGENCY— CAMPBELL  TIME  SWITCH— 
automatically  turns  on  or  off  electric  lights  at  any 
predetermined  time.  The  Campbell  Bell  Transformer 
rings  electric  bells  from  the  electric  light  current. 
Great  line  to  sell  the  stores  and  the  homes.  Write 
quick.  Campbell  Electric  Co.,  Lynn.  Mass.  (r)'fr 


AGENTS  — FOR  SPECIALTIES  THAT  SELL. 
Write  for  particulars.  Household  Specialties  Co., 
Wilmette,  111. 


AGENTS— $5  TO  $10  A DAY  SELLING  CHEM- 
ical  ink-erasing  pencils.  A wGnner.  George  C. 
Townsend.  Glen  Cove,  N.  Y. 


$50.00  PER  WEEK  AND  UP.  HOW  FAR  UP 
depends  on  you.  Enormous  sums  are  being  made  by 
Oxygenator  Salesmen — one  has  made  $21,500  in  three 
years;  another  $6,000  in  one  year;  another  $4,500  in 
six  months.  Western  Oxygenator  Co.,  Beatrice, 
Neb. (r  )» 

AUTOMOBILES 


USE  AN  AIR  FRICTION  WITH  NEW  1914  IM- 
provements.  Increases  power  and  economy  of  motor 
one-half.  Absolutely  impossible  to  choke  or  load. 
Uses  distillate,  gasoline  or  half  kerosene  with  finest 
results.  Starts  easy  in  coldest  weather.  We  fit  all 
motors,  guaranteeing:  definite  results  or  refund  money. 
Exclusive  county  rights.  Liberal  exchange  on  other 
carbureters.  The  Air-Friction  Carbureter  Co.,  Day- 
ton,  Ohio.  (r)^ 

FOR  SALE— GOOD  VULCANIZING  PLANT.  A. 
M.  Baugh,  Omaha,  Neb. 

MOTION  PICTURE  PLAYS  _ 

WRITE  MOVING  PICTURE  PLAYS;  $50  EACH; 
all  or  spare  time;  no  correspondence  course.  Details 
free.  Atla  Publishing  Co.,  353,  Cincinnati,  Ohio. 
fr)* 

TYPEWRITERS 

REMINGTON  TYPEWRITER.  GOOD  ORDER, 
first  $12  takes  it.  Edgewater  Press,  1124  Foster  Avc.. 
Chicago.  (1) 

JUST  OFF  THE  PRESS  — BOUND  VOLUME 
No.  5 of  Modern  Electrics;  contains  more  real  infor- 
mation than  is  found  in  $50.00  worth  of  electrical 
hooks;  1,344  pages:  2,100  illustrations;  1,050  ques- 
tions and  answers.  A veritable  encyclopedia  on 
electricity.  If  you  are  a student  of  electricity  or 
desire  to  keep  in  touch  with  the  electrical  progress  of 
the  world  you  can’t  afford  to  be  without  this  wonder- 
ful collection  of  data  on  invention,  illustrations  and 
writings  of  leading  authors  from  every  part  of  the 
world.  Positively  only  39  sets  left.  Orders  will  be 
filled  as  received  and  money  returned  when  supply 
is  exhausted.  Price,  $3.00;  66c  extra  by  mail  in 
IT.  S.:  95c  extra  in  Canada.  Modern  Publishing  Co., 
82  Union  Square,  New  York,  N.  Y.  (tfl 


BUSINESS  OPPORTUNITIES 


SPLENDID  PAYING  BUSINESS  READY  FOR 
man  to  step  into  as  district  agent  for  large  corporation 
provided  he  can  prove  abilty.  Satisfactory  references 
required.  Investment  of  not  over  $500,  fully  secured. 
Position  worth  $5,000  per  annum.  Address  Box 
“A,”  care  Modern  Electrics  and  Mechanics,  38  Union 
Square,  New  York  City.  ★ 


500  PER  CENT.  PROFIT  IN  ORNAMENTAL 
casting  of  concrete,  artificial  marble,  plaster,  papier- 
mache,  marble  dust,  imitation  w'ood,  soft  metals,  for 
manufacturing  interior,  exterior  decorations,  garden 
furniture,  statuary,  artistic  homes,  fountains,  sanitary 
flooring,  tiling,  tombstones,  cement  caskets,  stuccoing 
buildings,  life  casting,  ornament  copying,  modeling, 
coloring,  gilding,  making  elastic,  rigid  moulds,  in- 
structions complete,  $1.  Material  furnished.  Free! 
209  illustrations,  beautiful  casts.  (Mail  address  to- 
day.) W.  L.  Mahler,  117  Russell  St.,  Brooklyn. 
N.  Y. 


FREE  FOR  SIX  MONTHS— MY  SPECIAL  OF- 
fer  to  introduce  my  magazine  “INVESTING  FOR 
PROFIT.”  It  is  worth  $10  a copy  to  any  one  who 
has  been  getting  poorer  while  the  rich,  richer.  It 
demonstrates  the  REAL  earning  power  of  money,  and 
shows  how  any  one,  no  matter  how  ooor,  CAN  ac- 
quire riches.  “INVESTING  FOR  PROFIT”  is  the 
only  progressive  financial  journal  published.  It  shows 
how  $100  grows  to  $2,200.  Write  NOW  and  1*11 
send  it  six  months  free.  H.  L.  Barber,  418-20  W. 
Jackson  Blvd.,  Chicago.  (&)★ 


BUSTNESS  BUILDING  SYSTEMS— FOLLOW-UP 
Record  Card,  keeps  records  of  names,  addresses, 
parcel  post  zone,  letters  sent,  etc.  Enough  for  100 
customers,  prepaid  50c.  52  Model  Advertisements  for 

any  line  of  business,  only  $1.00.  Craftsman  Adver- 
tising Signs,  $1.60  up.  Many  other  Specialties — 
list  tree.  Write  to  Johnston  Commercial  Company, 
Carlinville.  111. 


SPARE  TIME— NO  CANVASSING.  REPORT 
information,  names,  etc.,  to  us.  Markets  waiting. 
Enclose  stamp.  “NISCO,”  Dept.  HDF.  Cincin- 
nati, Ohio.  (9)# 

“MONEY  MAKING  IDEAS,”  PUBLISHED 
monthly,  turns  your  spare  time  into  cash.  Sample 
copy  free.  A.  Kraus,  409  Chestnut  St.,  Milwaukee. 


THE  BEST  MAIL  ORDER  PROPOSITION  ON 
earth.  Particulars  free.  Luther  Gordon  Co..  North- 
western Bldg.,  Chicago.  (9)^ 


MINK  BREEDING  SIDELINE.  $3,750  FROM  25 
mink  yearly.  My  book  tells  everything.  60c.  George 
Norton,  Plcasantville,  New  York. 


YOUR  26  WORD  ADVERTISEMENT  IN  100 
monthly  magazines  8 months  $1.  A.  Bennett,  442 
East  184th  St.,  New  York. 


MANUFACTURE  GOLD  WINDOW  LETTERS. 
Particulars  10c.  Box  31,  Detroit,  Mich.  (1) 


YOUR  70  WORD  DISPLAY  ADVERTISEMENT 
in  16  page  7x10  magazine  reaching  7,000  boys,  40c. 
Youth's  Magazine,  Chicago. 


ADVERTISERS  — SPECIAL— 5c  PER  WORD 
places  your  ads  in  133  different  magazines.  Send 
copy  now  for  next  issue.  King’s  Magazine,  Box 
1301,  Little  Silver,  N.  J. 


20,000  FORMULAS.  PRICE  $1  PREPAID. 
Complete  list  4c  stamps.  Edf.  Bromley,  Watervliet, 


WANTED 

WANTED— STUDENTS  TO  ENROLL  IN  AN- 
other  class  in  special  electrical  and  college  prepara- 
tory courses,  beginning  now;  no  entrance  examina- 
tions. Write  for  Bulletin  to  Prof.  F.  E.  Austin,  11 
South  Park,  Hanover,  N.  H. 

DO  YOU  WANT  THIS  BOOK.  WHICH  TELLS 
you  how  to  test  and  operate  all  different  kinds  of 
electrical  apparatus,  from  venerators  and  motors  to 
lamps  and  bells?  Only  $1.50  postpaid.  “Electricians* 
Operating  and  Testing  Manuel,”  by  Henry  C.  Horst- 
mann  and  Victor  H.  Tousley,  16mo.,  full  leather,  and 
chuck  full  of  the  right  kind  of  information,  which 
can  be  readily  mastered  by  the  layman  as  well  as 
the  experienced  man.  Modern  Publishing  Co.,  38 
Union  Square.  New  York.  (r) 
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BOOKS,  ETC. 


ELECTRICAL  APPARATUS 


S£ND  12c  FOR  “SEXUAL  PHILOSOPHY.” 
dearest,  best,  most  instructive  sex  manual  published. 
Actually  teaches,  not  merely  argues.  Write  to-day. 
“Health-Health”  Publishing  House,  8*2  Bennington 
St..  Lawrence.  Mass. 


SECOND-HAND  BOOKS  — HALF  PRICES  ON 
every  subject;  new  25  per  cent,  discount;  books 
bought:  catalogue  No.  818  free.  Foyle.  121  Charing 
Cross  Road,  London,  England.  £ 


GET  VALUABLE  MAIL  WHOLE  YEAR  FOR 
10  cents.  Money  returned  if  unsatisfactory.  Cor- 
nish Electric  Company.  Schenectady,  N.  Y. 


“FASCINATING  BOOKS:  SAMPLE  AND 

catalogue  10c.  Taylor  Brothers,  X8129  Clifton,  Chi- 
cago. 


LABORATORY  DISCONTINUED  MARCH  1ST; 
1 contents  of  electrical  photo  experimental  dept,  of  an 
auto  sales  firm  in  N.  111.,  consisting  of  condensers, 
coil  tester,  fuse  blocks,  high  and  low  powered  re- 
ceivers, lamps,  ammeter,  sockets,  insulators,  automatic 
telegraph  set,  individual  set,  sending  tape,  insulators, 
instruction  books,  three  telephones,  camera,  7 in.,  extra 
lenses,  unbroken  pkgs.  paper  chemicals,  flash  lamp, 
powder,  lantern  slides,  film  holders,  developing  and 
printing  outfit,  instruction  book.  Fine  outfit  for 
school,  club  or  student  in  physics.  Will  ship  to  first 
remittance  of  $100.  Marvin,  Maple  Park,  111. 

DIAMOND  TRANSFORMERS  OPERATE  BELLS, 
toys,  signals,  rectifiers  for  charging  storage  batteries 
a“<?  spark  coils  through  stepdowns  from  110  v.  Most 
reliable  on  the  market  Diamond  Transformer  Co.. 
315  Second  Ave.,  Pittsburg,  Pa.  if 


BOOKS  ABOUT  ELEVATORS  — BEST  PUB- 
lished.  Morse,  19  Union  PL,  Yonkers,  N.  Y.  (2) 

YOUR  LIBRARY  IS  NOT  COMPLETE  WITH- 
out  a copy  of  Bound  Bolume  No,  4 of  Modern  Elec- 
trics containing  958  pages,  with  over  1,000  illustra- 
tions arid  1,200  questions  and  answers  on  topics  of 
vital  importance  to  you.  Elegantly  bound  in  black 
cloth;  gold  stamped.  Our  supply  is  limited,  so  order 
today  while  you  think  of  it  and  you  will  not  be 
disappointed.  Price,  2.00;  40c  extra  by  mail  in 
U.  S.;  76c  extra  in  Canada.  Modem  Publishing  Co., 
32  Union  Square,  New  York,  N.  Y.  (r) 


SWTCHBOARD  METERS  FOR  VOLTAGE  AND 
I1/*  ***•  diameter,  in  aluminum  case,  for 
$1.26  and  upwards.  These  instruments  are  thor- 
oughly practical  and  will  give  years  of  service.  Our 
prices  are  made  possible  only  by  a new  design  of 
*"eat  simplicity.  Circular  on  request.  Progressive 
g.  Co.,  Box  295C,  Reading,  Penna. 


grej 

Mfi 


PUNCHED  DISCS,  NOTCHED  OR  PLAIN, 
castings  and  materials  for  building  Prof.  Watson’s 
motor.  Put  in  your  order  and  get  busy.  Write  for 
full  information  and  prices.  Wm.  C.  Houghton,  141 
St.  Jerome  Ave.,  Holyoke,  Mass. 


PICTURES  ANR  POST  CARDS 


MUSICAL  POSTCARDS.  CAN  BE  PLAYED 
on  any  phonograph.  Big  assortment  of  Songs  and 
Musical  Numbers.  10c  each.  N.  Nathan  Company, 
242  West  148th  St..  New  York  City. 


“THREE  ARTISTIC  BEAUTIES  10c;  26  MINIA- 
ture  photos  20c,  six  American  Beauties  10c;  Stage 
Beauty  Catalogue  2c;  all  for  30c.  Taylor  Brothers, 
X2129  Clifton,  Chicago. 


DIAGRAMS-- OUR  MODERN  BLUE  PRINT 
Chart  Method  of  Electrical  Wiring.  Write  for  in- 
formation. Electrical  Wiring  Diagram  Co.,  Box  C-173. 
Altoona,  Pa. 


DETECTIVE  PHONE— MAKE  ONE  YOURSELF. 
You  can  hear  a whisper.  Plans  and  information  25c. 
Lobe  Mfg.  Co.,  167  West  102d  St..  New  York  City 


WORNOUT  DRY  BATTERIES  MADE  BETTER 
than  new  for  8 cents.  Instructions  20  cents.  Willa- 
inack,  Grampian,  Pa. 


24  ARTISTIC  BEAUTY  POSES,  BEAUTIFUL 
woman,  10c.  New  64-page  book  for  gentlemen,  12c. 
Both  20c.  Normal  Specialty  Co.,  M 7,  Englewood, 
Chicago. 


8 x 10  PHOTOGRAPH  OF  ARLINGTON  RA 
dio  Station  and  Towers  (NAA),  26  cents.  Hillers 
Photo  Company,  238  First 'St.,  S.  E.,  Washington. 


44  LOVERS*  CARDS  AND  BOOK  OF  TOASTS. 
10c.  A.  Kraus,  409  M.  Chestnut  St.,  Milwaukee, 
Wis. ★ 

ART  PHOTOS.  FRENCH  MODELS.  IMPORT- 
ed.  Three  for  10  cents.  Box  1514A,  Paterson, 
N.  J. 


FEMALE  BEAUTY  CARDS.  REAL  PHOTO- 
aphs.  6 for  25c.  Maple  Co.,  121.  Xapanoch, 


26  COMIC  POST  CARDS  AND  BOOK  OF  FLIR- 
tations,  10c.  A.  Kraus,  409  L.  Chestnut  St.,  Mil- 
waukee, Wis.  . if 


PHOTOGRAPHY,  CAMERAS  & SUPPLIES 


FILMS  DEVELOPED  6c,  ALL  SIZES.  PRINTS 
x 8% , 2c;  25 d x 4%,  3 x 3 y3.  ZVa  x 4J4,  4c; 
40c  dozen.  Postcards,  60c  dozen.  Work  guaranteed 
and  returned  24  hours  after  receiving.  Send  nega- 
tives for  samples.  Girard’s  Commercial  Photo  Shop, 
194  High  St.,  Holyoke,  Mass. 


OLD  DRY  BATTERIES  RENEWED,  ABOUT  1c 
each.  Instruction  25c.  Crown  Chemical  Co.,  Hamil- 
ton, Ohio. 

WIRELESS,  FLASHLIGHTS,  TELEGRAPHS 
etc.,  at  lowest  prices.  Write  for  circulars.  J.  W. 
Denton,  Gregory,  Mich. 

26  FORMULAS  FOR  60c.  RENEWING  DRY 
Batteries.  List  free.  Charles  A.  Lutz,  Dept.  F 
York,  Pa.  (jj 

RENEW  DRY  BATTERIES;  THREE  GUARAN- 
TY Processes,  10c.  Formula  Bureau,  3311-EM. 

Belleplaine  Ave.,  Chicago. 

STORAGE  BATTERIES  ARE  VERY  HARD  TO 
master  and  understand,  but  if  you  read  this  book  you 
will  know  all  about  them  from  beginning  to  end 
Storage  Batteries,  Stationary  and  Portable,”  by 
J-  T.  Niblett.  M.I.E.E.  80  pages,  21  illustrations. 

Socket  size  si  k cloth  binding.  Price,  50c  postpaid 
lodern  Publishing  Co.,  32  Union  Square,  New  York 
(r) 

“CONSTRUCTION  OF  INDUCTION  COILS  and 
Transformers**  is  a valuable  book,  containing  100  pages 
and  72  illustrations,  by  H.  W.  Secor.  You  cannot 
afford  to  be  without  this  book,  which  is  the  latest 
work  on  construction  of  induction  coils  and  trans- 
formers. $0.25  postpaid.  Modern  Publishing  Co.,  32 
Union  Square,  New’  York.  (r) 

STAMPS,  COINS,  ETC. 


KODAKS.  GRAFLEX  CAMERAS.  LENSES— 
Everything  photographic;  get  bargain  list.  You  can 
save  money  by  send  ng  your  order  to  Willoughby. 
Broadway  and  11th  St.,  New  York.  (r)* 


WE  BUY.  SELL  AND  EXCHANGE.  BARGAINS 
in  microscopes,  telescopes,  binoculars,  cameras,  etc. 
Bargain  list  sent.  Kahn  & Son,  Opticians,  54  John 
St.,  New  York.  Established  62  years.  (r)^t 


$4.25  PAID  FOR  FLYING  EAGLE  CENT  OF 
1856.  Hundreds  of  other  coins  bought.  Send  10c 
for  buying  catalog.  A.  Kraus.  409  K.  Chestnut  St., 
Milwaukee,  Wis.  if 


STAMPS— 105  CHINA,  ETC.,  STAMP  Dic- 
tionary and  list,  2c.  A.  Bullard,  Sta.  A..  Boston. 
Mass. 


CYKO  POSTCARDS  FROM  YOUR  NEGATIVES, 
•c;  100,  $1.60.  Amateurs  send  for  complete  price 
list  and  samples.  The  Fotokrafts  Shop,  Loveland, 
Ohio. 


OLD  STAMPS  BOUGHT— $75.00  PAID  FOR 
a certain  old  stamp;  hundreds  of  other  stamps  bought. 
Send  stamp  for  buying  list.  A.  Kraus.  103  Kraus 
Bldg..  Milwaukee.  Wis.  wl. 
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HELP  WANTED 


LOCAL  REPRESENTATIVE  WANTED.  SPLEN- 
did  income  assured  right  man  to  act  as  our  represen- 
tative after  learning  our  business  thoroughly  by  mail. 
Former  experience  unnecessary.  All  we  require  is 
honesty,  ability,  ambition  and  willingness  to  learn  a 
lucrative  business.  No  soliciting  or  traveling.  All  or 
spare  time  only.  This  is  an  exceptional  opportunity 
tor  a man  in  your  section  to  get  into  a big  paying 
business  without  capital  and  become  independent  for 
life.  Write  at  once  for  full  particulars.  National 
Co-Operative  Realty  Company,  L-599,  Marden  Build- 
ing, Washington,  D.  C.  if 


MEN  AND  WOMEN  WANTED  FOR  GOVERN- 
ment  jobs.  $65  to  $150  month.  Vacations.  Steady 
work.  Parcel  Post  means  many  appointments.  Com- 
mon education  sufficient.  “Pull”  unnecessary.  Write 
immediately  for  free  list  of  positions  open  to  you. 
Franklin  Institute,  Dept.  E203,  Rochester,  N.  Y. 


MECHANICAL  DRAWING.  THE  WARNER 
system  makes  expert  draftsmen.  If  you  are  earning 
less  than  $25.00  per  week  we  can  increase  your 
salary.  Free  book.  Colorado  Correspondence  Col- 
lege, Dept.  55,  Denver,  Col. 


FREE  ILLUSTRATED  BOOK  TELLS  OF 
about  300,000  protected  positions  in  U.  S.  service. 
Thousands  of  vacancies  every  year.  There  is  a big 
chance  here  for  you,  sure  and  generous  pav,  lifetime 
employment.  Just  ask  for  booklet  S-947.  No  obliga- 
tion. Earl  Hopkins,  Washington,  D.  C.  ★ 

$5  DAILY  EASILY  EARNED  AT  HOME  SPARE 
time,  silvering  mirrors.  No  capital.  Free  instructing 
booklet  tells  you  how  to  make  $5  daily.  Patterson  & 
Co.,  Dept.  N,  Brookville,  Ky.  (11  )★ 

LEARN  AUTOMOBILE  DRIVING.  COMPLETE 
book,  how  to  operate,  repair,  get  license,  positiou. 
Postpaid  10c.  Holmes  Novelty  Co.,  Desk  6,  Ply- 
mouth. Mass. 

GOOD  POSITIONS  OPEN  EVERYWHERE. 
Let  us  place  you.  State  qualifications,  salary,  etc., 
first  letter.  “NISCO,”  Dept.  MDF,  Cincinnati. 

(9)* 


I WILL  START  YOU  EARNING  $4  DAILY  AT 
home  in  spare  time  silvering  mirrors;  no  capital;  free 
instructive  booklet,  giving  plans  of  operation.  G.  F. 
Redmond.  Dept.  A.  G.,  Boston,  Mass.  (5 )it 


WANTED— SEVERAL  HONEST.  INDUSTRIOUS 
people  to  distribute  Patriotic  Literature.  Salary  *60 
per  month.  Prof.  Nichols,  Box  F,  Naperville,  111. 


MAKE  FROM  $100  TO  $500  A MONTH  WITH 
illuminating  paint.  Particulars  for  stamp.  M.,  Box 
35,  Hagcrman,  Idaho. 


REAL  ESTATE 


LET  US  SELL  YOUR  PROPERTY— ANYTHING. 
Bargains  everywhere — inquiries  daily.  State  particul- 
ars first  letter.  “NISCO,”  Dept.  XDF,  Cincinnati. 

(»)★ 


FOR  SALE:  60  ACRES  OF  FINE  LAND.  ON 
Grand  Island,  N.  Y.,  fronting  on  the  beautiful  Nia- 
gara River,  right  across  from  Buffalo;  suitable  for 
high  grade  development,  bungalow  plots,  gentleman’s 
estate  or  farming;  nearly  600  feet  shore  front  with 
riparian  rights;  price  $300  per  acre:  worth  $500;  lib- 
eral terms  will  be  made  with  responsible  parties;  house 
and  barns  near  shore.  Address  W.  H.  Northrop, 
Grand  Island,  Erie  County,  New  York.  (r) 


STORAGE  BATTERIES  ARE  VERY  HARD  TO 
master  and  understand,  but  if  you  read  this  book  you 
will  know  all  about  them  from  beginning  to  end. 
“Storage  Batteries,  Stationary  and  Portable,”  by 
J.  T.  NiWett.  M.I.E.E.  80  pages,  21  illustrations, 
pocket  size,  silk  cloth  binding.  Price,  50c  postpaid. 
Modern  Publishing  Co.,  32  Union  Square,  New  York. 

(r) 


THIS  ELECTRICAL  DICTIONARY  WILL  JUST 
fit  in  your  vest  pocket.  Carry  it  around  with  you 
while  you  are  at  work.  “Handy  Vest  Pocket  Electri- 
cal Dictionary,”  by  Wm.  L.  Weber,  M.E.,  containing 
upwards  of  4,800  words,  terms  and  phrases  employed 
in  the  electrical  profession  with  their  definitions  given 
in  the  most  comprehensive  manner.  Full  leather 
cover  50c  postpaid.  Modern  Publishing  Co.,  32 
Union  Square,  New  York.  (r) 


INSTRUCTION 


GOOD  BLACKSMITHS  ARE  SCARCE  AND 
few  learning  the  trade  and  the  blacksmiths  must  make 
the  tools  for  ail — from  surgeon  to  the  safe  blower. 
Buy  Toy’s  Modern  Methods  Forging  and  Welding 
different  kinds  of  steel  solid,  and  doing  all  hard  jobs 
easy,  also  hardening  and  tempering  to  a standard  by 
colored  charts.  Any  smith  can  he  an  expert  that 
means  good  jobs  and  big  money.  All  for  one  dollar. 

\ Send  for  valuable  samples  free.  W.  M.  Toy,  Sid- 
ney,  Ohio. (r)» 

EXPERIMENTERS  WHO  DESIRE  COMPLETE 
instructions  for  making  a step-down  transformer  for 
experimental  purposes,  at  small  expense  (that  can  be 
connected  with  ordinary  house  circuits-  to  send  25c 
for  the  best  book  ever  issued  on  the  subject.  Great 
demand;  everybody  wants  it.  Better  than  batteries. 
Address,  Engineering  Education  Extension,  Lock  Box 
41,  Hanover,  N.  H. 


ST— STU— T— T— ERING  OR  STAMMERING. 
Let  me  tell  you,  by  mail,  how  I cured  myself,  after 
30  years  of  misery  and  failure.  Discovered  a natural 
method  which  anyone  can  use,  at  home.  Since  then 
have  won  social  and  business  success.  Sehd  me 
your  address,  in  confidence.  Walter  McDonnell, 
Drawer  F 667,  Station  F,  Washington,  D.  C. 


FREE  TUITION  BY  MAIL— CIVIL  SERVICE, 
mechanical  drawing,  stationary  engineering,  electric 
wiring,  agriculture,  poultry,  normal,  bookkeeping, 
shorthand  and  typewriting  courses.  For  free  tuition, 
apply  Carnegie  College,  Rogers,  Ohio.  (r)it 


FREE  ILLUSTRATED  BOOK  ON  HYPNOTISM 
and  other  occult  sciences  to  all  who  send  their  ad- 
dress. Write  to-day  and  learn  how  to  influence  and 
control  others.  M.  D.  Betts,  Sta.  174.  Jackson, 
Mich. (r)jf 

COLLEGE  AND  UNIVERSITY  DEGREE 

courses;  resident,  non-resident.  Address  Vetus 
Academy,  Incorporated  1904,  New  Jersey  Branch,  120 
Palisade  Ave.,  West  Hoboken. 


“SPANISH-IN-A-WEEK,”  BY  T.  S.  ROMERO, 
embodying  a new  method,  scientific,  exact,  comprehen- 
sive, by  an  expert  teacher  of  pure  Castillian  Spanish. 
This  book  contains  the  fundaments  of  the  language, 
easily  grasped  and  of  sufficient  vocabulary  to  enable 
anyone  to  obtain  a working  knowledge  of  Spanish. 
Every  word  phonetically  pronounced.  Appendix  con- 
tains geographical  information  in  Spanish  and  Eng- 
lish of  all  Latin-America.  Sent  postpaid,  cardboard 
50c,  cloth  75c.  Modern  Publishing  Co.,  32  Union 
Square,  New  York. 


PRINTING  AND  ENGRAVING 


DIGNIFY  YOUR  CORRESPONDENCE.  100  LET- 
terheads  and  envelopes  printed  on  excellent  bond, 
$1,  prepaid.  500  letterheads  or  envelopes,  $1.50. 
1,000  for  $2.60.  Samples  free.  Proper  printing. 
Robison  printery,  Curwensville,  Pa.  (1> 


ALL  FOR  $1.25  POSTPAID,  100  LETTER- 
heads  8*4x11,  100  Envelopes  6^4  20  lb.  Bond. 

Printed  to  your  order.  Samples  free.  Genuine 
Typewritten  Letters  our  specialty.  Carter  Company, 
62  State,  Rochester,  N.  Y.  if 


600  BOND  LETTER  HEADS  AND  ENVELOPES 
for  $2.50  postpaid.  Business  Houses  send  for  prices 
and  samples.  The  Little  Miami  Letter  Co.,  Love- 
land, Ohio. 


GOOD  ENVELOPES.  GOOD  PRINTING,  300 
$1.00  postpaid.  Business  cards,  350  $1.00.  15  years 

serving  customers  by  mail.  Amity  Specialty  Press, 
Card  Dept.,  Amityville,  N.  Y. 


GUMMED  LABELS,  3,000  $1.00.  1x2  INCHES. 
Catalogue  Free.  Helmus  Company,  Hoboken,  N.  J. 

(4)* 


500  BUSINESS  CARDS  PRINTED  TO  YOUR 
order  75c.  Geo.  Birt,  Russell  Ave.,  Indianapolis,  IwL 

(•’»> 


BOAT  BUILDING  FOR  AMATEURS.  BY 
Adrian  Neilson,  C.E.  This  book  will  tell  you  how  to 
build  all  manner  of  small  boats,  such  as  punts,  skiffs, 
canoes,  row  and  sail  boats;  only  $1.00,  postpaid  tc 
any  address  in  the  U.  S.  Modern  Publishing  Co.,  32 
Union  Square,  New  York  City. 
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PATENTS 


PATENTS  SOLD  ON  COMMISSION,  INVEN- 
tions  perfected — Ideas  developed.  I guarantee  utmost 
satisfaction  or  no  pay.  Expert  in  the  development 
of  patents.  Legal  and  technical  advice  free.  R.  S. 
Shelmo-Jacobsen,  Consulting  Engineer,  Dept.  D.,  462 
Peoples  Gas  Bldg.,  Chicago,  111.  ★ 


PATENTS  THAT  PROTECT  AND  PAY— AD- 
vice  and  books  free.  Highest  references.  Best  re- 
sults. Promptness  assured.  Send  sketch  or  model 
for  free  search.  Watson  E.  Coleman,  Patent  Lawyer, 
624  F St.,  Washington,  D.  C.  (r)* 

PATENTS  AND  TRADEMARKS.  ELECTRICAL 
and  mechanical  a specialty.  Book  free.  Joshua  R.  H. 
Potts,  Patent  Lawyer,  8 Dearborn  St.,  Chicago:  805 
G St..  Washington;  929  Chestnut  St.,  Philadelphia. 

(7)^ 


INVENTORS  WANTED— TO  SUBMIT  DEVICES 
for  street  railway  transfer  system;  also  other  inven- 
tions. For  particulars  address  Inventors’  Mtftual 
Development  Association,  818  Potomac  Bank  Bldg., 
Washington,  D.  C. 


BENJAMIN  ROMAN,  SOLICITOR  OF  AMERI- 
can  ana  foreign  patents;  trade-marks  registered.  Pat- 
ent treatise  mailed  upon  request.  15  Park  Row, 
New  York. ★ 

IDEAS  WANTED— MANUFACTURERS  ARE 

writing  for  patents  procured  through  me.  3 books 
with  fist  200  inventions  wanted  sent  free.  Advice 
Free.  I get  patent  or  no  fee.  R.  B.  Owen,  44 
Owen  Bldg..  Washington,  D.  C. 


PATENTS  WITHOUT  ADVANCE  ATTORNEY 
fee.  Payable  when  patent  allowed.  Send  sketch  for 
free  report.  Books  free.  Fuller  & Fuller,  Washing- 
ton, D.  C.  ★ 


PATENT  VOUR  INVENTION— $20,000  OFFERED 
for  inventions  wanted.  Booklet  and  opinion  free. 
Milo  B.  Stevens  & Co..,  Established  1864,  625  F St.. 
Washington,  D.  C.  (r )★ 

FREE— LIST  OF  PERSONS  WHO  WANT  TO 
buy  patents,  prizes  offered  by  manufacturers  and  lists 
needed  inventions.  Randolph  & Co.,  647  F St..  Wash- 
ington, D.  C.  (r)if 

OFFICIAL  DRAWINGS  FREE— PATENTS  PRO 
cured  or  fee  returned.  Expert  services.  Send  sketch 
for  free  search.  The  Patent  Exchange,  Jerden  Bldg., 
Washington,  D.  C. 


C.  L.  PARKER.  PATENT  ATTORNEY,  8 Mc- 
Gill Bldp.,  Washington,  D.  C.  Inventor’s  handbook. 
"Protecting,  Exploiting  and  Selling  Inventions,”  sent 
free  upon  request.  (r)Ar 


WRITE  FOR  MY  "WORDS  OF  VALUE  TO 
Inventors.”  John  R.  Woodworth.  Registered  Attor- 
ney, Worder  Bldg.,  Washington,  D.  C. 


PATENTS  SOLD  — FREE  BOOKLET  TELLS 
how  we  get  cash  for  your  patent.  Buyers  waiting  for 
good  inventions.  Patent  Sales  Co.,  Frankford,  Pa. 


1868— MIATT— PATENTS— 1914— i.e..  45  YEARS’ 
personal,  practical  and  successful  experience  in  pro- 
curing U.  S.  and  Foreign  Patents,  Registrations  of 
Trade-Marks,  Labels,  Prints,  Copyrights,  etc.  Also 
as  Counsellor  and  Expert  in  Patent  Causes.  Personal 
attention  given  to  all  business  assumed  by  mutual 
consent,  but  only  on  reasonable  compensation  for 
time  and  labor  involved.  Terms  moderate,  but  not 
contingent.  Information  and  advice  freely  given,  but 
no  circular  literature.  Branch  Office,  Washington, 
D.  C.  for  transaction  of  business  with  Patent  Office 
direct.  Reliable  and  competent  foreign  representa- 
tives. Geo.  W.  Miatt,  Attorney  and  Counsellor  at 
Law  and  Patent  Expert.  Patent  business  exclusively. 
Offices,  Temple  Court,  Cor.  Nassau  and  Beekman 
Sts..  New  York  City.  (r) 


THIS  ELECTRICAL  DICTIONARY  WILL  JUST 
fit  in  your  vest  pocket.  Carry  it  around  with  you 
while  you  are  at  work.  "Handy  Vest  Pocket  Elec- 
trical Dictionary,”  by  Wm.  L.  Weber,  M.E.,  contain- 
ing upwards  of  4,800  words,  terms  and  phrases  em- 
ployed in  the  electrical  profession  with  their  defini- 
tions given  in  the  most  comprehensive  manner.  Full 
leather  cover;  60c,  postpaid.  Modern  Publishing  Co., 
32  Union  Square.  New  York.  Df) 


MACHINERY 


INVENTORS:  WE  MANUFACTURE  METAL 

articles  of  all  kinds,  to  order.  Also,  special  ma- 
chinery, tools  and  dies,  punchings,  lathe  and  screw 
machine  work,  metal  spinnings,  castings,  plating, 
wood  and  metal  patterns,  etc.  Send  sample  for 

estimate  and  expert  advice,  free.  The  Eagle  Mfg. 
Co.,  Dept.  D.,  Cincinnati,  O.  (r)^ 


MODELS  MADE  FOR  INVENTORS;  GENERAL 
machine  work;  designing  and  perfecting;  developing 
automatic  devices  and  machinery.  In  a position  to 
do  all  kinds  of  light  tool  and  machine  work.  Prices 
reasonable;  estimates  cheerfully  given.  Ideal  Machine 
Works.  61  Ann  St.,  New  York  City.  (r)* 


FREE  CATALOGUE  OF  MODEL  SUPPLIES. 
Castings,  metal  specialties  on  contract.  North  Chi- 
cago Tool  Works,  2134  Grove  Ave.,  North  Chicago, 
in.  ft) 


FIRST  STEPS  IN  ELECTRICITY.  OR  ELEC- 
tricity  for  the  beginner!  Doesn’t  that  title  sound  in- 
teresting? It  is  just  what  it  denotes,  or  maybe  more, 
because  it  starts  off  with  the  development  of  elec- 
tricity, explaining  fully  in  a purely  and  descriptive 
manner  how  to  perform  simple  experiments  with  as 
little  expense  as  possible.  283  pages,  114  illustrations, 
pocket  size,  cloth  cover.  Price  $1.00,  postpaid.  Mod- 
ern Publishing  Co.,  32  Union  Square,  New  York,  (r) 


FOR  SALE 


BUY  MY  BIG  POWERFUL  AERO  VACUUM 
cleaning  wagon,  and  start  business  yielding  big  profits; 
small  competition.  Roy  Creamer,  Jeffersonville,  Ohio. 


FOR  SALE— MOVING  PICTURE  FILMS.  ANY 
subject,  lc  per  foot.  Davis  Service,  Watertown, 
Wis.  (1> 

NAMES  FOR  SALE— MAIL  BUYERS.  FARM- 
ers,  school  teachers,  agents;  original  letters  for  rent. 
Big  Mail  Directory,  1124  Foster  Ave.,  Chicago.  (1> 


MARCONI  2-INCH  COIL  AND  D.P.D.T. 

aerial  switch.  Coil  used  about  a month.  $8.00.  D. 
G.  Jerauld,  East  Harwich,  Mass. 


MOTORS  FOR  SALE  CHEAP,  1-12  H.P.,  110  V., 
a.c.  and  d.c.,  standard  make,  in  good  condition.  Har- 
lan S.  Webster,  2026  Borden  Ave.,  Massillon.  Ohio. 


ONE  COSMOS.  E.  CO.,  KW.  O.  CORE 
transformer,  two  J.  J.  Duck  1-qt.  leyden  jars,  one 
new  Halcun  rotary  spark  gap.  First  offer  takes  all. 
George  A.  French,  300  S.  Hamilton  St.,  Mobile. 
Ala. 


TELEGRAPHY 


TELEGRAPHY  — MORSE  AND  WIRELESS  — 
Railway  accounting  (station  agency)  taught  quickly. 
Railroad  and  Western  Union  wires  and  complete 
Marconi  wireless  station  in  school.  Oldest  and  larg- 
est school.  Expenses  low — can  earn  part.  Positions 
secured.  Catalogue  free.  Dodge’s  Institute,  Sixth 
St.,  Valparaiso,  Ind.  (4)Ar 


WIRELESS.  COMMERCIAL  AND  RAILROAD 
Telegraphy  taught  free  by  mail.  Send  for  details. 
Brooklyn  Telegraph  School.  W.  U.  Telegraph  Bldg., 
313  Fulton  St.,  Brooklyn,  N.  Y.  (8);fr 


TELEGRAPHERS’  WORKING  CONDITIONS, 
wage  schedule,  explained  free.  Pelnar  School  of 
Telegraphy,  Madison,  Wis.  (8) 


ONR  80-PAGE  BOOK.  "THE  WIRELESS  TELE- 
phone,”  will  be  found  invaluable  to  those  interested  in 
this  science.  This  book  contains  67  illustrations  and 
is  considered  a masterpiece.  Send  $.25  in  stamps, 
coin  or  M.  O.  to  Modern  Publishing  Co.,  32  Union 
Square,  New  York  City.  (r) 


MODERN  ELECTRICAL  CONSTRUCTION.  BY 
Henry  C.  Horstmann  and  Victor  H.  Tousley.  A new 
revised  and  enlarged  edition,  16mo.,  858  pages,  17% 
diagrams.  Pocket  size,  full  leather  limp.  Price,  $L60 
postpaid.  Modern  Publishing  Co.,  32  Union  Square. 
New  York. 
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MISCELLANEOUS 


TOBACCO.  THE  PURE  LEAF,  NOT  MANUFAC- 
tured.  The  best  tobacco  for  chewing  and  smoking. 
Samples,  one  pound  prepaid,  25c.  Dolan  & Co.,  1185 
Market,  Louisville,  Ky. 


POULTRY  — WHITE  ORPINGTONS,  CELE- 
brated  Cook  strain;  most  popular  breed  in  America. 
Eggs  for  hatching  $2.60  per  15.  Address  J.  E.  Teal, 
4913  Ravenswood  Ave.,  Chicago.  (1) 


SAFETY  BLADES  SHARPENED— GILLETTE  S, 
Duplex,  all  makes  2c  each.  Keene-Edge  Co.,  Oshkosh, 
Wis. 


WE  ANALYZE  EVERYTHING.  RELIABLE 
formulas  furnished,  by  expert  chemists.  Economy 
Laboratories,  721  East  161st  St.,  New  York  City. 


GRIT  HAND  SOAP  FORMULA  FOR  10  CENTS. 
John  Pick,  680  Milwaukee,  E.  Detroit,  Mich. 


PEARLS  AND  BAROQUES  BOUGHT  AND 
sold.  Laverne  Mapes,  Indiana  Harbor,  Indiana. 


HUNDRED  WAYS  OF  KISSING  GIRLS.  SOME- 
thing  exceptional.  A novelty,  entertaining  instruc- 
tive. Price,  25c  postpaid.  J.  M.  Sheridan  Co.,  417 
East  161st  St.  New  York.  (6) 


MARRY — MARRIAGE  DIRECTORY  WITH 
photos  and  description.  Free.  Pay  when  married. 
New  system.  Box  626  F.  W.,  Kansas  City,  Mo.  if 


MARRY— MANY  WEALTHY  MEMBERS.  WILL 
marry.  All  ages.  Descriptions  and  photos  Free.  Box 
314  E Z,  Kansas  City,  Mo.  ★ 


WOULD  YOU  MARRY  IF  SUITED?  BEST 
matrimonial  paper  published.  Mailed  free.  The  Cor- 
respondent, Toledo,  Ohio. 


WILL  EXCHANGE  ONE  SMALL  MOTOR.  ONE 
typewriter,  cost  $5;  one  telegraph  set,  20  ohms;  40 
copies  16c  magazines,  four  Buster  Brown  cameras 
(new),  60  doz.  Argo  developing  paper,  26  M.  O.  de- 
velopers and  supplies,  for  U.  S.  stamps  or  coins.  H. 
Jones  Wallis,  482  10th  St.,  Troy,  N.  Y. 


FOR  EXCHANGE— RUHMKORFF  TYPE  COIL 
secondary  of  No.  82,  13  in.  long,  6 in.  diameter, 
gives  7-in.  spark;  Tesla  transformer  for  coil  up  to 
12  in.  spark.  Holds  six  gallons  of  oil.  I have  the 
oil.  One  loose  coupler,  one  rotary  condenser  alumi- 
num plates,  one  detector,  one  circular  potentiometer, 
high  tension  adjustable  condenser  with  23  plates 
8 x 10  in.,  one  Leyden  jar,  one  voltmeter,  switchboard 
type;  one  Geissler  tube,  a lot  of  No.  82  and  No.  10 
wire;  also  some  binding  posts.  Everything  is  mounted 
and  finished  in  oak,  worth  over  $100.  Would  like 
something  of  equal  value.  Lewis  Hoppenthaler,  276 
Jamaica  Ave.,  Flushing,  N.  Y. 


WHAT  AM  I OFFERED  FOR  BRAND  NEW 
modern  receiving  set,  with  audion  detector,  $16  loose 
coupler,  8000  ohm  phones,  condensers,  all  on  cabinet, 
used  only  ten  hours.  Will  trade  for  transformer 
wound  for  26  cycle,  balance  in  other  goods.  What 
have  you?  W.  D.  Woodcock,  496  W.  Ferry  St., 
Buffalo.  N.  Y. 


WOULD  LIKE  TO  GET  A 2-IN.  SPARK  COIL 
of  good  make;  also  other  wireless  instruments  for  the 
following:  D.  c.  motor,  suitable  for  rotary  spark  gap; 

a battery  motor,  rotary  spark  gap,  8 points;  a 10  v. 
354  a.  dynamo  an  1 hand  machine  to  run  same.  Geo. 
McCarthy,  1012  Sutter  Ave..  Brooklyn,  N.  Y. 


WILL  EXCHANGE  ONE  MAHOGANY  LOOSE 
coupler.  12  taps  on  secondary  and  2 slide  primary, 
new;  also  one  Slaby-Arco  coherer  and  decoherer  for 
typewriter.  J.  Gilligan,  243  Marion  St.,  Brooklyn, 


HAVE  AN  OMNIGRAPH  WITH  15  DIALS.  ONE- 
inch  spark  coil,  gap,  key,  helix,  condenser,  large 
Tesla  coil  (throws  16-in.  spark),  potentiometer,  60 
amp.,  220  volt  single  throw  3 pole  switch,  variometer, 
50  ft.  No.  6 copper  and  a quantity  of  No.  4;  also 
a large  fuse  block  for  switch.  Will  consider  any 
good  receiving  apparatus  or  a % kw.  closed  core  trans- 
former. Address  F.  X.  J.  M.,  care  W.  F.  Whit- 
marsh,  48  Main  St.,  Gloucester.  Mass. 


WIRELESS 


WIRELESS  AND  EXPERIMENTERS’  SUP- 
pliea.  Look  over  our  large  catalogue  and  new  sup- 
plement o t our  latest  instruments.  Condensers  MO 
to  $2.75.  Detectors  $1.76  to  4.00.  Sent  for  tc 
stamp.  A.  W.  Bowman  & Co.,  55 lA  Sudbury  St.. 
Boston,  Mass. 


CLEARANCE  SALE.  SHOP-WORN  APPARA- 
tus;  $4  two-slid<f  tuner,  $2;  $6  rotory  condenser,  $3: 
$16  rec.  transformer,  $12,  and  other  bargains;  send 
tor  list.  Radio-Electric  Supply  Co.,  Dept.  E,  Wav- 
erly.  Mass. 


DETECTORS  ARE  OUR  SPECIALTY.  OUR 
$0.50  detector  has  received  messages  loOO  miles. 
Each  detector  tested.  Send  for  one.  Prices,  $0.60, 
$1.00.  Maximum  Specialty  Co.,  306  College  Ave., 
Ithaca,  N.  Y.  * 

. WONDERFUL  LONG  DISTANCE  FERRON  OR 
silicon  detector.  Extremely  sensitive.  Only  $2.00. 
Send  for  particulars.  Trans-Continental  Wireless 
Co.,  tt.10  Alabama,  Indianapolis. 


BRASS  RIBBON  $0.02  PER  FT;  IMPREG- 
nated  paper  pulp  tubes.  Wood's  alloy,  slider  rod. 
etc.  Send  for  price  list.  Schenectady  Wireless  Sup- 
ply Co.,  Schenectady,  N.  Y. 


ENAMELED  WIRE  — NO.  34  FOR  SECOND- 
aries,  $1.£?3  per  lb.  postpaid.  JaS.  Ferguson,  210 
N.  Hawey  St.,  Oklahoma  City. 


MAKE  YOUR  OWN  ROTARY  VARIABLE  CON- 
densers;  25  plates  6#  inches  in  diameter,  $2.00.  Ad- 
dress Wireless,  610  College  Ave.,  Elmira,  N.  Y. 


WIRELESS  EQUIPMENT,  BOOKS.  TOOLS, 
etc. — Two  Thordarson  transformers,  special  oil  im- 
mersed condenser.  General  Electric  hot  wire  amme- 
ters, helix,  gap,  special  break  key,  1 kw.  and  8 kw. 
compressed  air  gaps,  switchboard,  Murdock  loose 
couplers,  variable  condensers;  wireless  specialty, 
Brandes  and  Western  Electric  phones,  $85.00  radio- 
lytic  detector,  condensers.  * spark  coils,  relays,  keys, 
sounders,  aerial  wire,  insulators,  12-inch  fan,  lighting 
fixtures,  etc.  Complete  drill  sets,  screw  plate,  vise, 
breast  drill,  saws,  micrometer,  calipers,  grinder,  etc. 
Electrical  handbooks,  Fleming,  Pierce,  Erskine-Mur- 
ray,  etc.  Complete  file  U.  S.  wireless  patents.  Mod- 
ern Electrics,  and  others.  Office  desk,  chairs,  stand, 
adjustable  drawing  table,  board,  etc.  Request  par- 
ticulars on  articles  interested  in.  Stanley  Me- 
Clatchie,  178  West  82d,  New  York. 


“WIRELESS  HOOK-UPS,”  CONTAINING  96 
pages  and  100  hook-ups,  is  full  of  diagrams  fully 
illustrating  every  possible  wireless  connection.  Thia 
book  will  enable  wireless  men  to  get  excellent  results. 
Sent  postpaid  for  $.26.  Modern  Publishing  Co.,  32 
Union  Square,  New  York.  (r) 


WE  CAN  FURNISH  ANY  BOOK  ON  WIRE- 
less  published.  Write  Book  Dept..  Modern  Publishing 
Co.,  32  Union  Square,  New  York.  (r; 


TO  EXCHANGE  FOR  GOOD  SPARK  COIL  OR 
J4  kw.  open  core  transformer,  $8;  200  ohm  nickel- 
plated  relay,  vibrator  for  1-in.  coil,  and  sheet  brass 
4 x 8 x Hi  in.  James  L.  Green,  Wesley  College. 
Winnipeg,  Canada. 


WILL  EXCHANGE  ONE  LARGE  LOOSE  COUP- 
ler,  one  2000  meter  double  slide  tuning  coil;  also  one 
half-inch  spark  coil.  Everything  in  good  order.  Pre- 
fer good  rotary  variable  condensers  and  detectors. 
Chester  Ulsh,  262  Summit  St.,  Box  179,  Marion,  Ohio. 


WILL  EXCHANGE  1 LB.  SPOOL  OF  NO.  80 
reen  silk  wire,  a variable  condenser,  two  wireless 
eys,  detector,  four-volt  battery  motor,  telephone 
transmitter,  potentiometer,  two  fixed  condensers.  11- 
point  hard-rubber . switch  and  100  switch  points. 
Charles  E.  Preiss,  415  Central  Ave.,  Brooklyn.  N.  Y. 


WIREMANS  TOOLS 


USE  OUR  INSULATION  REMOVING  POCKET 
tool,  no  knife  needed,  postpaid  $1.50.  Wireman's  Tool 
Works,  2152  West  108d  St.,  Cleveland,  O. 


“HOW  TO  MAKE  WIRELESS  INSTRUMENTS.” 
by  20  Wireless  s Experts,  containing  96  cages  and  75 
illustrations,  written  expressly  for  wireless  amateurs, 
and  is  a book  that  you  cannot  afford  to  be  without. 
Price,  25c  postpaid.  Modem  Publishing  Co.,  32 
Union  Square,  New  York  City.  (r) 
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Apparatus  Exchange  Department 

This  department  is  for  the  free  use  of  our  sub- 
scribers and  readers,  to  enable  them  to  exchange 
technical  articles  for  which  tliev  have  no  need  for 
other  articles  or  apparatus  which  they  prefer. 

Advertisements  under  this  heading  containing  more 
than  fifty  words  cannot  be  accepted;  the  right  is 
reserved  to  rewrite  or  reject  any  advertisement  which 
will  not  be  for  the  best  interests  of  our  readers.  Ad- 
vertisements under  this  heading  will  be  inserted  one 
time  only,  free  of  charge. 

Advertisements  of  articles  intended  for  sale  cannot 
be  accepted,  as  a regular  classified  department  is  con- 
ducted for  advertising  of  this  character  at  a cost  of 
5c  per  word. 

Advertisements  should  be  addresed  to  “Apparatus 
Exchange  Department,”  care  Modern  Electrics  and 
Mechanics.  83  Union  Square,  New  York. 

Advertisements  for  the  May  number  should  reach 
U9  on  or  before  March  81st. 


I HAVE  A FIRST  CLASS  SENDING  CON- 
denser  for  a 2 or  234  inch  coil,  worth  $2.5<X  and  a 
}6  kilowatt  transformer  coil  with  vibrator.  This  coil 
is  in  good  condition,  but  has  no  primary  condenser. 
Wish  to  trade,  so  what  have  you  to  offer  me?  John 
Wra.  Waite,  8988  N.  Third  St.,  Philadelphia.  Pa. 


WILL  EXCHANGE  A COURSE  IN  PHOTO- 
olay  writing,  a book  on  moving-picture  acting  (cost 
$2),  a new  set  of  boxing  gloves.  80  feet  of  western 
comedy  moving-picture  film,  about  80  feet  of  a “Pilot” 
film,  entitled,  “Lincoln  for  the  Defense”;  have  other 
films,  including  small  painted  ones;  slides;  heavy 
football  cover,  and  two  1000  ohm  single  pole  receiv- 
ers. Want  receivers  with  head  band  and  cord; 
helix,  spark  gap,  *6  kw.  transformer  and  many  other 
wireless  instruments.  Immediate  reply  to  all  in* 

S dries  assured.  Alfred  Stellman,  Box  38.  North 
ackensack,  N.  J. 


LEARN  TO  FLY— BIG  TWO-FOOT  BLERIOT 
Monoplane.  Latest  model,  knocked  down,  packed, 
ready  for  mailing,  with  blue  print  and  complete  draw- 
ings for  assembling,  with  wheels  and  propeller.  This 
model  is  usually  sold  by  dealers  for  $2.00.  Boys  all 
over  the  country  are  having  barrels  of  fun  with  them. 
For  good,  wholesome  amusement,  there  is  probably  no 
flying  device  more  entertaining  and  that  will  afford 
more  fun  for  the  boys  and  grown-ups  than  this  pleas- 
ing toy.  Guaranteed  to  fly  or  money  refunded.  Sent 
prepaid  on  receipt  of  price,  $1.00.  Model  Flying  Ma- 
chine Company,  820  Reliance  Bldg.,  New  York  City. 


HAVE  LARGE  LOOSE  COUPLER.  WILL 
trade  for  a set  of  2000  ohm  head  receivers,  any 

5ood  make  preferred.  Don  Hartley,  R.  D.  No.  8, 
ithens,  Ohio. 


HAVE  A MAGIC  LANTERN  WITH  2 DOZ. 
large  slides  (original  cost  $1.76  without  slides)  and 
a small  spring  wound  motor  boat  9*6'  inches  long 
(cost  $1.10);  total  value  $2.85.  Will  exchange  for 
some  wireless  apparatus.  What  have  you  ? Box 
711,  Lynbrook,  N.  Y. 


WILL  EXCHANGE  A 1 H.P.  STEAM  ENGINE 
and  gauge,  one  6 v.,  8 a.  dynamo,  a two-inch  coil 
and  a pair  of  telephones.  What  have  you?  Edw. 
Simolin,  Jr.,  088  Shepard  Ave.,  Brooklyn,  N.  Y. 


WHAT  HAVE  YOU  TO  EXCHANGE  FOR  ROV- 
ers  name  plate  machine,  one  high-grade  6*6  x 8*6 
view  camera  outfit,  cost  $76;  one  new  gong  steam 
whistle,  one  small  brass  whistle,  one  .22  Winchester 
repeating  rifle,  one  bass  violin-cello,  one  banjo, 
graphopbone  and  60  records?  D.  F.  Casey,  Harrison- 
ville,  Meigs  Co.,  Ohio. 


OUR  80-PAGE  BOOK.  “THE  WIRELESS  TELE- 
phone/'  will  be  found  invaluable  to  those  interested 
in  this  science.  This  book  contains  67  illustrations 
and  is  considered  a masterpiece.  Send  $0.26  in 
stamps,  coin  or  M.  O.  to  Modern  Publishing  Co.,  82 
Union  Sq.,  East,  New  York  City. 


WILL  EXCHANGE  ONE  DAISY  1000-SHOT  AIR 
rifle.  Brownie  No.  2 camera,  16  vol.  Alger's  books, 
cloth  bound;  four  condensers,  one  pair  Spaulding’s 
running  shoes,  size  6,  value  $5;  one  pair,  hockey 
skates,  size  10;  one  book  on  National  Electric  Code. 
Total  value.  $20.  Would  like  34  or  kw.  trans- 
former. Edw.  F.  Dennis,  P.  O.  Box  702,  Tenafly, 
N.  J. 


WILL  EXCHANGE  100  FT.  LIGHT,  WIRE  IN  U 
pfeces.  12  sockets,  battery  voltmeter  in  fancy  box. 
1W  lb.  all  sizes  of  wood^  screws,  120  ft.  No.  14 
aluminum  wire,  one  receiving  coil  without  rods  and 
woodwork  for  loose  coupler.  I wish  to  exchange  for 
a motor  or  dynamo.  If  your  goods  are  worth  more, 
let  me  know,  as  I have  more  articles  to  trade.  Ed. 
Walerych,  849  Medbury  Ave.,  Detroit;  Mich. 


FOR  EXCHANGE  — 134-IN.  SPARK  COIL, 
spark  gap,  helix,  frame,  clips,  flexible  wire  and  bind- 
ing posts,  loose  coupler,  potentiometer,  fixed  con- 
denser, electrolytic  and  peroxide  detectors,  switches. 
2-point  D.P.D.T.,  two  D.P.S.T.,  one  S.P.D.T.,  and 
two  pounds  antenium  wire.  Would  like  first-class 
bicycle  equipped  with  mudguard,  gas  lamp,  etc. 
Philip  Hochn,  312  Jefferson  St.,  St.  Charles,  Mo. 


THIS  ELECTRICAL  DICTIONARY  WILL  JUST 
fit  in  your  vest  pocket.  Carry  it  around  with  you 
while  yon  are  at  work.  “Handy  Vest  Pocket  Electri- 
cal Dictionary,”  by  Wm.  L.  Weber,  M.E.,  containing 
upwards  of  4,800  words,  terms  and  phrases  employed 
in  the  electrical  profession  with  their  definitions  given 
in  the  most  comprehensive  manner.  Full  leather 
cover;  50c  postpaid.  Modern  Publishing  Co.,  82 
Union  Sq.,  East,  New  York. 


HAVE  SOME  OF  THE  FIRST  EDISON  INCAN 
descent  bulbs  manufactured.  Just  the  thing  for  the 
curiosity  gatherer.  Will  exchange  for  Brandes  1009 
ohm  Superior  receiver  or  long-distance  transmitter. 
Must  be  in  good  condition.  B.  Moran,  0 Grand  St., 
Natick.  Mass. 


I HAVE  85  BOYS’  BOOKS,  ALL  IN  GOOD 
condition,  which  I would  like  to  exchange  with  any 
one  for  a good  loose  coupler  or  loading  cou.  The 
value  of  the  books  is  about  $9.  Joe  L.  Penny,  Mid- 
dle St.,  Haverstraw,  N.  Y. 


FOR  TRADE  — THE  FOLLOWING  SETS  OF 
books:  Gas  Engines,  Architectural  Drawing,  Survey- 

ing and  Mapping,  Mechanical  Drawing,  etc.,  B flat 
cornet,  case.  mute.  Want  set  of  I.  C.  S.  Italian 
text-books,  language  phone,  records,  books  or  any- 
thing of  equal  value.  Charles  W.  Hall,  Supt.  Town 
Farm,  Khtery  Depot,  Me.  


FOR  EXCHANGE  — ONE  2-INCH  BOX  TYPE 
spark  coil,  worth  $8;  one  antenna  switch,  worth  $2, 
and  one  telegraph  key.  Wanted:  A motorcycle  or 

motorcycle  engine,  suitable  to  attach  to  ordinary  bi- 
cycle. Will  pay  difference.  S.  C.  Porter,  Hamilton. 


BOUND  VOLUME  NO.  3 OF  “MODERN  ELEC- 
trics”  is  now  ready,  which  contains  740  pages,  over 
1,000  illustrations  and  writings  of  800  authors,  659 
articles  of  unusual  interest,  with  1,173  questions  and 
answers.  Bound  in  handsome  black  cloth,  gold 
stamped.  $1.60;  $0.30  extra  by  mail.  Modern  Pub- 
lishing Co.,  32  Union  Sq.,  East,  New  York  City.  (tf> 


WANTED— CLAPP-EASTHAM  FERRON  DETEC- 
tor,  rotary  variable  condenser  and  electrose,  0-inch  or 
10-inch  insulators.  Have  a 50-watt  dynamo,  single 
slide  tuner,  1000  ohm  receiver  with  split  head  band, 
0 v.  10a.  storage  battery  and  a 2 v.  40  a.  storage 
cell.  E.  P.  Koulsol.  486  West  23d  St.,  New  York 
City. 


TO  EXCHANGE— A PROFESSIONAL  STRIK- 
ing  bag  for  anything  in  wireless  line,  or  striking-bag, 
football  and  Indian  club9  for  a 134 -in.  Bulldog  sparir 
coil.  G.  Bolton,  869  Dix  Ave.,  Detroit,  Mich. 


YOUR  LIBRARY  IS  NOT  COMPLETE  WITH- 
out  a copy  of  Bound  Volume  No.  4 of  Modem  Elec- 
trics, containing  968  pages,  with  over  1,600  illustra- 
tions and  1,200  questions  and  answers  on  topics  of 
vital  importance  to  you.  Elegantly  bound  in  Mack 
cloth;  gold  stamped.  Our  supply  is  limited,  so  order 
to-day  while  you  think  of  it  and  yon  will  not  be  dis- 
appointed. Price  $2.00;  40c  extra  by  mail  in  U.  S. ; 
76c  extra  in  Canada.  Modern  Publishing  Co.,  89 
Union  Sq.,  East,  New  York. 
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WILL  EXCHANGE  ONE  1913  MODEL  COASTER 
brake  bicycle  and  one  new  No.  16  gauge  double  bar* 
rel  shotgun,  used  very  little,  in  perfect  condition. 
Both  cost  $60.  Will  exchange  for  wireless  goods. 
Write  to  R.  E.  Wason,  Box  6,  Ellsworth,  Ohio. 

HAVE  “THE  MICROSCOPE.”  BY  PROFS. 
Naegeli  and  Schwendener,  translated  from  the  Ger- 
man work,  “Das  Mikroskop’’;  cost  $5.60.  Will  ex- 
change for  science  books  or  chemical  appliances,  .or 
what  have  you?  Frank  Earl,  388  Manhattan  Ave., 
New  York  City. 


HAVE  FOR  EXCHANGE  A 7 x 0 SELF-INKING 
foot  power  job  press  with  three  chases  and  two  sets 
of  rollers,  worth  $20.  Also  have  a 12  x 15  foot  power 
self-inking  jobber,  worth  $30.  Will  exchange  either 
or  both  for  high  grade  wireless  receiving  instru- 
ments. Leslie  Jones,  Charlestown,  Ind. 


YOU  CAN  TURN  YOUR  SPARE  TIME  INTO 
dollars  by  taking  subscriptions  from  your  friends  and 
acquaintances.  You  as  a regular  reader  of  Modern 
Electrics  and  Mechanics  know  its  good  points  and 
can  present  its  attractive  features  in  a way  which  will 
readily  make  subscribers  of  your  friends  and  acquaint- 
ances. Convince  me  that  you  are  in  earnest  ana  will- 
ing to  push  things;  send  me  the  endorsement  of  three 
responsible  business  men  who  are  willing  to  vouch  for 
your  fitness  and  I’ll  gladly  send  you  your  official  ap- 
ointment  papers,  together  with  full  particulars  as  to 
ow  to  go  about  the  work,  and  how  much  there  is  in 
it  for  you.  Don’t  delay  until  some  one  else  in  your 
territory  has  secured  the  appointment.  Write  your 
application  to-day.  M.  C.  Cooney,  Manager  Local 
Agents  Department,  Modern  Publishing  Co.,  82  Union 
Sq.,  East,  New  York  City. 


WILL  EXCHANGE  A X KW.  SENDING  AND 
receiving  wireless  outfit,  in  first-class  condition,  for  a 
motorcycle  or  parts,  machinist  lathe  or  bench  drill. 
Charles  Brown,  Jr.,  126  Bergen  St.,  Brooklyn,  N.  Y. 


WHAT  AM  I OFFERED  FOR  THE  FOLLOW- 
ing:  One  set  of  wireless  receivers,  300  ohms,  nickel- 
plated  head  band,  6 ft.  silk  cord,  one  potentiometer, 
two  snap  switches,  one  football  and  one  basket-ball. 
Storage  battery  preferred;  also  variable  condenser. 
Percy  Provan,  446  Madison  St.,  Brooklyn,  N.  Y. 

WILL  EXCHANGE  COMPLETE  X KW.,  200 
meter  sending  set,  cabinet  mounted,  finished  and 
stained  in  rosewood;  also  receiving  set  consisting  of 
loose  coupler,  fixed  condenser,  galena  detector  and  one 
pair  of  2000  ohm  phones;  value  $45  to  $50,  for  a 
1 kw.  transformer,  manufactured,  or  a IK  or  2 kw. 
home-made.  Write  to  Harold  Winningham,  515  Sec- 
ond Ave.,  West,  Seattle,  Wash. 


HAVE  FOR  EXCHANGE  TWO  1H-IN.  COIL 
secondaries,  X kw.  transformer  secondaries,  wireless 
fixtures,  etc.  I want  a manufactured  and  well-known 
brand  of  loose  coupler,  in  good  condition,  or  variable 
condenser.  Write  to  Harold  Winningham,  515  Second 
Ave.,  West,  Seattle.  Wash. 


“HOW  TO  MAKE  WIRELESS  INSTRUMENTS,’’ 
by  20  Wireless  Experts,  containing  96  pages  and  75 
illustrations,  written  expressly  for  wireless  amateurs, 
and  is  a book  that  you  cannot  afford  to  be  w:thout. 
Price,  $0.96  postpaid.  Modern  Publishing  Co.,  32 
Union  Sq.,  East,  New  York  City. 


FOR  EXCHANGE— ONE  $15  LOOSE  COUPLER, 
one  pair  8000  ohm  phones  and  head  band,  one-inch 
spark  coil,  one  valve  detector,  one  hot-wire  meter,  one 
$25  battery  fan  and  one  helix.  Would  like  the 
following:  X-ray  tube  and  other  electrical  apparatus, 

good  revolver,  photographic  chemicals,  papers,  plates, 
films  and  apparatus.  A.  Bergith,  313  Deer  St.,  Dun- 
kirk, N.  Y. 


FOR  EXCHANGE  — ONE  PLUMMER  SWITCH 
with  20  breaks,  hard  rubber  top,  can  be  put  right  on 
switchboard.  Has  automatic  releases,  worth  $4.50:  two 
telephone  transmitters,  ami  one  magneto  generator 
with  small  pulley  attached.  Would  like  good  hot- 

wire meter  or  Blitzcn  variable  condenser  or  Thordar- 
son  step-down  transformer.  George  E.  Jette,  161 

Summer  St.,  Central  Falls,  R.  I. 


BOOKS,  AS  A RULE.  ARE  FILLED  UP  WITH 
technicalities  and  arc  of  very  little  use  to  the  experi- 
mented, but  here  is  a hook  which  is  simple,  plain  and 
understandable.  Send  votir  order  at  once  for  your 
ropy  of  “Electricity  Made  Simple."  Clarke  Caryl  Has- 
kins, 988  pages,  108  illustrations.  12tno..  cloth  binding. 
Price  $1.00  po«ttpaid.  Modern  Fubli.-hing  Co.,  82 
Union  Sq  , East.  New  York. 


HAVE  FOR  EXCHANGE  WIRELESS  AND 
electrical  instruments.  Also  have  a lot  of  other  things, 
such  as  Book  on  Wireless  Telegraphy  and  Telephony, 
post  card  projector,  hockey  skates.  No.  1 Brownie 
camera,  two  step-down  transformers  and  $4  worth  of 
magic  tricks.  Write  for  complete  list  of  goods  and 
descriptions.  Want  a large  and  small  capacity  rotary 
variable  condenser  and  cat  whisker  detector.  Murdock 
preferred.  However,  write  if  you  have  any  kind  of 
variable  condensers.  Albert  T.  Huizinga,  11002  E. 
Crescent  Ave.,  Morgan  Park,  111. 


WILL  EXCHANGE  ONE  DYNAMO-MOTOR, 
one  hydro-electric  direct  connected  dynamo  of  1-6 
h.p.,  ' one  lJ4-in.  wireless  coil,  and  one  12-in.  fan 
motor,  for  a pair  of  hockey  skates,  small  gasoline  en- 
gine, etc.,  or  any  fair  offer  will  be  accepted.  Articles 
are  in  Al  condition.  J.  C.  Pfistfcr.  727  Factory  St., 
Canal  Dover,  Ohio. 


WANTED— HIGH  GRADE  SENDING  AND 

receiving  outfit,  complete,  value  not  less  than 
$60.  YVill  give  in  exchange  $60  equity  in  Rich- 
mond building  lot.  A.  B.  Helminger,  care  Western 
Union  Telegraph  Company,  Richmond,  Va. 


WHAT  HAVE  YOU  IN  EXCHANGE  FOR  A 
pair  of  Government  phones,  cost  $28;  3,200  ohms 
resistance;  two  home  made  loose  couplers,  a Perikon 
detector,  costing  $17;  and  a variable  plate  condenser. 
Would  like  some  good  make  of  loose  coupler,  either 
Murdock  or  Blitzen.  J.  I.  Bozensky,  1064  Blake 
Ave.,  Brooklyn,  N.  Y. 

~ WANTED—  A 1"  OR  154"  WIRELESS  SPARI? 
coil,  key  and  gap  for  a large  rotary  press  and  a 
static  machine,  value  about  ilO.OO.  Will  exchange 
a post  card  projector,  value  $7.00,  for  a good  vari- 
able condenser  and  detector  (not  home  made).  H. 
E.  Smeltzer,  91  Nichols  St.,  Norwood,  Mass. 


‘ JUST  OFF  THE  PRESS  — BOUND  VOLUME 
No.  6 of  Modern  Electrics;  contains  more  real  in- 
formation than  is  found  in  $50.00  worth  of  electrical 
books;  1,344  pages;  2,100  illustrations;  1,650  questions 
and  answers.  A veritable  encyclopedia  on  electricity. 
If  you  are  a student  of  electricity  of  desire  to  keep  m 
touch  with  the  electiical  progress  of  the  world  you 
can’t  afford  to  be  without  this  wonderful  collection  of 
data  on  inventions,  illustrations  and  writings  of  lead- 
ing authors  from  every  part  of  the  world.  Positively 
only  39  sets  left.  Orders  will  be  filled  as  received 
and  money  returned  when  supply  is  exhausted.  Price 
$8.00;  65c  extra  by  mail  in  U.  S. : 95c  extra  in 
Canada.  Modern  Publishing  Co.,  82  Union  Sq.,  East, 
New  York,  N.  Y. 


WHAT  HAVE  YOU  TO  EXCHANGE  FOR  THE 
following  articles?  A 54 -KW.  transformer,  a X - 
KW.  spark  gap,  an  electrolytic  interrupter,  a 54- 
KW.  condenser,  a 34-KW.  helix  and  one  f>.  P.  D.  T. 
switch.  Would  like  good  manufactured  receiving 
instruments.  Those  interested,  write,  William  Jami- 
son, 244  \V.  Wash.  St.,  Sullivan,  Ind. 


HAVE  FOR  EXCHANGE  A PAIR  OF  2.000 
ohm  phones  and  nickel  headband  for  6-60  storage 
batterv.  Tames  J.  Kertz,  248  Marion  St.,  Brooklyn. 
N.  Y. 


HAVE  THE  FOLLOWING  ARTICLES  TO  Ex- 
change for  wireless  instruments:  Stamp  album,  with 

valuable  collection;  new  22  calibre  revolver;  a pair 
of  skates  size  11;  Bleriot  model  aerophone;  football, 
without  bladder;  2 flash  lights;  2 pair  boxing  gloves; 
1 pitcher’s  mit;  and  a phone;  and  $3.00  set  of 
drawing  instruments.  II.  D.  Copland,  42  Huron 
Ave.,  No.  Cambridge,  Mass. 


WILL  EXCHANGE  A 85-50  WATT  DYNAMO, 
a variable  receiving  condenser  worth  $3.50.  and  a 
loading  coil  worth  $2.00,  for  a hot  wire  ammeter  of 
good  make  or  a potentiometer  worth  $2.00;  a $2.60 
loading  coil  and  a wireless  key  with  opal  glass  base 
worth  $1.73.  Other  electrical  goods  tor  exchange 
on  demand.  James  M.  Shute.  Uxbridge.  Mass. 

WANTED— A VARIABLE  CONDENSER,  PRE- 
ferablv  a “Blitzen”  rotary.  I don’t  want  a slide 
plate.  I have  for  exchange  a perikon  detector  with 
lathe  action  stand;  1-inch  spark  coil  and  key;  also 
$3  battery  motor.  C.  W.  Jennings,  222  N.  Grand 
St.,  Marshall,  Mich. 

MODERN  ELECTRICAL  CONSTRUCTION.  BY 
Henry  C.  Horstmann  and  Victor  H.  Tousley.  A new 
revised  and  enlarged  edition.  16mo.,  868  pages,  178 
diagrams.  Pocket  size,  full  leather  limp.'  Price.  $1.00 
postpaid.  Modern  Publishing  Co.,  32  Union  Sq.,  East, 
New  York  City.  (tf) 
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MR.  ELECTRICIAN:  DO  YOU  KNOW  ALL 

about  wireless  diagrams  and  descriptions?  If  not.  you 
need  this  book,  which  is  the  latest  one  on  the  subject, 
•‘Modem  Wiring  Diagtams  and  Descriptions,”  by 
Henry  C.  Horstmann  and  Victor  H.  Tousley.  16  mo., 
300  pages,  225  illustrations.  Full  leather  binding,  size 
4x6  inches,  pocket  edition.  Price,  $1.50  postpaid.  It 
explains  dynamos  and  motors,  alternating  current  and 
direct  current,  ground  detectors  and  storage  batteries, 
installations,  etc.  Modern  Publishing  Co.,  32  Union 
Sq.,  East,  New  York  City. 


WANTED— A BLITZEN  OR  CLAPP-EASTHAM 
rotary  variable  condenser  in  exchange  for  a D.  P. 
D.  T.,  a S.  P.  S.  T.  and  a S.  P.  D.  T.  switch,  a 
complete  static  electricity  outfit  and  a 150  ohm 
relay.  Walter  Rowe,  1820  Webster  Avenue,  Bronx, 
N.  Y. 


WILL  EXCHANGE  AN  ELECTRIC  PUMP, 
electrolytic  detector,  buzzer,  double  slide  tuner,  po- 
tentiometer and  an  international  stamp  album,  for 
a good  water  motor,  a 75-watt  dynamo  or  a spark 
coil.  William  Hanley,  7 Walnut  St..  Baldwinsville, 
N.  Y. 


30.80  REPEATING  RIFLE;  COMPLETE  VVIRE- 
less  course;  1,000  ohm  double  pole  phone  with  cord; 
and  five  self-educator  musical  volumes.  Wanted  wire- 
less goods.  Send  stamp.  John  H.  Metbven,  Box 
171  Ronald  State  Wash. 


THE  PROCESS  OF  TRANSMITTING  WIRELESS 
messages  through  the  air  over  long  distances  by  the 
aid  of  electricity  is  to  countless  thousands  of  people 
only  a mysterious  fairy  tale,  but  here  is  a book  for 
you,  Mr.  Operator,  which  states  nothing  but  cold 
facts.  “Operators*  Wireless  Telegraph  and  Telephone 
Hand  Book,”  by  Victor  H.  Laughter.  12mo.,  210 
pages,  fully  illustrated,  giving  the  operator  all  the  in- 
formation he  desires.  Price  $1.00  postpaid.  Modern 
Publishing  Co.,  32  Union  Sq.,  East,  New  York. 


WANTED  TO  EXCHANGE  AN  UPRIGHT 
drill  valued  at  $15.00;  a combination  scroll  saw. 
lathe,  emery  wheel  and  drill;  and  repeating  rifle  22 
cal.  Like  new,  fine  watch,  diamond  ring,  diamond 
scarf  pin,  and  other  things.  Want  alternating  cur- 
rent motor  110  volt  60  cycles  l/3<  H.P.  or  machinery. 
Address  II.  S.  Hart,  308  Texas  Street,  Shreveport. 
La. 


WHAT  HAVE  YOU  TO  EXCHANGE  FOR  ONE 
six  inch  spark  coil  to  work  on  electrolytic  inter- 
rupter with  110  volts?  Address  C.  II.  Hild,  190  Nel- 
son St.,  New  York. 


HAVE  A FIVE-BAR  TELEPHONE  GENERATOR 
and  two  slide  tuning  coil  to  trade  for  a good  loose 
coupler.  Elmo  Parnell,  Nederland,  Texas. 


WILL  EXCHANGE  STAMPS  FOR  OTHER 
stamps.  Will  also  exchange  one  new  telephone  trans- 
mitter and  one  set  of  telegraph  instruments  for  a 
good  storage  battery.  Also  have  a six  foot  single 
receiver  cord.  Herbert  Remalie,  Bea%rerton,  Mich. 


THE  REAL  ESTATE  EDUCATOR  CONTAINS 
irside  informaton  not  generally  known.  Don’ts  in 
Real  Estate,  tells  all  about  the  real  estate  business 
from  A to  Z.  $1.00  postpaid  to  any  point  in  the 
U.  S.  on  receipt  of  price.  Modern  Publishing  Co.,  82 
Union  Sq.,  East,  New  York  City. 


WANTED— GOOD  PAIR  FIELD  OR  OPERA 
glasses  or  anything  electric  or  photographic  in  ex- 
change for  a professional  electric  tattooing  outfit, 
complete  wireless  receiving  set,  baby  hammerless  22 
cal.  revolver,  and  1"  spark  coil.  etc.  Geo.  H. 
Morath,  584  John  St.,  Kalamazoo,  Mich. 


HAVE  FIVE,  FIFTY  FOOT  LENGTHS  OF 
stranded  copper  aerial  wire,  about  200  ft.  of  “ante- 
rium”  aerial  wire,  an  electric  motor  with  pinion 
wheel,  and  a mechanical  baseball  game.  Will  ex- 
change separately  or  together  for  a Blitzen  rotary 
variable  condenser,  or  other  offer.  Edwin  C.  War- 
field,  Westminster,  Maryland. 


* DO  YOU  WANT  THIS  BOOK.  WHICH  TELLS 
you  how  to  test  and  operate  all  different  kinds  of 
electrical  apparatus,  from  generators  and  motors  to 
lamps  and  bells?  Only  $1.60  postpaid.  “Electricians' 
Operating  and  Testing  Manual.”  by  Henry  C.  Horst- 
raann  and  Victor  H.  Tousley.  16mo..  full  leather,  and 
chuck  full  of  the  right  kind  of  information,  which  can 
he  readily  mastered  by  the  layman  as  well  as  the  ex- 
perienced man.  Modern  Publishing  Co..  32  Union 
?-|.f  East.  New  York  City. 


WILL  EXCHANGE  AN  INTERNATIONAL 
typewriter  No.  6 for  a static  machine  or  a 1-inch 
spark  coil  in  good  condition  (not  home  made).  Ad- 
dress Lionel  Ward,  Box  25,  EX  Las  Vegas,  New 
Mexico. 

TO  EXCHANGE— A BRAND  NEW  RACYCLE 
pacemaker,  bicycle,  a single  shot  Stevens  rifle,  # 1 
inch  spark  coil,  key,  large  field  condenser,  helix,  min- 
eral detector,  midget  condenser,  spark  gap.  Would 
like  y3  or  Yx  k.w.  closed  core  transformer,  loose 
coupler,  variable  condensers,  and  other  goods.  Address 
James  Schultz,  419J4'  Illinois  Ave.,  So.  St.  Joseph,  Mo. 

MR.  AMATEUR!  TO  LEARN  ELECTRICITY 
ou  should  start  from  the  beginning.  You  should 
now  all  about  the  minor  details  before  you  take  on 
the  big  ones,  and  here  is  the  book  that  is  going  to 
take  you  all  the  way  through.  “Elementary  Electricity 
Up-to-Date.”  by  Sydney  Aylmer  Small,  M.A.  I.E.E., 
12mo.,  cloth,  500  pages,  206  illustrations.  Price,  $1.25, 
postpaid.  This  book  starts  on  the  primary  characters 
of  electricity  and  goes  clear  through  to  the  end.  Tells 
you  all  about  storage  batteries,  condensers,  flow  of 
current,  power  of  efficiency,  etc.  Modern  Publishing 
Co.,  32  Union  Sq.,  East,  New  York. 


WILL  EXCHANGE  PAIR  OF  HIGH  GRADE 
and  well-known  receivers  for  folding  film  camera  in 
good  condition.  J.  R.  Lange,  1938  Lemmon  Street, 
Baltimore.  Md. 

WILL  EXCHANGE  SMALL  MEDICAL  COIL 
for  small  battery  motor.  Also  12  ft.  canvas  one- 
man  canoe  for  small  gasoline  marine  engine.  The 
canoe  refers  only  to  people  living  in  Vancouver  or 
near.  Leslie  Taylor,  1850  Parker  St.,  Grandview, 
Vancouver,  B.  C. 


HAVE  TWO  RELAYS.  TWO  GIANT  SOUNDERS 
two  one  in.  coils — one  with  and  one  without  vi- 
brater;  2,000  ohm  professional  phones  with  home 
made  split  headband,  J4  and  yi  k.w.  step  down 
transformers,  2 pairs  long  distance  watch  case  tele- 

fihone  phones,  and  other  things.  Want  b.p.  or 
aiger  D.  C.  motor  or  dynamo,  switchboard  meters 
or  what?  Robert  Enders,  222  Britain  Ave.,  Benton 
Harbor,  Mich. 

FOR  SALE  OR~EXCHANGE  IN  ANY  AMOUNTS 
down  to  1 lb.,  about  10  lbs.  No.  20  s.c.c  wire,  fine 
for  tuners,  also  one  10  lb.  laminated  core,  about 
10"  long  by  2"  diameter,  octagonal  cross-section. 
Brentford  Mackey,  311  E.  Lancaster  Ave.,  Wayne,  Pa. 


WANTED— A GOOD  AND  SMALL  LOOSE 
coupler  and  a variable  condenser.  State  prices. 
Wesley  Bradshaw,  16  Centre  St.,  New  London,  Conn. 


TO  EXCHANGE:  A y3  K.W.  TRANSFORMER 

coil  and  an  electrolytic  interrupter  for  an  Audion 
in  good  condition,  or  Vi  -k.w.  transmitting  condenser. 
Charles  E.  Holmes,  310  W.  Brown  St.,  Grand  Rapids. 
Mich. 


WANTED— SECOND  HAND  STORAGE  BAT- 
tery.  ( Must  be  6 volts  30  amperes  or  over.  Will 
pay  cash.  Frank  Nelson,  8217  Bellevue  Ave.,  Cleve- 
land, Ohio. 


HAVE  LARGE  WIRELESS  KEY  COST  $2.00. 
case  for  a one  inch  spark  coil,  primary  for  same 
case,  and  one-half  inch  secondaries.  Will  exchange 
same  for  Murdock  .0005  mf.  variable  condenser. 
Write  to  Jos.  L.  Richey,  Shenandoah,  Pa. 


HAVE  IN  EXCHANGE  FOR  A LOOSE-COUP 
ler  and  a pair  of  Brandes  phones  the  following: 
A double  slide  tuner,  60  feet  of  ground  wire,  double 
pole  switch,  key.  telegraph  sounder,  wall  telephone 
and  a pair  of  Murdock  phones.  Will  exchange  sepa- 
rately. Carlisle  Shannon,  CO  Freeman  Ave.,  East 
Orange,  N.  J. 


I HAVE  A 14  VOLT  3 AMPERE  MAGNETO 
with  a set  of  4 bar  maenets  for  exchange  for 
Brandes  or  Holtzer-Cabot  phones.  I have  also  for 
exchange  two  one  inch  spark  coils,  a telephone  in- 
duction coil  and  a pony  relay,  for  a Mesco  spark  gap. 
wireless  key  and  a variable  condenser.  Lauren  L. 
Felch,  Cornish,  Maine. 


“CONSTRUCTION  OF  INDUCTION  COILS  AND 
Transformers”  is  a valuable  book,  containing  100 
pages  and  72  illustrations,  by  H.  W.  Secor.  You  can- 
not afford  to  be  without  this  book,  which  is  the  latest 
work  on  construction  of  induction  coils  and  trans- 
foimers.  $0.25  postpaid.  Modern  Publishing  Co.,  32 
Union  Sq.,  East,  New  York  City. 
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Are  you  trying  to  make  both  ends  meet*  * on  a small,  unsatisfactory  salary  ? Are  you  one  of  the 
thousands  of  energetic,  capable  men  whose  days  are  spent  in  work  not  suited  to  their  natural  talents? 

Then  read  this  great  offer  of  the  American  School  of  Correspondence,  a school  in 
every  sense  of  the  word — chartered  under  the  same  laws  as  your  state  university : The  American 
Sch€>ol  offers  to  bring  the  training  you  need  right  into  your  own  home — advise  you  what  studies 

to  take  up  to  increase  your  present  salary — show  you  how 
you  can  prepare  yourself  for  a better  job.  After  you  become 
one  of  our  students  we’ll  keep  on  advising  and  coaching 
you — then  if  you  can’ t get  a better  job  yourself,  we’ll  get  one 
for  you.  Isn’t  this  a wonderful  offer?  Don’t  you  think  k 
worth  while  to  try?  Then  sign  and  mail  this  coupon. 


Your  Opportunity  Coupon 

Mark  the  position  you  want 
and  mail  the  coupon  now 


..F.leetriml  F.nirlwr 

, ....Liec.  Light  LPowcrSupL 

. . . . Electrical  W Ireaua 
....TefephMM  Expert 
....ArefcHrut 
1 ....Bvlldiif  Caatnctar 
| ....  Architectural  Draftwa 
I ....  Structural  DraftaoMUi 
| ....Structural  Eagtauer 
I ....Oaucrete  Baglaeer 
.... .Civil  “ ■ 


..Mechanical  Eagfaeer 


..Strain  Fnfinffr 
..Mnnlrlpnl  Engineer 

..Gas  Engine  Engineer 
. .Ga»  Traetor  Engineer 


. Lawyer 
....Bookkeeper 

. . . .Stenographer 
....  Private  Secretary 
....Aeeoaataat 
....Cost  Aeeoaataat 
. . . .CertTdPnbUe  Aeo*at 
....Auditor 
...  .Ruclaea*  Manager 
....Fire  Iaa.  In*  pee  tor 
....Pire  In*.  Adjuster 
....Fire  In*.  Expert 
....loving  Picture  Op*r 
. . . .Sanitary  Engineer 
...  Irrigation  Engineer 
. . . .Textile  Ho** 

. . . .College  Preparatory 
....Auto.  Meehan  Irian 


I 


M.E.  M. 


j Training  solves  salary  troubles 

m The  American  School  was  established  fifteen  years  ago  to  help  just 

I such  men  as  you  — nu  n who  want  a better  education  — men  Who  have  ambs 

Ition  — men  who  have  brains  but  cannot  afford  to  leave  home  to  get  the  train* 
ing  they  want  and  need. 

■ Sign  the  coupon  now —get  our  complete  bulletin  absolutely  free  of 

■ charge.  Even  if  you  don’t  take  a course  right  away  it  will  pay  you  to  write 
■ and  find  out  how  much  we  can  help  you  — how  easy  it  is  to  get  the  training 

■ and  how  little  it  will  cost. 

=i  American  School 

. ...  | JL  JL  of  Correspondence.  Chicago.  U.SA 


This  school  has  no  connection  with  any  other  school  using  the  name  “American” 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics." 
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No.  484.  Transmitting 
Tuning  Coil $5.10 


No.  4i»2.  Wireless  Tele- 


graph Key,  Legless. .$1.95 


No.  417.  Flanged  Spark 
Gap $40(0 


Vfc-  ... 

No%  465.  High  Efficiency 

Spark  Gap ,.$3.00 


No.  462.  Wireless  Spark 
Coil,  1 in $5.40 


No.  •'  439.  , Adjustable  IVmary  Con- 
denser . $5.00 


Send  for  Our  New 
Manual  of  Wireless 
Telegraphy  Cl 

It  contains  104  pages  and  tells  how  to 
erect  and  maintain  wireless  telegraph 
stations.  Shows  a number  of  diagrams. 
Has  the  Morse  and  Continental  Tele- 
graph Codes.  Illustrates  the  best  in- 
struments to  use;  tells  what  they  are 
for  and  how  to  use  them.  Do  not  wait 
until  some  other  time,  but  sit  down  now 
and  send  your  name  and  address,  and 
get  one.  It  costs  you  nothing. 

Send  for  Our  New 
Catalog  C26 

It  is  pocket  size,  contains  212  pages, 
with  over  1.000  illustrations, , and  de- 
scribes in  plain,  clear  language  all  about 
Bells,  Push  Buttons,  Batteries,  Tele- 
phone and  Telegraph  Material,  Electric 
Toys,  Burglar  and  Fire  Alarm  Con- 
trivances. Electric  Call  Bells.  Electric 
Alarm  Clocks,  Medical  Batteries.  Motor 
Boat  Horns.  Electrically  Heated  Appa- 
ratus, Battery  Connectors,  Switches, 
Battery  Gauges.  Wireless  Telegraoh 
Instruments,  Ignition  Supplies,  etc. 

It  Means  Money  Saved  to  You 

ti  kro  wr  Mnnl  iri  Nr  Citilif  whn  yumitti  buj 


No.  486.  Leyden  Jar,  $4 
Pint $1.66 


No.  416.  Antenna  Switch.$2.00 


No.  458.  Receiving  Set.. $7.80 


No.  480.  JTeadband  with 

two  1000  ohm  receivers . $6.06 


No.  4 0).  Fixed  Receiving 
Condensers $0.75 


T«A°T«£otK,,™very  Wirele*»  Operator  Should  Have 
AMATEURS'  WIRELESS  HANDY  BOOK  . Price  so  2S 

LESSONS  IN  WIRELESS  TELEGRAPHY  . \ *.  \ \ *o?5 

Manhattan  Electrical  Supply  Co. 

NEW  YORK  - CHICAGO  f * W 

^ ^ Park  Place  1 14  S.  5th  Ave. 

FACTOaiES JERSCT  CITY.  C 


ST.  LOUIS  ' SAN  FRANCISCO 
1106  Pine  St.  604  Mission  St. 

CIMNATI,  RAVEN  H A.  OHIO 
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The  Out-of-door  Life! 

MOUNTED  on  a sturdy,  fast  Indian  you  are  in  command  of  everything 
that’s  going  on,  far  and  near.  Shore  and  country — short  trips  or  long 
trips — the  whole  out-of-doors  is  yours  when  you  own  a motorcycle.  The 
zest  of  riding,  with  its  rush  of  pure  air  as  you  roll  off  mile  after  mile- 
gives  a new  exhilaration,  just  makes  life  hum  with  fresh  delight! 

What  point  of  interest  do  you  want  to  reach  quickly?  Throw  a leg 
over  an  Indian — give  a ’’twist  of  the  wrist” — and  off  you  go. 

C'Sf  /,*  MOTOCYCLES 
qMuUM  FOR  1914 


are  powerful  and  swift  red  beauties.  All 
have  Footboards,  the  famous  comfort 
feature, theCradle  Spring  Frame  and  38 
Betterments.  Some  have  electric  equip- 
ment, consisting  of  electric  head  light, 
electric  tail  light,  electric  signal,  two 
sets  of  storage  batteries.  Also  Corbin- 
Brown  rear  drive  speedometer. 


Prices  have  been  revised  down- 
ward mechanical  values  increased — 
so  that  almost  every  young  man  can 
own  an  Indian  with  a little  effort. 

And  remember  this:  All  Indian 

riders  have  a world-wide  service  al- 
ways on  call,  provided  by  2,700  Indian 
Dealers  and  Service  Stations. 


The  1914  Line  of  Indian  Motocycles 

4 H.  P.  Single,  Service  Model $200.00 

7 H.  P.  Twin  Two-Twenty-Five,  Regular  Model 225.00 

7 H.  P.  Twin  Two-Sixty,  Standard  Model  260.00 

7 H.  P.  Twin  Light  Roadster  Model  260.00 

7 H.  P.  Twin  Two-Speed,  Regular  Model  275.00 

7 H.  P.  Twin  Two-Speed,  Tourist  Standard  Model  . 300.00 

7 H.  P.  T win  Hendee  Special  Model  (with  Electric  Starter)  325.00 

Ask  the  nearest  Indian  dealer  for  a free  demonstration.  He’ll  be  glad 
to  talk  the  Indian  over  with  you.  Send  for  the  new  32-page  catalog. 

HENDEE  MANUFACTURING  CO.  ( MJSK&JftatB m)  880  State  St.,  Springfield,  Mai 

Branches  and  Service  Stations-  Chicago,  Dallas,  Kansas  City,  Minneapolis,  San  Francisco,  Atlanta,  Denver,  Toronto,  Melbourne,  Lon 


No  Extensions  to  Remember 
No  Locks  to  Forget 


LAUGHLIN 

Automatic— Non-Leakable 

Self  SFm'i,V  Pen 

10  Days’  Free  Trial 

You  don’t  have  to  fuss  and  shake  a Laugh- 
lin  to  start  the  ink — It’s  a Self-Starter. 

You  don’t  have  to  fill  the  Laughlin — It’s  a 

Self-Filler. 

You  don’t  have  to  clean  the  Laughlin — It’s 
a Self-Cleaner. 

You  don’t  have  to  monkey  with  dangerous, 
awkward  or  unsightly  locks,  extensions,  or 
so-called  Safety  devices — There  are  none. 

You  can’t  forget  to  seal  a Laughlin  against 
leaking,  it  seals  itself  air-tight  Automatically. 

You  can’t  lose  your  cap  from  a Laughlin — 
it  secures  itself  Automatically. 

You  can’t  break  your  cap  or  holder  on  a 
Laughlin — They  are  non-breakable. 

Holder  and  cap  of  scientific,  reinforced  con- 
struction throughout  (See  illustration.) 

You  don’t  have  to  wait  until  a Laughlin  is 
ready.  It  is  ready  to  write  when  you  are; 
the  air-tight  leak-proof  construction  keeps  pen 
and  feed  “primed,”  insuring  a free  uniform 
flow  of  ink  instantly — even  though  not  previ- 
ously used  for  a year. 

It  performs  these  functions  with  no  more 
hindrance  or  interruption  to  your  thoughts  or 
writing  inspiration  than  your  breathing. 

These  results— or  your  money  back. 
These  features  are  peculiar  only  to  this  pat- 
ented construction. 

CA  By  Insured  mall 

prepaid  to  any  address 

Just  enclose  $2.60  with  this  coupon  containing  your 
name  and  address,  we  will  send  the  pen  by  return 
mail.  Delivery  guaranteed. 

Fill  out  and  mail  today 

Laughlin  Mfg.  Co. 

69  Wayne  St.,  Detroit,  Mich. 

Gentlemen — Here  is  $2.50.  Send  me  the  pen  de- 
scribed in  this  advertisement.  If  pen  is  not  satis- 
factory, you  refund  the  money. 


No.  250 
Plain  Pattern 

Price  $2.50 


No.  250 

Chased  Pattern 

Price  $2.50 


Non«Breakable  Cap  Drawn  Apart  Ready  for  Refilling 
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Efficiency  depeanpdps, 


on 


appropriate  meals 


My  efficiency  system  of  eating  is  easy  to  learn.  The  foods  in  ordinary  daily  use 
are  classified  according  to  their  effects  on  the  body,  the  brain  and  nerves,  the  lives 
the  skin,  etc.  Rules  are  given  for  guidance  in  quantities,  combination  and  selectioa 
of  meals  according  to  age,  occupation,  symptoms,  environment,  etc.  Meals  produo 
lng  or  aggravating  various  diseases  are  also  indicated. 

THE  NAMES  OF  A FEW  MEALS 


Strong  Digestible  Brainy  Meal 
Weak  Digestible  Brainy  Meal 
Indigestible  Brainy  Meal 
Maximum  Variety  Brainy  Meal 
Meal  Without  Brain  Nutriment 
Volatile  Brainy  Meal 
Blood  Purifying  Cooling  Meal 
Warming  Meal 
Purging  Meal 


Laxative  Meal 
Solvent  Meal 

Curative  Meal  for  Heart  Trouble 
“ “ “ Kidney 

“ it  a Liver  *' 

Meal  for  Athlete  with  Strong  Digestion 
“ “ “ 41  Average 

“ '*  44  44  Weak  " 

Vocalist's  Meal 


«.  a.  Bimm 


Control  Your  Moods  by  Poods 

Our  different  moods  are  under  the  Influence  of  different  meals.  ’Some  meals  produce  great  vitality,  strong 
nerves,  strong  eyes,  presence  of  mind,  moral  strength ; other  meals  of  finest  quality  (including  game,  poultry, 
whites  of  eggs,  almonds,  pears,  asparagus,  spinach,  celery,  etc.)  are  Inspirational  or  favorable  to  artistic 
development  Other  meals  such  as  tea,  fatty,  starchy  and  sweet 
foods,  In  excess,  make  one  nervous,  shy,  low  spirited.  Appropriate 
meals  maintain  virtue  and  continence  by  preference  without  any 
restraint.  It  is  only  the  heat-producing  and  irritating  meals  that 
arouse  the  lower  nature. 

Brainy  meals  make  mental  work  easy. 

Do  not  take  an  athlete's  meal  when  you  want  to  do  many 
hours  of  brain  work  at  your  desk,  because  muscle  foods  tend  to 
clog  your  liver  and  stupefy  you  when  you  are  Inactive. 

For  special  stress  of  mental  work  DOUBLE  YOUR  BRAIN 
POWER  by  eating  a maximum  brainy  meal  which  yields  many  times 
the  amount  of  nerve  force  that  is  in  an  ordinary  meal. 

Inappropriate  meals  discount  every  man  25  to  100  per  cent,  making 
some  men  chronic  invalids,  who  accomplish  nothing.  Unsuitable 
meals  produce  unsanitary  conditions  in  the  body  resulting  in  adenoids, 
enlarged  tonsils,  defective  hearing, etc.  Faulty  circulation, 'imperfect 
elimination  .impaction  .congestion  and  inflammation  produce  appendicitis  1 
or  a condition  where  the  surgeon’s  knife  is  a necessity  unless  a radical  change  to  appropriate  meals  is  adopted  at  once. 

You  cannot  postpone  the  study  of  SYSTEM  In  eating.  You  must  learn  to  CORRECTLY  COMBINE  your 
foods  to  prevent  fermentation  and  the  formation  of  poisonous  deposits  which  become  the  basis  of  disease. 

Aged  People  the  Best  Test 

The  testimony  of  aged  people  who  have  regained  health  on  a Brainy  Diet  Is  conclusive  because  they 
have  practically  no  reserve  force  on  which  to  subsist,  therefore  they  depend  absolutely  on  the  new  nerve 
force  In  a brainy  diet  for  their  restoration  to  health. 

Mr.  B.  L.,  68  years,  Proprietor  of  Dyeing  Works,  writes:  “Enclosed  find  picture 

of  fish  which  I tramped  for  three  miles  to  catch.  I climbed  down  rocks  75  feet  above 
water.  You  know  three  months  ago  I was  pretty  bad ; could  hardly  walk,  had  an  at- 
tendant on  account  of  vertigo.  The  severe  neuritis  In  my  arm  and  the  rheumatism 
was  too  painful  for  sleep.  Absolutely  free  from  all  pains  now  and  it  is  owing  to  the 
Brainy  Diet  System  that  I am  alive.” 

Dr.  R.,  a retired  physician,  81  years:  “Can  now  use  my  hand  that  was  partially 

paralyzed.  Can  walk  straight  now  and  have  much  more  energy,” 

Mrs.  C.  K.  writes  that  she  is  82  years  and  has  used  cathartics  and  enemas  for  50 
years.  “No  more  headaches  since  adopting  the  Brainy  Diet  System  the  last  six  months 
and  that  Is  wonderful,  since  I had  a neadache  almost  every  aay  previously.  Constipa- 
tion is  overcome,  I sleep  well  and  my  appetite  is  good.” 

Mr.  F.  C.,  70  years,  Proprietor  of  Department  Store,  writes : “As  I improved  in 

every  respect  at  70  years  of  age,  I think  there  is  good  prospect  for  any  one  else.  I was 
dropsical  and  rheumatic,  have  lost  over  50  pounds  of  superfluous  weight  in  two  months, 
lost  my  rheumatism  and  have  returned  to  business,  something  I never  expected  to  do 

again.  Young  People  Increase  Their  Income 

The  greatest  service  that  old  people  can  render  the  world  is  to  popularize  a brainy  diet  system  among 
the  young,  for  whom  the  possibilities  are  so  great  under  a correct  system  of  arranging  their  foods,  because 
they  have  such  abundant  reserve  force  to  supplement  a correct  diet. 

Mr.  T.  L.,  age  22,  clerk,  who  suffered  from  catarrh  and  had  a weak,  hoarse  voice, 
writes:  “Voice  is  clear  and  strong,  head  clear  as  a bell.  Have  resigned  government 

position  and  am  now  making  four  times  as  much  travelling,  something  I had  the  ambi- 
tion but  not  the  energy  to  do  before.  Have  fattened  up  20  pounds  in  two  months.” 

Affidavits  of  the  writers  and  of  witnesses  are  on  file,  with  corroborative  evidence. 

£3*  OVER  100  REMARKABLE  CASES  HAVE  BEEN  CERTIFIED,  UNDER  SEAL  BY  THE  OFFICIAL 
INVESTIGATING  COMMITTEE.  Send  the  addresses  of  those  interested. 

You  can  easi’y  learn  to  select  appropriate  meals  for  your  various  needs  by  the  Brainy  Diet  System.  No  foods  for 
sa*e.  Only  ordinary  foods  in  daily  use  are  advised.  Send  zo  cents  for  4<  The  New  Brainy  Diet  System.” 

G.  H.  BR1NKLER,  Food  Expert,  Dept  5-E,  Washington,  D.  C. 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.” 
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Are  you  satisfied  on  pay  day ? 
When  your  pay  envelope  is 
handed  you  do  you  feel  there's 
more  than  enough  there  to 
make  both  ends  meet  ? In 
other  words,  does  your  salary 
grow  with  your  needs ? 


Does  Your  Salary  O 
Grow  With  Your  Needs  £ 

/¥  Do  you  want  to  earn  more  ? You  CAN . Do  you  want  to 

’ secure  a better  position?  You  CAN . Do  you  want  to  follow  some 
line  of  work  that  really  appeals  to  you  ? You  CAN . In  your  own 
home  and  spare  time  do  you  want  to  acquire  the  training  that  will  make  all 
this  possible  ? You  CAN . h 


B The  thing  for  you  to  do  to  learn  how 
B you  can,  is  to  mark  the  attached  coupon 
I and  mail  it  today  to  the  International 
■ Correspondence  Schools.  Without  charging 
I you  a penny  or  placing  you  under  any  obliga - 
I f ion  the  I.  C.  S.  will  explain  just  how  you 
H can  become  proficient  in  some  chosen,  well- 
B paid  occupation. 

Thousands  of  other  ambitious  men  have 
won  success  through  I.  C.  S.  help.  Salary 
increases  due  to  I.  C.  S.  help  are 
voluntarily  reported  at  the  rate  of  over 
400  a month.  The  I.  C.  S.  didn’t 
care  where  these  men  lived,  what 
they  did,  what  they  earned,  what 
little  schooling,  cash,  or  spare 
time  they  had — so  long  as  they 
could  read  and  write,  and 
Twenty-one  were  ambitious,  the 

years  of  I.  C.  S.  way  was 

unparalleled  success  open — just  as  it 

In  raising  salaries  proves is  open  to  you. 
the  ability  of  the  I.  C.  S. 
make  YOUR  salary  outgrow  your 
needs'  The  first  step  Is  YOURS  — 
mark  and  mall  the  coupon  now . 


International  Correspondence  Schools 
Box  992,  Scranton,  Pa. 

Please  explain,  without  further  obligation  on  my  part,  how 
I can  quality  tor  a larger  salary  and  advancement  to  the 
position,  trade,  or  profession  before  which  I have  marked  X. 


Electrical  Engineering 
Electric  Lighting 
Electric  Railways 
Electrician 

Electric  Car  Running 
Dynamo  Foreman 
Wireman 
Mining  Engineer 
Telephone  Expert 
Surveyor 
Civil  Engineer 
Automobile  Running 
Agriculture 


Mechanical  Engineer 
Mechanical  Draftsman 
R.  R.  Construction 
Concrete  Construction 
Architect 

Contracting  and  Build’g 
Architectural  Draftsman 
Plumbing  and  Heating 
Chemist 
Bookkeeper 
Advertising  Man 
Civil  Service  Exams. 
Salesmanship 


Present  Occupation _ 


When  writing,  please  mention  “Modern  Electrics  and  Mechanic*.” 
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This  Superb  Artist  Model 

Piano  Shipped  FREE 

Y es  free,  positively  and  absolute- 
ly free.  You  do  not  have  to  pay  us  a single  penny  now  or  later. 
We  merely  ask  you  to  accept  it  on  free  trial  in  your  home.  We  do  not  even  ask 
for  any  deposit  or  any  guarantee — not  even  any  C.  O.  D.  payment  to  us.  We  pay 
all  freight  charges  to  your  nearest  railroad  station.  This  offer  is  made  direct  to 
you  without  any  middleman’s  profits,  no  jobber’s  profits,  no  dealer’s  profits  be- 
tween us  and  you.  You  get  this  superb  Evans  Artist  Model  Piano  under  our 
direct  selling  plan  from  $100  to  $200  less  than  vou  can  buy  a cheap  commercial 
piano  from  your  local  dealer.  Write  today — get  full  particulars  of  this  great  offer. 


Easy  Payments— 

Never  mind  the  money.  Our  low  whole- 
sale price  and  easy  payment  terms  are  so  very 
liberal  that  you  never  think  of  the  money. 
This  offer  places  you  in  the  very  same  posi* 
tion  as  if  you  were  a dealer;  you  buy  it  at 
exactly  the  same  price  as  the  dealer  buys.  You 
do  business  direct  with  the  factory  and  get  the 
piano  at  our  low  rock  bottom  price  with  all 
middlemen’s  profits  cut  out. 


No  Money  Down— 

Not  one  cent  on  this  amazing  free  trial 
offer.  You  do  not  have  to  pay  a single  cent 
to  us  unless  you  decide  to  keep  the  piano.  If 
you  want  to  send  it  back  do  so  at  our  expense. 
If  you  are  satisfied  with  the  piano  after  80 
days  free  trial  and  decide  that  you  want  to 
keep  it,  our  easy  payment  plan  is  open  to  you. 
Take  your  time  to  pay  for  it. 


f Offal*  We,  the  manufacturers  of  the  Evans  Artist  Model 
^ ^ 1 VW  vttl  V/IICI  Piano,  will  ship  direct  to  you  from  the  factory  your 
choice  of  any  of  our  artist  pianos  free.  We  prepay  the  freight.  You  make  no  deposit 
of  any  kind  to  us.  We  want  you  to  hear  its  pure,  vibrant  tone — we  want  you  to  A 
examine  its  splendid  workmanship— we  want  you  to  compare  the  Evans  Artist 


Model  Piano  with  any  other  piano  made.  If  at  the  end  of  the  4 weeks  free 
trial  you  are  not  convinced  that  the  Evans  Artist  Model  Piano  is  the  one 
piano  for  your  home,  ship  it  back  at  our  expense. 


Mail  Coupon  NOW 


Write  today.  Get  a free  copy 
of  our  handsome  art  catalog 


and  full  particulars  of  the  greatest  piano  offer  ever  made.  It  means 
a saving  from  $100  to  $200  on  the  purchase  of  a piano.  To  the  first 
buyer  in  each  locality,  we  offer  a two-years’  course  in  music  free. 
WRITE  TODAY— NOW.  A 


EVANS  PIANO  CO. 


CHICAGO.  ILL. 


make  no  deposit  W nnrr 
s want  you  to  f T IxEiHi 
ivans  Artist 

weeks  free  X i^OUDOn 
the  one  f r 

f F.O. 

X Evans  Piano  Co. 

>PT  Dept.  494,Chicago,  111. 

8 Gentlemen  — With 

f the  understanding  that 
f I am  not  buying  any- 
thing, you  may  send  me 
free  prepaid  a copy  of  your 
Art  Catalog  and  full  partic- 
lars  of  your  direct  selling  plan. 


Address. 


When  writing,  please  mention  "Modern  Electrics  and  Mechanics.” 
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EARN  YEARLY 

*5,000  to  *10,000. 

IN  THE  REAL  ESTATE  BUSINESS 


No  matter  where  you  live,  if  you  want  an  independent  business  of  your 
4 own,  send  your  name  and  address  and  I will  mail  you  our  64  Page  Book, 
showing  how  you  may  earn  $3,000  to  $10,000  a Year  in  the  Real 

Estate.  Brokerage  and  Insurance  Business. 


OUR  SYSTEM  IS  A POSITIVE  SUCCESS 

We  will  teach  you  by  mail  and  appoint  you  SPECIAL  REPRESENTATIVE 
of  the  oldest  and  largest  co-operative  realty  company  in  the  world  and  help  you  make  money  from  the  start. 
EXCEPTIONAL  OPPORTUNITY  FOR  MEN  WITHOUT  CAPITAL 

Write  today 

I.  H.  JOICE,  Pres.  433  Dearborn  St.,  CHICAGO,  ILL. 


v|Wi 


MffiW  EIKTRKM5'  HANDBOOK 

TEKRfcLL  CROFT 


/ 


This  book  contains  750  pages,  tables,  charts, 
etc.,  and  over  900  illustrations  and  diagrams. 
Printed  on  thin  paper  and  bound  In  flexible 
leather  with  gold  stamped  title.  Pocket  size. 

PRICE  $3.00 


HERE  IT  18  AT  LAST! 

A new  handbook  for  the  practical  electrical  man  that  la  beyond 
any  doubt  the  most  complete  book  of  its  kind  ever  published.  R 
Is  Intended  for  men  who  run  the  power  plants,  handls  the  ma- 
chinery. wire  the  buildings,  set  up  and  operate  dynamos,  motors 
and  transformers.  Install  lighting  systems,  etc.,  etc.  It  hae  been 
dedicated  to  the  great  body  of  practical  men  who  carry  out  the 
designs  and  plans  of  the  electncal  engineer. 

AMERICAN  ELECTRICIAN’S  HANDBOOK 

Is  divided  Into  six  main  sections:  L FUNDAMENTALS — A refer- 
ence section  on  principles  of  electricity  and  electrical  engineering. 
II.  GENERATORS  AND  MOTORS — Characteristics  and  Manage- 
ment— T roubles  and  Remedies — Direct  and  Alternating  Current 
Machinery — Starting  and  Controlling  Devices — Installation.  III. 
DISTRIBUTION— Pole  Lines— Underground  Condi  ills — Transform- 
ers— Designs  of  Systems,  etc,  IV.  INSIDE  WIRING — Every  de- 
tail for  all  Idnds  of  wiring.  Including  old  buildings,  signs,  de 
V TRANSFORM  E31S  — Connections  — Operation  — TYpee— Special 
Forms— Installation.  VI.  ILLUMINATION — Interior  add  Street- 
Type*  of  Lamps,  etc.  ORDER  YOUR  COPY  TODAY. 

MODERN  PUBLISHING  C0.,32Unlon  Squar*, New  York 


When  writing,  please  mention  “Modern  E 1 ec t ri c s ana  Mechanics.1 


y0**h 


BLOWERS 
and  VACUUM  PUMPS 

for  use  with  oil,  coal  and  gas  burning 
appliances  for  obtaining  high  heat;  with  -J 

sand  blasts,  gas  producers, 

VACUUM  O LEANING  || 

and  every  other  purpose. 

i oz.  to  io  lbs.  pressure,  i to  20  inches 

vacuum,  2 to  338  cubic 

feet  per  minute.  ■ 

Thl*  thorn*  what  our  fe'S&s 
* mall  maehlnm*  do 

The  machines  do  many 
things  with  air  which  were 
formerly  done  by  hand  or  ^Jj 

mechanically. 

LEI  MAN  BROS.  V 

62  John  St.,  Now  YorK  V 
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Stunning 

New  Designs  in  Watches 


Write  today  for  the  free  Burlington 
book,  illustrating  the  triumphs  of  the 
master  goldsmiths — the  most  exquisite 
new  ideas  in  watches  — Inlay  Enamel 
Monograms , Block  and  Ribbon  Mono- 
grams, Diamond  Set,  Lodge t French 
Art  and  Dragon  Designs,  Etc.,  Etc. 


Offfar  • ^r*le  f°r  hook  that  tells 
1 I1C  vyllCI  • you  about  the  Superb 
Burlington  watch  now  at  the  direct  rock-bottom 
price — the  same  price  that  even  the  wholesale 
jeweler  must  pay- — and  in  order  to  encourage 
everybody  to  secure  this  watch  at  once,  pay  this 
rock-bottom  price,  either  for  cash  or  $2.30  a 
month  on  this  great  special  offer!  We  send  the 
watch  on  approval,  prepaid.  You  risk  absolutely 
nothing — you  pay  nothing,  not  one  cent,  unless  * 
you  want  this  exceptional  offer  after  seeing  and 
thoroughly  inspecting  the  watch.  Read  coupon. 


The  masterpiece  of  watch  manu- 
facture— the  Burlington — 1 9 jewels — 
adjusted  to  the  second — adjusted  to 
positions — adjusted  to  temperatures 
— adjusted  to  isochronism.  Open 
face  or  hunting  case,  ladies’  or  gentle- 
men 8 12  and  16  sizes. 

Wireless  Men 

Yn  can  dipend  upon  the  BURLINGTON. 

It  is  adjusted  to  temperature,  positions,  and  iso- 
chronism.  Just  think  of  the  importance  of  knowing 
the  correct  time  when  you  are  rushed  with  business 
and  must  get  it  through.  Don't  take  a chance  of 
getting  into  the  other  fellow’s  time.  When  you  have 
a Burlington  you  can  utilize  every  second. 

Read  what  this  operator  says: 


William  Wikstrom,  operator  on  the  S.  S.  Princess 
Sophia,  says: 


“I  am  the  owner  of  a Burlington  and  must  aay  that 
' ‘ ’ ‘ * Par- 

ing Its 

some  illustrations  of  all  the  new  ideas  in  watches  that 


I have  had  watch  satisfaction  ever  since 
chased  it.  two  years  ago." 

Write  today  for  our  new  watch  book  showing  hand- 


\ Write  Today 

^ For  book  of  facta.  Learn 

InfiftMWatctCt.  ^ 'h",mkp,SS^.niZ 

Dept.  1495  Chicago,  111.  \ over  Jouble- 

Please  send  me  (without  obli-  \ priced  prod- 
gabon  and  prepaid)  your  free  book  \ ucta.  Send 
on  wrtehe*.  with  full  expUnriM  of  v coupon, 
your  cash  or  92.50  a month  offer  on  > 
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WIRELESS  AND  THE  FISHERMEN 


Many  are  the  Advantages  Derived  from  the  Recent  Installation 
of  Radio  Apparatus  on  Deep  Sea  Fishing  Boats 


By  Dr.  Alfred  Gradenwitz 


ENDEAVORS  have  been  made  for 
some  years  to  apply  wireless 
telegraphy  to  the  needs  of  deep  sea 
fishing.  When  in  December,  1909, 
nine  fishing  cutters 
with  a crew  of  27 
had  been  destroyed 
by  a storm  in  the 
North  Sea,  the  Ger- 
man Emperor  or- 
dered an  investiga- 
tion to  be  made 
into  the  case,  as  a 
result  of  which  the 
use  of  wireless  tele- 
graphy  for  the 
transmit  ting  of 
storm  warnings  to 
fishers  on  the  sea 
was  advised.  Steps 
were  just  being 
taken  to  carry  out 
the  measures  sug- 
gested by  the  Com- 
mission, when  in  November,  1911, 
five  German  herring  boats  with  70 
fishers  were  lost  during  a storm  in  the 
North  Sea.  As  there  is  a periodical 
recurrence  of  such  accidents  in  all  fish- 
ing countries,  it  will  be  readily  under- 
stood how  much  human  life  and  prop- 
erty could  be  saved  by  timely  wire- 
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less  storm  signals  to  the  fishermen. 

The  application  of  wireless  teleg- 
raphy to  deep  sea  fishing,  however,  is 
bound  at  the  same  time  to  prove  of  the 
greatest  economi- 
cal importance  in 
view  of  the  useful- 
ness of  the  regular 
information  service 
thus  afforded.  This 
is  best  shown  by 
the  example  of 
Norway,  where  an 
official  intelligence 
service  on  the  con- 
ditions of  prices 
and  catches  along 
the  entire  coast  of 
the  country  has 
long  resulted  in 
considerable  sur- 
plus gains  from  the 
fishing  i n d u s t ry. 
From  every  small 
fishing  village  and,  of  course,  from  all 
the  larger  places,  daily  telegrams  are 
sent  out,  dealing  with  the  catches  and 
other  matters,  which  are  brought  by 
posters  to  the  notice  of  the  public. 
This  information  can  also  be  obtained 
privately  by  an  inexpensive  subscrip- 
tion. Every  fisher  is  able  to  learn 


THE  HERRING  BOAT  “dROSSEL,"  EQUIPPED  WITH 
WIRELESS  APPARATUS 
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from  these  telegrams  where  it  would 
be  most  profitable  to  turn  in  order  to 
obtain  an  output  as  satisfactory  as  pos- 
sible, and  every  trader  is  in  a position 
to  make  his  arrangements  in  accord- 
ance with  the  general  conditions  of 
fishing.  Since  the  market  is  thus  kept 
•permanently  informed  on  the  condition 
and  chances  of  fishing,  there  is  a far 
greater  stability  of  the  trade  than  in 
• other  countries. 

In  Germany,  as  in  most  other  coun- 
tries, an  information  service  of  this 
kind  could  only  be  kept  up  by  the  aid 
of  wireless  teleg- 
raphy, in  opposi- 
tion to  Norway, 
where  fishing  is 
carried  on  along 
the  coast  with  the 
mainland  as  basis, 
so  that  wires  read- 
ily transmit  any 
information. 

In  1908  two 
Cuxhaven  fishing 
steamers,  thanks  to 
a government  sub- 
sidy, were  equip- 
ped with  wireless 
telegraph  appara- 
tus, though  wire- 
less sets  were  like- 
wise provided  for 
some  other  steam- 
ers of  the  Cux- 
haven fishing 
fleet,  the  innova- 
tion  was  not 
adopted  as  readily 
as  had  been 
hoped.  The  gen- 
eral reluctance  of 
fishers  and  difficulties  in  training  the 
men  are  obstacles  not  yet  entirely  over- 
come. 

A decisive  step  was  taken  in  1912, 
when  the  German  Society  for  Deep  Sea 
Fishing  entrusted  Dr.  Erich  F.  Huth,  of 
Berlin,  with  the  installation  of  a .5  kw. 
station  on  the  herring  boat  “Drossel.” 
A similar  station  to  that  on  board  the 
“Drossel”  was  erected  on  the  grounds  of 
the  Society  at  Vegesack,  near  Bremen ; 
government  subsidies  being  granted  for 
both  these  stations.  The  experimental 
service  of  the  land  station  was  con- 
fined to  communication  with  the  Els- 


fleth  Navigation  School  and  with  Dr. 
Huth’s  Experimental  Station  at  Ber- 
lin. 

The  wireless  station  on  board  the 
“Drossel,”  apart  from  the  source  of 
power,  was  installed  in  a wardrobe  in 
the  captain’s  cabin  and  comprises  two 
parts  separated  by  a partition,  the  up- 
per part  being  the  sender  and  the 
lower  the  receiver.  In  one  of  the  il- 
lustrations may  be  seen  the  sender,  to 
the  left  in  the  upper  part  of  the  figure 
the  spark-gap,  in  the  centre  the  an- 
tenna ammeter,  and  to  the  right  a reg- 
ulator for  adjust- 
ing the  coupling. 
Underneath  there 
are  the  antenna 
switch  for  chang- 
ing over  from 
sending  to  receiv- 
ing, and  the  Morse 
key.  The  sender 
employs  a musical 
quenched  spark- 
gap,  and  its  main 
wavelength  is  usu- 
ally 600  metres,  al- 
though a wave  of 
300  metres  can  be 
emitted  as  well. 
Both  the  sending 
and  receiving 
antenna  switches 
— b o t h mounted 
on  their  respective 
sets — are  connect- 
ed by  a small  belt. 

The  receiving 
set  consists  of  a 
special  switch  and 
plugs  by  means  of 
which,  in  conjunc- 
tion with  the  rotary  condenser  placed  un- 
derneath, the  receiver  can  be  tuned  con- 
tinually to  the  waves  intermediary  be- 
tween 200  and  3,oqo  metres.  Different 
detectors  can  be  plugged  into  the  cir- 
cuit, as  well  as  one  or  two  telephone 
receivers. 

Above  the  receiving  apparatus  there 
is  a small  switchboard  carrying  an  am- 
meter, as  well  as  the  switches  and 
fuses  required  for  the  current  supply. 
The  rheostat  regulator,  visible  below 
the  apparatus,  serves  to  control  the 
alternating  current.  The  isolated  ar- 
rangement of  the  sender  and  receiver, 


THK  ONE-HALF  KW.  STATION  ON  BOARD  THE 

‘'drossel,"  showing  the  separate 

RECEIVING  AND  SENDING  OUTFITS 


Digitized  by 


Google 


May,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


573 


respectively,  affords  the  advantages  of 
making  both  sets  self-contained  and 
allowing,  for  instance,  the  sender  to  be 
removed  for  supervision  without  inter- 
fering with  the  working  of  the  re- 
ceiver. The  general  switchboard  ar- 
rangement of  the  station,  moreover, 
entails  a saving  in  space,  ease  of 
mounting  and  ready  access  to  all  vital 
parts. 

There  being  no  source  of  electrical 
energy  on  board  the  “Drossel,”  as 
found  on  electrically-lighted  fishjng 
steamers  and  herring  boats,  the  supply 
of  alternating  cur- 
rent of  500  cycles 
is  secured  from  a 
dynamo  coupled  to 
a steam  turbine, 
both  of  which  are 
installed  in  the  en- 
gine room. 

The  iron  mizzen 
mast  — also  serv- 
ing as  engine  fun- 
nel— and  the  great 
mast  of  the  boat 
were  used  as  an- 
tenna carriers,  the 
great  mast  being 
extended  3 metres 
and  the  funnel  6 
metres  by  means 
of  wooden  bars.  A 
four-wire  antenna 
about  20  metres 
long  is  stretched 
out  on  spreaders 
between  the  great 
and  mizzen  masts. 

The  bars,  consti- 
tuting the  exten- 
sion of  the  masts,  are  readily  removed 
and  the  antenna  and  leads  can  be  hauled 
in  at  a moment's  notice.  The  antenna 
leads  up  to  a certain  height  were  placed 
in  a protective  box,  preventing  any 
mechanical  injury  by  the  sails.  All  other 
conductors  are  held  by  porcelain  insula- 
tors. The  entire  station  as  well  as  the 
aerial  can  be  easily  and  cheaply  installed. 
The  arrangement  of  the  antenna,  in 
spite  of  its  simplicity,  has  given  excel- 
lent results  in  stormy  weather. 

The  .5  kw.  land  station  installed  in 
the  management  buildings  of  the  Fish- 
ing Society  is  of  the  same  type  as  the 
station  on  board  the  “Drossel.”  Since 
a continuous  current  supply  was  avail- 


RECEIVJ NG  AND  SENDING  APPARATUS  IN  THE 
OFFICES  OF  THE  FISHING  COMPANY  AT 
VEGESACK 


able,  the  500-cycle  alternating  current 
is  furnished  by  a motor  and  alternator 
installed  in  the  cellar  of  the  building. 
The  whole  station  was  accommodated 
on  a small  table  in  one  of  the  offices. 
The  rheostat  regulator  and  starter  for 
the  alternating  current  generator  are 
fixed  in  the  front  part  of  the  tabje, 
while  the  requisite  switches,  fuses  and 
the  ammeter  of  the  exciter  circuit  are 
placed  on  the  small  switchboard  to  the 
right  of  the  station.  A single  bronze  wire 
about  100  metres  in  length  serves 
as  antenna  and  is  stretched  out  freely 
between  a stack 
about  30  metres 
high,  and  the  build- 
ing. The  range  of 
the  station  by  day 
is  about  150  kilo- 
metres over  land. 

Systematic  tests 
were  made  with 
these  stations  in 
the  autumn  of 
1912  during  two 
fishing  campaigns 
in  the  vicinity  of 
the  Dogger  Bank 
in  the  North  Sea 
and  close  to  the 
South  Eastern 
coast  of  England, 
respect  ively,  a 
permanent  com- 
m u n i c a tion  be- 
tween the  land 
and  with  passing 
ships  being  main- 
tained in  both 
cases. 

These  experi- 
ments again  show  one  of  the  main  ad- 
vantages of  wireless  telegraphy  to  lie  in 
the  possibility  of  individual  fishing  boats 
communicating  to  one  another  informa- 
tion on  their  daily  catches.  As  soon  as  a 
vessel  has  found  a satisfactory  catching 
place,  it  is  able  immediately  to  call  in 
other  vessels  of  the  same  company,  or 
its  friends  among  the  fishers.  Catches 
thus  would  become  more  productive  and 
trips  could  be  abridged  and  made  more 
profitable,  quite  apart  from  the  benefit 
derived  from  the  storm  signals. 


Minnesota  has  a forested  area  of  28 
million  acres,  the  largest  of  any  state 
east  of  the  Rocky  Mountains. 
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CURING  HUMAN  ILLS  BY  MAGNETIC  WAVES 

Describing  a New  Type  of  Magnetic  Wave  Apparatus  that  is 
Proving  Highly  Satisfactory 

By  Henry  Townsend,  Jr. 

ELECTRICITY  as  an  aid  to  the  ment.  In  other  words,  the  magnetic 
physician  in  curing  human  ail-  waves  set  up  or  produced  with  the 
ments  is  not  new  and  there  are  numer-  Bachelet  device,  generate  by  electro- 
ous  medical  practitioners  in  every  city  magnetic  induction  a powerful  current 
to-day  who  make  use  of  its  wonderful  of  “low  voltage”  and  “high  amperage,” 
properties  in  some  form  or  other.  The  employing  the  human  organism  as  an 
electric  current  as  employed  hereto-  accumulator. 

fore  has  invariably  been  one  of  rela-  A view  of  the  magnetic  wave  (*ener- 
tively  “high  voltage”  and  “low  amper-  ator  as  supplied  for  physician  s re- 


TH£  BACHELET  APPARATUS  FOR  GENERATING  MAGNETIC  WAVES 


age,”  taking  the  human  body  as  a con-  quirements  is  depicted  here.  In  in- 
denser.  stances  where  the  ordinary  alternating 

A newly  devised  magnetic  wave  ap-  current  supply  at  no  or  220  volts  is 
paratus,  developed  by  Bachelet,  is  en-  available,  the  magnet  coils,  which  pro- 
tirely  different  in  its  arrangement  and  duce  the  magnetic  wave  field,  are  read- 
elec  troth  erapeutical  effect.  This  ap-  ily  connected  directly  to  it.  For  di- 
paratus  does  not  employ  any  high  volt-  rect  current  installations,  a dynamotor 
age  or  dangerous  electric  currents  at  or  motor-generator  set  is  required  to 
all,  but  quite  on  the  contrary,  the  cur-  furnish  the  necessary  alternating  cur- 
rent utilized  is  the  same  as  the  ordi-  rent  for  exciting  the  magnetic  wind- 

nary  house  lighting  current  and  there-  ings  of  the  apparatus.  A suitable  con- 

fore  harmless.  To  render  it  more  so,  trolling  rheostat,  together  with  the 

there  is  no  direct  application  of  the  necessary  current  gauges,  etc.,  is  in- 

electric current  to  the  patient,  but  eluded  with  the  outfit.  Any  physician 
magnetic  waves  of  sinusoidal  form  are  can  learn  to  operate  and  apply  the  mag- 
passed  through  the  body  under  treat-  ( Continued  on  page  632) 
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THE  “IRON  HORSE”  YEARS  AGO  AND  TODAY 

By  L.  J.  Lesh 


THE  accompanying  photograph 

shows  in  an  interesting  way  the 
development  of  the  locomotive  in 
America.  Here  is  the  little  “De  Witt 
Clinton,”  the  marvel  of  its  time,  and 
the  gigantic  Pacific  type  locomotive 
of  the  present  day. 

On  the  9th  of  August,  1831,  the  first 
railroad  locomotive  in  New  York  State 
pulled  its  train  of  diminutive  stage- 
coach cars  out  of  Albany  and  headed 
for  Schenectady.  The  engineer  mount- 
ed a small  seat,  attached  to  the  rear  of 


party  had  partaken  of  refreshments, 
they  returned  to  Albany,  thus  complet- 
ing the  first  regular  trip  of  a steam  lo- 
comotive and  train  in  New  York  State. 

What  a contrast  this  little  outfit  pre- 
sents to  the  big  locomotive  behind  it! 
The  modern  engine  is  longer  than  the 
whole  De  Witt  Clinton  train  and  in 
comparison  to  the  latter's  speed  of  fif- 
teen miles  per  hour,  the  Pacific  type 
will  pull  a train  at  100  miles  an  hour 
without  exerting  itself.  The  historic 
engine  tipped  the  scales  at  a modest 


EIGHTY  YEARS  OF  LOCOMOTIVE  DEVELOPMENT — THE  DF.  WITT  CLINTON  AND  ITS  TRAIN  OF  COACHES 
ALONGSIDE  A MODERN  PACIFIC  TYPE  LOCOMOTIVE 


the  tender,  and  gave  the  signal  for 
starting  by  blowing  a tin  horn.  The 
fuel  used  on  this  trip  was  dry  pitch 
pine ; coal  having  been  previously  tried 
with  unsatisfactory  results. 

As  there  was  no  spark  arrester  on 
the  stack,  the  smoke  and  sparks  poured 
back  on  the  passengers  in  such  volume 
that  they  raised  their  umbrellas  as 
shields.  The  covers  were  soon  burned 
off  these  and  each  man  whipped  his 
neighbor’s  clothes  to  put  out  the  fire 
started  by  the  hot  cinders. 

When  a stop  was  made  at  the  water 
station  the  train  hands  tried  to  rem- 
edy the  disagreeable  jerks,  resulting 
from  the  slack  between  the  coaches,  by 
wedging  a rail  from  a neighboring 
fence  between  each  car  and  tying  it 
fast  by  packing  yarn.  This  plan  suc- 
ceeded and  the  train  arrived  at  Sche- 
nectady without  accident.  After  the 


six  tons,  while  the  big  unit  with  which 
it  is  compared  weighs  422,000  pounds. 
It  is  hard  to  realize  that  such  a few 
years  have  elapsed  since  the  total  rail- 
road mileage  in  New  York  State  was 
17  miles  as  compared  with  9,000  miles 
to-day,  and  when  the  only  railroad 
train  in  service  was  made  of  stage 
coaches  converted  for  use  on  rails  in 
contrast  to  the  luxuries  of  such  trains 
as  The  20th  Century  Limited. 


The  Department  of  Commerce,  Radio 
Service,  has  suspended  for  a period  of 
thirty  days  the  license  of  a radio  oper- 
ator who  had  indulged  in  unnecessary 
and  unauthorized,  radio  conversation  and 
used  profane  and  obscene  language  by 
radio.  This  is  the  second  case  where 
an  operator’s  license  has  been  suspended 
by  the  Department  because  of  not  com- 
plying with  the  requirements  of  the  law. 
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IMPROVING  UNDERGROUND  CABLES 


WHAT  is  claimed  to  be  the  means 
of  eliminating  the  inductive 
and  condenser  effects  of  underground 
cables  for  telegtaphy  and  telephony 
has  recently  been  demonstrated  by  a 
New  York  engineer,  Guiseppe  Musso. 
Mr.  Musso  has  invented  a form  of 


LONG  DISTANCE  TELEPHONE  APPARATUS 

Showing  the  Conventional  Desk  Telephone  as  well 
as  the  Additional  Equipment  Required. 


circuit  that  treats  telegraph  and  tele- 
phone currents  in  such  a manner,  be- 
fore they  are  sent  over  an  underground 
cable,  that  they  are  given  a character- 
istic exactly  opposite  to  that  impressed 
by  the  induction  and  capacity  of  the 
cable.  The  result  is  that  as  the  cur- 
rents are  being  sent  over  the  cable, 
they  gradually  become  normal  again 
due  to  the  counter  effects  of  the  two 
aforesaid  factors.  The  system  is  ex- 
tremely simple  and  consists  merely  of 
a special  form  of  circuit.  The  con- 
ventional telephone  or  telegraph  ap- 
paratus is  used  with  this  system. 

In  order  to  demonstrate  the  merits 
of  his  system  Mr.  Musso  has  erected 
on  the  wall  of  his  laboratory  a large 
number  of  condensers  and  resistance 
coils  that  are  said  to  represent  the 
same  capacity  and  inductance  as  an 
underground  cable  5,000  miles  long,  or 


an  aerial  conductor  22,000  miles  long. 
Telephone  conversation  over  this  arti- 
ficial cable  can  be  carried  on  with  ease 
and  no  distortion  of  the  sound  is  no- 
ticeable, although,  of  course,  the 
sound  is  considerably  weakened  by  the 
great  resistance  of  the  conductor. 

Mr.  Musso  believes  that  the  most 
important  application  of  his  system 
will  be  for  the  Atlantic  cables,  to  en- 
able telephonic  communication  be- 
tween Europe  and  America.  Not  only 
can  this  be  accomplished,  but  he  also 
states  that  the  speed  at  which  cable 
messages  are  sent  could  be  consider- 
ably augmented  because  of  the  elimin- 
ation of  any  retardation  effects  such 
as  are  now  limiting  the  number  of 
words  that  can  be  sent  per  minute.  It 
is  proposed  to  bridge  the  telephone 
system  across  two  cables,  both  of 
which  would  still  be  used  independ- 


AN  ARTIFICIAL  CABLE  FOR  TESTING 

This  Combination  of  Condensers  and  Resistances  is 
said  to  Equal  a Cable  6000  Miles  Long. 


ently  for  regular  telegraph  traffic,  as 
at  the  present  time.  Thus,  the  tele- 
phone system  would  not  interfere  in 
any  way  with  cable  traffic  and  would 
not  necessitate  great  expense  to  inau- 
gurate and  operate. 
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THE  MYSTERIES  OF  LIGHTNING 


Numerous  and  Puzzling  are  the  Unaccountable  Freaks  of  this 
Least  Understood  of  Nature’s  Phenomena 


By  Moore  Stuart 


IN  a general  way  we  understand  the 
theory  of  thunderstorms.  As  a mat- 
ter of  fact,  there  is  no  phenomenon  of 
nature,  not  excepting  even  earthquakes,’ 
of  which  we  know  so  little. 

Man-made  lightning — meaning  by  this 
electricity  of  the  highest  potential  which 
we  can  artificially  produce — will  act  ac- 
cording to  certain  known  laws.  It  will, 
for  instance,  travel  along  a metal  con- 
ductor. But  a flash  of  lightning  will  fre- 
quently leap  from  a well  defined  metal 
path  and  launch  itself  through  the  air  or 
to  some  adjacent  object  which  is  an  in- 
finitely poorer  conductor  of  electricity. 

This  may  be  due  to  the  almost  incon- 
ceivable force  of  a flash  of  electricity  or 
lightning.  It  is  estimated  that  a flash  a 
mile  long  represents  a pressure  of  dis- 
charge equal  to  3,000,000,000  volts.  As 
such  a flash  lasts  but  a thousandth  part 
of  a minute,  the  entire  energy  dissipated 
by  the  discharge  is  equal  to  about  300,- 
000  horsepower.  Put  into  other  words, 
if  we  could  find  some  means  of  saving 
and  using  lightning,  we  would  be  richer 
by  a good  round  sum  for  every  flash. 

Lightning,  as  we  know  it,  is  usually 
accompanied  by  a clap  of  thunder  which 
is  louder  the  nearer  the  hearer  is  to  the 
point  of  discharge,  although  this  is  not 
an  invariable  rule.  There  are  cases  on 
record  of  most  destructive  lightning 
flashes  that  were  unaccompanied  by  a 
sound. 

Such  a phenomenon  occurred  in  Brad- 
ford, England,  a few  years  ago.  What 
are  described  as  silent  thunderbolts  fell 
in  a graveyard,  destroying  one  monument 
and  smashing  to  atoms  nearly  seventy 
glass  cases  containing  wreaths  and  flow- 
ers. 

In  the  same  summer,  Swanscombe  in 
Kent,  was  terrified  by  a freak  of  light- 
ning. All  of  a sudden  “a  great  mass  of 
blue  fire”  swept  along  the  street  and  the 
next  moment  it  was  seen  that  the  fine 
old  parish  church,  built  nearly  700  years 
before,  was  struck.  The  building  with 
all  its  fine  old  carved  oak  was  soon  a 


roaring  furnace.  Only  a part  of  the 
chancel  was  saved. 

Scientists  are  still  hopelessly  at  sea  as 
to  the  cause  of  that  peculiar  occurrence 
known  as  globe  lightning.  At  Coventry 
some  years  ago,  during  a violent  thun- 
derstorm, it  passed  along  the  street  like  a 
soap  bubble  built  of  blue  fire,  and  drifted 
into  a shed  where  it  exploded,  blowing 
off  the  roof  of  the  house.  At  Rheims  in 
France,  a similar  fire  ball  came  into  a 
cobbler’s  shop  through  the  open  window. 
The  solitary  occupant  of  the  place  sat 
perfectly  still — paralized  with  terror — 
while  the  fearful  visitant  hovered  for  an 
instant  overhead.  Then  it  moved 
towards  the  fireplace  and  presently 
passed  up  the  chimney.  Next  there  was 
an  explosion  like  a bursting  shell  and  the 
upper  part  of  the  chimney  came  crashing 
down. 

Not  long  ago,  Count  Hamilton  made  a 
record  of  a similar  freak  of  electricity. 
He  was  sitting  at  dinner  at  a house  on 
Lake  Wener  in  Sweden,  when  just  after 
a vivid  flash  of  lightning,  a brilliant  white 
ball  appeared  over  the  table,  and  after 
hanging  poised  there  for  some  seconds 
went  off  with  a loud  bang.  Fortunately 
it  did  not  harm  anyone,  although  it  was 
quite  close  to  several  people.  TTiose  who 
saw  it  stated  that  it  was  like  a ball  of 
“cold  lightning.”  ’ 

In  1892,  Sydney,  Australia,  was  vis- 
ited by  a terrific  dust  storm,  in  the  midst 
of  which  a perfect  hail  of  fire  balls  be- 
gan. These  set  fire  to  a number  of  houses 
and  a most  appalling  panic  set  in.  A cry 
was  raised  that  the  end  of  the  world  had 
come  and  people  rushed  out  of  their 
houses  in  terror,  into  the  inky  darkness 
of  the  dust-swept  streets. 

The  most  amazing  and  terrifying  dis- 
play of  the  power  of  lightning  is  seen  on 
mountains.  In  1905  a party  was  on  top 
of  a mountain  in  the  Caucasus  when  a 
huge  violet  ball  surrounded  by  vivid  rays 
struck  a rock  nearby  and  exploded  like  a 
bomb,  bursting  into  atoms.  One  of  the 
party  was  severely  hurt. 
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About  the  time  Franklin  was  making 
his  kite  experiments  in  this  country,  Pro- 
fessor Richman,  of  St.  Petersburg,  was 
working  along  the  same  lines.  He  had 
erected  on  his  house  an  iron  rod  to  col- 
lect electricity  from  the  clouds  during  a 
thunderstorm.  In  August,  1753,  during 
a terrific  electrical  storm,  he  was  observ- 
ing along  with  Sokolow,  the  indications 
on  an  electrometer  when  a tremendous 
thunder  clap  burst  over  the  neighbor- 


hood. Richman  bent  over  his  instru- 
ments and  while  in  this  position,  his  head 
being  a foot  from  the  lightning  rod,  So- 
kolow saw  a globe  of  bluish  fire,  about 
the  size  of  the  fist,  shoot  from  the  iron 
rod  to  the  professor’s  head  with  a report 
like  that  of  a pistol.  The  shock  was 
fatal.  Richman  fell  back  and  instantly 
expired.  Sokolow  was  stupified  and  be- 
numbed, the  red  hot  fragments  of  the  rod 
striking  and  burning  his  clothes. 


THE  ELECTRIC  TUBAPHONE 


By  W.  A.  Talmage 


THE  writer  having  purchased  a 
Turkish  tubaphone  for  amusement 
purposes,  found  that  he  was  not  clever 
enough  to  manipulate  the  beaters  rapid- 
ly and  for  that  reason  conceived  the  fol- 


throw  switch.  The  upper  contact  springs 
were  wired  in  cable  fashion  to  the  electric 
bells,  which  were  mounted  on  a flat  board 
of  hard  wood  and  arranged  so  that  the 
hammers  would  strike  the  center  of  the 


WIRING  DIAGRAM  FOR  THE  ELECTRIC  TUBAPHONE,  SHOWING  HOW  IT  MAY  BE  OPERATED  BY  EITHER 
DRV  CELLS  OR  A STEP-DOWN  TRANSFORMER 


lowing  simple  and  effective  electrical 
idea. 

Having  constructed  a suitable  box  in 
the  shape  of  a miniature  grand  piano — 
the  legs  are  omitted  in  the  illustrations — 
the  author  purchased  fifteen  electric  door 
bells  and  fifteen  spring  parts  of  door  bell 
pushbuttons,  as  well  as  some  German 
si’ver  wire,  a double  throw  double  pole 
knife  switch,  three  dry  cells  and  a toy 
transformer. 

The  pushbutton  springs  were  arranged 
beneath  the  keys,  making  the  under  con- 
tact of  each  a common  or  strapped  wire 
leading  to  the  center  post  of  the  double 


tubes.  The  gongs  had  been  removed 
from  the  bells  and  the  tubes  were  laying 
flat  in  the  bottom  or  floor  of  the  case,  as 
in  the  illustrations. 

The  double  pole  switch  was  mounted  in 
the  rear  of  the  case  with  binding  posts 
for  the  transformer  connections,  and  the 
batteries  were  placed  in  the  interior  of 
the  case  as  shown. 

The  adjustable  resistance  was  made 
from  the  German  silver  wire  and  its 


switch  was  placed  under  the  right  hand 
end  of  the  keyboard.  The  resistance 
switch  had  four  contacts,  namely,  ff,  f, 
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p and  pp,  these  terms  meaning  “Extra 
Loud,”  “Loud,”  “Soft”  and  “Extra 
Soft” ; the  resistance  governing  the  cur- 
rent flowing  to  the  ringers  and  hence  the 
degree  of  loudness. 

The  transformer  was  found  to  be  the 
best  for  operating  the  electric  ringers, 
although  satisfactory  results  could  also 
be  obtained  with  the  battery.  Owing  to 
the  rapid  decrease  in  the  flow  of  current 
from  the  dry  cells  when  two  or  more 
keys  were  depressed,  the  cells  soon  died 
down  and  were  only  kept  for  emergency 
purposes.  However,  good  music  was  ob- 
tained from  dry  cells  when  operating 
only  one  key  at  a tune.  The  placing  of 
the  switch  as  well  as  the  using  of  two 
sources  of  current  is  optional  with  the 
constructor. 

The  writer  later  made  a flexible  cable 
of  twenty  wires;  fifteen  of  which  were 
connected  to  the  ringers,  two  to  each  of 
the  straps  or  common  wires  previously 
described,  and  the  remaining  wire  for  a 
spare,  should  any  of  the  others  become 
defective.  The  object  of  using  two  wires 
to  each  of  the  straps  was  to  lower  the 
resistance  for  the  flow  of  current  when 
two  or  more  keys  were  depressed.  The 
other  end  of  the  cable  was  connected  to 
springs  placed  under  the  keys  of  a piano, 
and  when  this  was  played,  the  combina- 
tion of  sounds  was  delightful.  Fortu- 
nately, the  tubes  were  in  tune  with  the 
piano  itself. 


TOP  VIEW  OF  THE  ELECTRIC  TUBAPHONE 


Another  combination  may  be  secured 
by  purchasing  tuned  bells  from  any  musi- 
cal instrument  dealer  and  adjusting  these 
to  operate  as  described  above.  In  this 
instance  the  ordinary  door  bell  vibrators 
may  be  mounted  on  a single  board  or 


placed  in  any  part  of  the  room;  no  box 
or  case  being  necessary  if  connections  are 
made  to  piano  keys. 

The  illustrations  and  drawing  speak 
for  themselves,  and  any  person  with  fair 
mechanical  and  electrical  talent  can  easily 
construct  one  of  these  electrical  instru- 


ANOTHER  VIEW  SHOWING  THE  SOUND  TUBES 


ments.  The  dimensions  are  not  given 
since  they  will  widely  vary  in  different 
cases,  depending  primarily  on  the  sizes  of 
the  tubes,  spring  contacts  and  vibrators 
used. 

The  effect  of  several  bells  ringing  at  a 
time  is  far  superior  to  the  playing  of  the 
tubes  separately  by  an  expert  musician, 
and  with  a little  practice,  the  use  of  the 
controlling  device  and  the  operation  of 
the  keys  are  easily  mastered. 


CANADIAN  WIRELESS  LAWS 

Although  the  subject  of  the  Canadian 
wireless  laws  has  been  discussed  in  these 
columns  before,  it  is  again  forcibly 
brought  to  our  attention  by  one  of  our 
readers  who  has  been  struggling  to  se- 
cure a satisfactory  sending  range  with  a 
wave-length  of  not  over  50  metres.  It 
must  be  said  that  the  limitation  of  50 
metres  for  the  sending  outfits  of  ama- 
teurs makes  it  almost  impossible  to  se- 
cure satisfactory  results.  In  comparison, 
the  American  amateurs  are  indeed  for- 
tunate since  the  wireless  laws  of  the 
United  States  allow  them  any  wave- 
length not  exceeding  200  metres. 


Mr.  Marquis  V.  Bryant,  6 South  High- 
land avenue,  Nyack,  N.  Y.,  is  desirous 
of  communicating  with  persons  within 
a distance  of  40  miles  from  Nyack,  with 
the  object  in  view  of  establishing  regular 
radio  communication.  His  set  is  highly 
efficient  and  in  excellent  working  order. 
He  is  “listening  in”  practically  every 
night.  His  call  is  2AF. 


Digitized  by  v^ooQle 


58o 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  5. 


ELECTROLYTIC  PREVENTION  OF  BOILER 

CORROSION 


By  Hairy  N.  Holmes 

Professor  of  Chemistry,  Earlham  College. 


BOILER  pitting  with  waters  contain- 
ing chlorides,  magnesium  chloride 
iii  particular,  is  an  important  engineering 
problem.  Hot  water  reacts  with  the 
chloride  of  magnesium  to  form  mag- 
nesium hydroxide  and  hydrochloric  acid 
which  readily  attack  the  boiler  metal — all 
the  faster  because  of  the  high  tempera- 
ture. 

One  of  the  recent  methods  of  prevent- 
ing this  effect  is  the  use  of  a counter 
electric  current  opposing  the  solvent  at- 
tack. Careful  tests  in  a considerable 
number  of  boilers  in  Australia  have 
shown  that  this  method  is  very  effective. 
A bar  of  wrought  iron  is  suspended  in 
the  boiler  to  act  as  anode  and  the  metal 
of  the  boiler  is  made  the  cathode.  A 
current  of  electricity  of  from  1 to  2 am- 
peres and  4 to  8 volts  is  passed  between 
these  poles.  Zinc  or  aluminum  could  be 
used  instead  of  the  iron  anode,  but  with 
no  better  results.  In  fact,  with  excess 
current  some  metal  from  the  anode  pass- 
es into  solution  and  deposits  on  the 
boiler.  Naturally,  this  should  be  iron, 
. although  that  is  a side  issue. 

It  is  best  to  use  a current  slightly  in 
excess  of  the  amount  calculated,  but  a 
large  excess  merely  dissolves  a consider- 
able amount  of  the  anode  bar  and  in- 
creases the  formation  of  boiler  scale. 
Careful  experimenting  shows  that  the 
proper  current  can  be  calculated  from  a 
knowledge  of  the  solvent  effect  of  the 


boiler  water  on  the  iron.  To  quote  one 
experiment,  since  the  electro-chemical 
equivalent  of  iron  is  .00029  gram  per 
second  per  ampere,  in  other  words,  1.044 
grams  of  iron  is  carried  by  a current  of 
one  ampere  per  hour,  it  was  only  neces- 
sary to  measure  the  loss  in  a given  time 
to  know  how  much  current  would  pre- 
vent this  loss.  A cylinder  of  iron  was 
immersed  in  water  (same  as  that  used  in 
the  boiler),  for  72  hours  and  a loss  in 
weight  of  .3  gram  noted. 

Dividing  this  .3  grams  by  1.044  gives 
.288  amperes  required  to  deposit  or  pre- 
vent the  solution  of  .3  grams  in  one  hour 
(depending  on  the  direction  of  the  cur- 
rent), and  this  is  equivalent  to  .004  am- 
peres for  72  hours.  Such  calculations 
were  made  for  many  installations  and  the 
results  were  confirmed  by  actual  work 
later.  In  each  case  a slightly  larger  cur- 
rent was  used  and  corrosion  was  always 
greatly  lessened.  In  making  such  calcu- 
lations a piece  of  metal  of  nearly  the 
same  sort  as  the  boiler  should  be  used 
and  the  same  water  taken.  Objection 
has  been  made  to  this  method  to  the  ef- 
fect that  since  electrolytic  action  is  set 
up  between  one  portion  of  an  iron  tube 
in  a state  of  strain  and  another  portion 
not  strained,  the  strained  portion  dis- 
solving, it  would  seem  that  local  action 
would  continue  in  any  event.  However, 
results  show  that  these  local  actions  are 
inhibited  by  a sufficient  external  current. 


UNITED  STATES  ARMY  CAMP  SWITCH 

BOARDS 


By  Walter  C.  Freeman 


TELEPHONY  is  gradually  super- 
seding the  telegraph  wherever 
conditions  permit  in  the  handling  of  a 
modern  army.  As  in  commercial  practice, 
many  decided  improvements  have  been 
made  by  the  engineers  of  the  United 
States  Signal  Corps,  both  in  methods  and 
equipment.  One  of  the  most  interesting 


refinements  in  apparatus  which  have 
.been  recently  made  is  the  development 
of  the  camp  switchboard. 

The  camp  switchboard,  as  the  name 
implies,  is  designed  for  use  at  the  larger 
camps  of  a semi-permanent  nature  to 
afford  a means  of  communication  be- 
tween the  quarters  of  the  various  officers 
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and  also  with  commercial  systems  when 
available.  This  type  of  portable  switch- 
board packs  complete,  as  shown,  in  a 
strong  trunk  weigh- 
ing about  two  hun- 
dred pounds,  which 
can  be  handled  in 
the  same  manner  as 
ordinary  lug- 
gage. To  insure 
against  possible  in- 
j u r y from  rough 
handling  all  of  the 
apparatus  is  assem- 
bled and  supported 
upon  a structural 
iron  framework 
which  nests  closely 
within  the  trunk. 

The  trunk  proper  is 
constructed  from 
heavy  waterproof 
fibre  board  and  is 
provided  with 
a removable 
front  cover  and  hinged  back.  A 
number  of  small  compartments  are  ar- 
ranged inside  of  the  cover  to  accommo- 
date auxiliary  parts  and  repair  appara- 
tus, such  as  drop  coils,  extra  fuses,  etc. 
A complete  set  of  tools  necessary  to 
make  any  adjustments  while  in  the  field 
is  also  contained  in  thi  > space.  The  legs 


of  fhe  switchboard  are  designed  much 
the  same  as  the  familiar  camera  tripod, 
and  are  arranged  to  knock  dowta  and 
pack  in  the  hinged 
back. 

The  switchboard 
is  wired  and 
equipped  complete 
with  forty  magneto 
line  equipments  of 
the  manually  restor- 
ing drop  type.  These 
line  equipments  are 
terminated  in  t h e 
rear  of  the  board  on 
a hinged  arrester 
plate.  The  protec- 
tion includes  tubular 
porcelain  fuses  and 
carbon  block  arrest- 
ers. Line  wire  con- 
nections are  made 
upon  Fahnestock 
binding  posts  to  fa- 
cilitate rapid  setting 
up.  Both  the  line  and  supervisory  signals 
are  provided  with  night  alarm  contacts 
and  wiring  with  controlling  key  and 
night  alarm  bell. 

Eight  pairs  of  connecting  cords  are  in- 
stalled, each  being  equipped  with  the 
usual  complement  of  cords,  plugs,  cord 
( Continued  on  page  636) 


AN  ARMY  CAMP  SWITCHBOARD  COMPLETELY 
CLOSED,  READY  FOR  TRANSPORTATION 


FRONT  AND  REAR  VIEWS  OF  AN  ARMY  CAMP  SWITCHBOARD,  ILLUSTRATING  THE  COMPACTNESS 

OF  THIS  EQUIPMENT 
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One  of  the  ElectricAlly-Driven  Cable  Drums.  Switchboard  and  Controlling  Devices. 

VIEWS  ON  BOARD  THE  ELECTRIC  HYDRAULIC  DREDGE 


THE  ELECTRIC  HYDRAULIC  DREDGE 

An  Interesting  Application  of  Electricity  in  Connection  with  Flood 
Protection  and  Drainage  Work 


IN  connection  with  the  flood  protection 
and  drainage  work  of  the  East  Side 
Levee  and  Sanitary  District  of  Illinois, 
the  engineers  are  filling  a part  of  the 
Mississippi  River  bed,  elevating  150 
acres  25  feet.  A new  shore  line  is  being 
established  a 
consider- 
able distance 
from  the  old 
harbor  line.  In 
order  to  ac- 
complish this 
fill,  two  rows 
of  piling  were 
driven  into  the 
river  bed,  at 
the  new  shore 
line.  The  piles 
nearest  to  the 
shore  were 
driven  first, 
after  which  a 
heavy  mattress 
weighed  with 
stones  was  laid 
on  the  river 
bed,  attached  to  the  piling.  The  sec- 
ond or  outer  row  of  piling  was 
driven  through  the  mattress.  The  piling 
serves  as  a backbone  for  a rock  dyke, 
which  is  being  built,  and  back  of  which 
the  river  bed  is  being  filled.  The  mat- 
tress on  the  river  bed  being  flexible  will 
quickly  adjust  itself  to  any  depression 
which  may  occur,  and  sinking  down  un- 


der the  weight  of  the  rocks,  will  act  as  a 
filler.  The  river  will  not  get  a chance  to 
work  its  way  under  the  toe  of  the  levee. 

This  fill  is  being  accomplished  by 
means  of  an  electrically  operated  hy- 
draulic dredge,  equipped  with  a 20-foot 

centrifu- 
gal pump, 
driven  by  a 
1 ,000-h.p.  mo- 
tor. The  ma- 
chinery equip- 
ment consists 
of  a 20-inch 
mangan- 
ese-steel 
pump,  with 
i n t e rchange- 
a b 1 e runners 
of  54,  58  and 
60-inch  diam- 
e t e r , direct- 
connected  t o 
the  motor.  The 
motor  is  a 
2,200-volt,  25- 
cycle,  356-r.  p. 
m.  type,  capable  of  operating  continuous- 
ly at  25  per  cent,  overload.  It  is  of  the 
slip-ring  type  with  drum  controller  and 
external  starting  resistance.  In  addition 
to  this,  the  motor  is  furnished  with  ex- 
ternal rotor  resistors  and  suitable  switch- 
es, so  that  15  per  cent,  continuous  speed 
reduction  may  be  obtained  if  desired. 

A steel  ladder  at  the  bow  of  the  dredge 
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supports  the  suction-pipe,  cutter-head, 
driving  shaft  and  gearing.  The  ladder 
is  80  feet  long,  and  is  pivoted  on  two 
hollow  pivots.  Through  the  one  on  the 
right  passes  the  suction-pipe,  and 
through  the  one  on  the  opposite  side  the 
cutter-shaft  is  driven  by  a countershaft 
geared  to  a 75-h.p.  slip-ring  induction 
motor. 

The  pump  is  located  at  the  center  of 
the  hull  transversely  to  its  length.  The 
discharge  pipe  passe's  back  on  the  left 
side  of  the  stern,  connecting  with  the 
pipe  line.  The  pipe  line  is  supported  on 
steel  pontoons.  The  pipe  line  is  com- 
posed of  20-inch  pipe,  in  50-foot  lengths 
on  the  pontoons  and  16-foot  lengths  on 
the  shore.  Connections  between  the 
pontoon  pipe  sections  are  made  by  means 
of  heavy  rubber  sleeves  fitting  over  the 
ends  of  the  pipe.  This  form  of  connec- 
tion was  made  necessary  by  the  move- 
ment of  the  water.  The  shore  lengths 
are  adjusted  by  simply  telescoping,  no 
sleeve  being  required.  The  pump  sucks 
water  containing  about  25  per  cent,  sol- 
ids, from  the  river  bed,  and  discharges 
the  mixture  through  the  pipe  to  various 
points  inland.  The  water  finds  its  way 
back  to  the  river  through  a flume,  and 
the  solid  matter  remains.  When  the  fill 
is  completed  the  gravel,  dirt  and  sand 
released  from  the  river  would  fill  171,- 


VIEW  OF  THE  MOTOR-DRIVEN  PUMP 


000  railroad  cars,  making  a train  about 
1,300  miles  long.  The  water  which  will 
have  passed  through  the  discharge  pipe 
conducting  the  solid  matter  would  equal 
about  I2j4  billion  gallons,  or  a volume 
equal  to  die  Mississippi  River  at  flood 


stage  for  three  miles  or  at  low  stage  for 
17  miles. 

The  electrical  energy  used  in  this  work 
is  purchased  from  the  East  St.  Louis  and 
Suburban  Railway.  The  service  is 
measured  at  the  power  house,  the  con- 
struction company  bearing  the  loss  of 
transmission  line  and  transformers.  The 


A CLOSER  VIEW  OF  THE  DREDGING  PUMP 


power  supplied  by  the  East  St.  Louis  and 
Suburban  Railway  is  obtained  from  the 
Keokuk  Dam  Power  Plant.  The  Mis- 
sissippi River,  we  may  say,  by  its  own 
energy  is  replacing  the  land  which  it 
washed  away  in  years  past,  is  protecting 
the  territory  which  it  has  so  often  de- 
vastated, and  is  making  its  own  channel 
more  suitable  for  navigation. 

In  a housed  barge  which  is  moored  to 
the  shore  are  three  enormous  electric 
transformers.  The  electrical  energy 
used  on  the  dredge  is  transmitted  to  it 
from  the  barge  through  a steel-armored 
submarine  cable  600  feet  long.  On  the 
deck  of  the  barge  is  a io-foot  cable  reel. 
The  end  of  the  cable  is  taken  into  the 
transformer  house  on  the  barge  through 
the  hollow  axle  of  the  reel  and  is  con- 
nected to  a 1 3, 200- volt  automatic  oil 
switch. 

This  switch  is  mounted  on  a single 
panel  switchboard  which  carries  an  am- 
meter and  a voltmeter.  The  line  end  of 
the  cable  terminates  in  a weatherproof 
pot-head  which  is  clamped  to  a transmis- 
sion line  pole.  Between  this  and  the  line 
are  three  choke  coils  which,  together 
with  the  lightning  arrester,  constitute  an 
effective  protection  against  lightning. 
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The  attachment  of  the  cable  and  choke 
coils  to  the  transmission  line  is  arranged 
with  clamps,  so  that  they  may  be  quickly 
and  easily  removed  from  the  line  when 
it  is  desired  to  change  the  location  of  the 
dredge  and  pontoon  line.  From  the  low- 
tension  side  of  the  transformers  the  cur- 
rent is  led  through  three  2,200-volt  dis- 
connecting switches,  at  the  lower  end  of 
which  is  connected  a 2,200-volt,  three- 
conductor  sub-marine  cable  similar  to  the 

13.200- volt  cable.  This  cable  is  in  one 

1.200- length  and  is  laid  along  the  dis- 
charge pipe  on  the  pontoon  line.  The 
excess  cable  is  carried  on  a reel  of  10- 
foot  diameter,  mounted  on  the  stern  of 
the  dredge.  The  cable  terminates  in 
three  copper  rings  built  inside  the  deck- 
house of  the  dredge,  on  the  end  of  the 
hollow  axle  through  which  the  cable 
leads. 

Three  brushes  take  the  current  from 


and  dogs  on  the  swinging  and  hoisting 
equipment  in  order  to  secure  all  lines. 

The  dredge  has  been  in  operation 
twenty-four  hours  a day  and  seven  days 
a week  since  August  10,  1912,  it  not  be- 
ing necessary  to  shut  down  during  the 
winter  owing  to  the  extremely  mild 
weather  in  the  Mississippi  Valley.  At 
the  end  of  March,  1913,  after  having 
pumped  over  a million  yards  of  material, 
it  was  decided  to  discontinue  the  use  of 
a cutter  and  try  a -straight-suction  de- 
vice, as  the  material  pumped  was  fairly 
clean  sand  which  runs  freely.  The  cut- 
ter, cutter-shaft,  and  cutter-head  bearing 
were  removed  from  the  ladder,  and  a 45 
degree  elbow  and  suction  pipe  were  sub- 
stituted. This  enabled  the  dredge  to  dig 
to  a considerably  greater  depth  than  was 
possible  when  equipped  with  the  cutter. 
The  lower  end  of  the  suction  pipe  was 
belled  out  and  bars  were  placed  across 
the  opening  to  prevent  large  pieces  of 
wood  or  stone  from  entering.  With  the 
new  device  the  cost  of  maintenance  has 
been  reduced  considerably,  the  hours  of 
running  time  have  been  increased,  and 
the  yardage  per  hour  has  been  increased. 

Compared  with  steam  dredging,  the 
electrically  operated  dredge  is  said  to 
have  the  advantages  of  lower  first  cost, 
requiring  less  space  and  consequently  a 
smaller  dredge.  With  the  turbid  water 
of  the  Mississippi  River,  steam  dredges 
must  shut  down  at  least  once  a week  to 
clean  boilers.  Troubles  of  transferring 
coal  to  the  dredge  due  to  low  water  or 
ice  conditions  are  eliminated  by  using 
electricity  for  power. 


THE  LAND  END  OF  THE  TRANSMISSION  LINE, 
SHOWING  THE  TRANSFORMERS 

the  rings,  thus  allowing  the  cable  to  be 
shortened  or  lengthened  at  will  without 
interfering  with  the  operation  of  the 
dredge.  A five-panel  switchboard  is 
built  near  the  back  end  of  the  deckhouse 
and  controls  all  the  energy  used  on  the 
dredge.  All  motors  are  equipped  with 
time-limit  or  instantaneous-overload 
protective  devices,  and  in  addition  to 
this  the  main  motor  is  equipped  with  a 
low-voltage  release.  An  air-storage  tank 
is  installed  of  such  capacity  that  in  case 
the  electrical  energy  should  suddenly 
fail  for  any  cause,  there  would  be  suf- 
ficient air  to  allow  the  setting  of  brakes 


EDGEWOOD  HIGH  SCHOOL 
WIRELESS  CLUB 

The  Edgewood  High  School  Wire- 
less Club,  of  Edgewood  Park,  Pa.,  has 
been  organized,  with  headquarters  at 
the  school.  The  purpose  of  the  club 
is  the  advancement  of  wireless  teleg- 
raphy among  the  amateurs  of  that  dis- 
trict and  the  increasing  of  the  number 
of  enthusiasts. 

The  officers  of  the  club  at  present 
are  as  follows  Charles  Milligan,  pres- 
ident; Harold  Knapp,  secretary,  and 
Herman  Swoboda,  treasurer. 

The  club  call  is  EHS  and  the  mem- 
bers will  be  pleased  to  hear  from  other 
stations  in  that  district. 
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THE  NEW  CABLE  TELEGRAPHY 

An  Account  of  What  is  Being  Done  by  Cable  Experts  in  an  Effort 
to  Keep  Pace  with  Wireless  Engineers 

By  Donald  McNicol. 

Illustrations  from  drawings  made  by  the  author. 


NOT  long  since  a noted  scientist, 
who  is  thoroughly  informed  in 
regard  to  the  development  and  the 
present  state  of  the  various  existing 
methods  of  telegraphy,  stated  that  had 
the  Morse  telegraph  and  submarine 


telegraphy  been  invented  subsequent 
to  the  discovery  of  wireless  telegraphy, 
the  former  would  have  been  hailed  as 
a tremendous  advance  in  the  art  of 
electric  communication. 

In  the  popular  mind  the  reverse  is 
considered  to  be  the  true  situation ; 
and,  so  far  as  the  statement  quoted  is 
concerned,  it  depends  largely  upon  the 
point  of  view  as  to  which  invention  is 
regarded  as  of  the  greater  utility. 

Those  who  have  extensive  knowl- 
edge of  traffic  conditions  generally  con- 
cede that  Hertz  wave  signaling  arrived 
none  too  soon  to  take  care  of  a class  of 
telegraph  traffic  and  of  service  that 
could  not  possibly  have  been  handled 
by  means  of  conducting  wires.  And, 
all  are  agreed  that  the  development  of 
wireless  signaling  was  the  result  of  a 
genius  unsurpassed  in  the  annals  of 
electrical  achievement. 

Millions  of  dollars  have  been  invest- 
ed in  submarine  cables  and  it  is  natural 
to  suppose  that  the  spur  of  self-pres- 


ervation has  stirred  the  professionally 
energetic  cable  expert  to  renewed  ac- 
tivity in  devising  ways  and  means  of 
improving  cable  telegraphy,  to  the  end 
that  should  “wireless”  ultimately  sup- 
plant the  continuous  conductor,  the 
surrender  will  be  made  only  after  the 
latter  method  of  signaling  has  been  de- 
veloped to  its  highest  state  of  perfec- 
tion. 

The  purpose  of  this  article  is  to  call 
attention  to  improvements  along  cer- 
tain lines  that  have  been  made  within 
recent  years  in  submarine  telegraphy. 

When  Cyrus  W.  Field  was  in  the 
midst  of  the  technical  difficulties  which 
developed  when  plans  for  laying  the 
first  Atlantic  cable  were  being  made, 
he  appealed  to  the  great  physicist, 
Michael  Faraday,  to  undertake  the  task 
of  determining,  by  laboratory  means, 
the  feasibility  of  operating  the  long 
cable  at  speeds  sufficiently  rapid  to  be 
commercial. 

Faraday’s  report  was  to  the  effect 
that  he  did  not  think  the  cable  as  pro- 


posed would  carry  the  unit  impulse 
across  the  ocean  fast  enough.  Mr. 
Field  then  asked  him  how  fast  it  would 
carry  the  signal.  Faraday  replied  that 
it  would  take  about  one  second  to  get 
the  signal  through  the  entire  length 
of  the  cable.  With  a feeling  of  great 
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relief  Mr.  Field  proceeded  with  his 
great  undertaking,  stating,  “that’s  fast 
enough  for  me.” 

Now  let  us  see  what  this  signaling 
speed  meant  in  words  per  minute.  As- 
suming that  it  was  understood  that  a 
new  impulse  could  be  started  on  its 
way  each  second;  then,  knowing  that 
the  average  letter  (Continental  Morse 
code)  contains  3.15  elements,  and  the 
average  English  word  (five  letters) 
15.76  elements,  by  means  of  simple 
multiplication  we  learn  that  the  first 
Atlantic  cable  was  laid  with  the  under- 
standing that  the  speed  of  transmission 
would  be  a little  less  than  four  words 
per  minute. 

It  was  quite  well  known,  even  at  that 
early  date  (1857)  that  the  character- 
istic of  “capacity”  of  the  cable  was  the 


MC.  3. — A FORM  OF  SYPHON  RECORDER 
EXTENSIVELY  EMPLOYED 


factor  that  limited  the  speed  at  which 
individual  impulses  could  be  trans- 
mitted through  the  comparatively  long 
submarine  conductor. 

There  are  at  present  sixteen  cables 
in  operation  between  America  and  Eu- 
rope, of  which  twelve  terminate  in 
Great  Britain.  Of  the  latter,  four  be- 
long to  the  Anglo-American  Telegraph 
Company,  one  to  the  Direct  United 
States  Cable  Company,  two  to  the 
Western  Union  Telegraph  Company, 
and  five  to  the  Commercial  Cable  Com- 
pany. All  of  these  cables  are  worked 
duplex,  by  means  of  which  system  one 
transmission  in  each  direction  may  be 
made  simultaneously. 


The  energy  employed  to  operate  a 
cable  does  not  exceed  a two-hundredth 
part  of  a horsepower.  Thirty  to  60 
volts  pressure  at  each  end  is  sufficient 
to  maintain  the  required  current 
strength. 

As  pointed  out  above,  the  effect  of 
capacity  is  to  curtail  the  number  of 
impulses  that  may  be  transmitted 
through  the  cable  in  a given  time.  This 
limitation  of  speed,  however,  applies 
only  where  the  current  strength  in  the 
conductor  is  required  to  vary  from 
maximum  to  zero  between  successive 
impulses.  It  is  obvious  that  inasmuch 
as  it  requires  a definite  period  of  time 
to  charge  a particular  cable  to  maxi- 
mum, a period  practically  of  the  same 
duration  is  required  to  discharge  the 
cable  to  zero  potential. 

Fortunately,  within  a short  time  after 
the  early  cables  were  laid,  a system  of 
operation  was  invented  which  made  it 
possible  to  operate  a line  by  means  of 
very  slight  variations  of  current 
volume. 

A cable  extending  between  Canso, 
Nova  Scotia  and  Waterville,  Ireland, 
has  a length  of  2,346  knots,  a resistance 
of  approximately  7,000  ohms,  and  a 
total  capacity  of  875  microfarads.  The 
Direct  United  States  cable  between 
Ballinskelligs  Bay,  Ireland,  and  Tor- 
bay,  Nova  Scotia,  has  a length  of  2,420 
knots,  a resistance  of  7,300  ohms,  a ca- 
pacity of  991  microfarads,  and  an  in- 
sulation resistance  of  8,470  megohms 
per  knot — a total  insulation  resistance 
of  3 1/2  megohms.  Ordinarily,  cables 
worked  duplex  have  their  artificial 
lines  adjusted  only  twice  each  year — ■ 
in  the  spring  and  fall — in  order  to  com- 
pensate for  temperature  changes. 

A^i  early  formula  fqr  determining 
the  speed  of  a given  cable,  that  is,  the 
time  required  for  a signal  to  become 
recognizable  through  the  entire  line  is : 

414 

With  Morse  apparatus:  t= KR 


seconds, 


109 


47 

With  mirror  galvanometer:  t= 

109 

KR  seconds, 

where  K represents  the  capacity  of  the 
cable  in  microfarads,  and  R the  resist- 
ance in  ohms. 

The  formulae  mean  that  the  speed 
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depends  upon  the  inertia  of  the  receiv- 
ing instrument  employed  and  upon  the 
retardation  of  the  cable — in  any  given 
case  the  mirror  galvanometer  is  prac- 
tically nine  times  as  rapid  as  Morse 
apparatus. 

The  obvious  objections  to  the  use  of 
the  mirror  galvanometer  were  over- 
come by  the  invention  in  the  year  1867 
of  the  “siphon  recorder”  by  William 
Thompson  (later,  Lord  Kelvin)  of 
Glasgow  University. 

The  siphon  recorder  is  an  instrument 
which,  when  connected  into  the  cable 
circuit,  makes  an  ink  record  of  the  re- 
ceived impulses  on  a moving  band  of 
paper.  The  siphon  consists  of  a glass 
tube  almost  as  fine  as  a human  hair 


which  would  seriously  interfere  with 
free  movement  of  the  siphon.  In  the 
case  of  each  instrument  an  electrical 
method  is  employed  to  cause  the  ink 
to  “spurt”  out  of  the  end  of  the  siphon, 
resulting  in  the  deposit  of  a series  ot 
dots  on  the  tape,  resembling  closely  a 
continuous  line. 

As  indicated  in  Fig.  1,  the  move- 
ments of  the  siphon  to  the  left  repre- 
sent dots,  while  the  movements  to  the 
right  represent  dashes.  The  signals 
comprising  the  word  “think”  appearing 
on  the  specimen  tape,  are,  for  the  pur- 
pose of  clearness,  shown  more  even  and 
regular  than  they  would  appear  on  the 
recorder  tape  at  the  end  of  a long  cable. 

In  cable  operation,  while  the  alpha- 


FIG.  4. — THEORETICAL  WIRING  DIAGRAM  OF  A PICARD  TRANSMITTER  CIRCUIT 


and  bent  into  the  shape  of  a siphon.  It 
is  suspended  by  means  of  a fine  bronze 
strand;  one  end  of  the  tube  dipping 
into  a small  receptacle  containing  a 
pure  aniline  ink,  while  the  low  end  of 
the  tube  moves  to  and  fro  across  the 
width  of  the  moving  tape,  in  response 
to  the  movements  of  the  receiver  mag- 
net coil  to  which  the  siphon  is  attached. 
Due  to  capillary  attraction  of  the 
liquid,  the  ink  flows  through  the 
siphon,  marking  the  tape  as  indicated 
in  Fig.  I. 

In  the  Thompson  piphon  recorder 
and  in  the  later  receiving  instrument, 
the  Cuttriss  recorder,  the  siphon  does 
not  actually  touch  the  paper  tape,  as 
such  contact  would  cause  friction 


bet  is  in  reality  composed  of  dots  and 
dashes  (Continental  Morse  code),  the 
marks  transmitted  representing  dots 
and  dashes  are  of  the  same  length. 

Fig.  2,  in  simple  lines,  shows  the 
double-key  transmitting  arrangement 
employed.  When  key  K is  depressed 
it  makes  contact  with  lever  L,  thereby 
“grounding”  the  negative  terminal  of 
the  main  battery,  and  as  the  key  K 
remains  in  contact  with  lever  L,  a pos- 
itive current  is  sent  to  line.  When,  on 
the  other  hand,  key  K is  depressed 
while  key  Kx  remains  in  contact  with 
lever  L,  a negative  impulse  is  sent  to 
line,  and  the  positive  terminal  of  the 
battery  is  grounded.  In  other  words, 
depressing  the  right  hand  key,  when 
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used  to  transmit  “dashes”  results  in 
the  inking  siphon  at  the  distant  end  of 
the  cable  marking  the  moving  tape  on 
one  side  of  the  center  line,  while  de- 
pressing the  left  hand  key  results  in 
the  marks  representing  “dots”  appear- 
ing on  the  opposite  side  of  the  center 
line  of  the  tape. 

Fig.  3 shows  a view  of  the  actual 
appearance  of  one  type  of  siphon  re- 
corder. 

Before  undertaking  to  describe  the 
new  cable  transmitter  and  receiver  cir- 
cuit arrangements,  it  may  be  well  to 
explain  briefly  what  is  meant  by  the 
statement  “the  marks  transmitted,  rep- 
resenting dashes  and  dots  are  of  the 
same  length.” 

By  referring  to  Fig.  2,  it  may  be  ob- 
served that  a condenser  C is  inserted  in 
series  with  the  line.  The  presence  of 
this  condenser  in  the  cable  circuit  pro- 
vides that  when  the  key  K only  is  de- 
pressed the  condenser  is  charged  nega- 
tively— the  condenser  immediately 
charging  the  cable  conductor.  On  the 
other  hand,  when  the  key  Kx  only  is 
depressed  the  condenser  is  charged  pos- 
itively, immediately  reversing  the 
charge  in  the  cable. 

It  is  evident  that  the  conditions  of 
current  in  the  cable  conductor  are  dif- 
ferent from  those  which  would  obtain 
in  the  circuit  were  the  condenser  not 
so  inserted.  In  the  latter  case,  holding 
down  the  key  K would  result  in  a uni- 
form current  strength  being  maintained 
in  the  circuit  as  long  as  the  key  re- 
mained down.  Depressing  the  other  key 
would  result  in  a uniform  current  of 
the  opposite  sign  being  maintained  in 
the  circuit  as  long  as  that  key  remained 
closed.  The  presence  of  the  condenser, 
therefore,  permits  a current  of  but 
short  duration  to  flow,  regardless  of 
the  length  of  time  the  key  is  held 
closed. 

In  cable  signaling,  then,  the  key  is 
held  closed  the  same  length  of  time  in 
making  a dash  as  in  making  a dot.  At 
the  receiving  end  these  momentary  im- 
pulses of  either  polarity  result,  simply, 
in  kicking  the  siphon  to  the  right  or 
the  left  of  the  neutral  line  of  the  paper 
tape,  and  the  recorder  signals  appear 
thereon  as  indicated  in  Fig.  1. 

During  the  past  forty  years  many  at- 
tempts have  been  made  to  utilize  the 
siphon  recorder  as  a relay  for  the  pur- 


pose of  operating  locally  a reading 
sounder  and  to  repeat  signals  auto- 
matically into  other  cable  circuits,  or 
into  land  lines. 

Owing  to  the  extreme  feebleness  of 
the  received  currents  and  to  their  lack 
of  positive  definition,  it  has  been  found 
impracticable  to  use  the  recorder  to 
attain  these  highly  desirable  ends. 

Within  the  past  few  years  several 
developments  have  taken  place  which 
have  made  it  possible  to  operate  sub- 
marine cables  in  a manner  quite  sim- 
ilar to  land  line  Morse  operation.  Va- 
rious inventions,  which,  collectively, 
have  brought  about  this  improvement, 
are:  The  Brown  drum  cable  relay,  the 
JHuertley  and  the-Orling  cable  relays, 
and  the  Picard  and  the  Gott  transmis- 
sion systems. 

Fig.  4 illustrates  theoretically  the  Pic- 
ard transmitter  circuits.  Owing  to  the 
presence  of  the  condenser  C,  when  the 
transmitting  key  K is  depressed,  the 
armature  lever  of  transmitter  T is 
“kicked”  to  the  left,  momentarily  mak- 
ing connection  with  its  closed  contact, 
resulting  in  a plus  impulse  being  sent 
into  the  cable.  When  key  k is  released, 
or  opened  (and  herein  lies  the  chief 
merit  of  the  arrangement)  the  armature 
lever  of  transmitter  T" — due  to  the  re- 
versal of  charge  in  condenser  C — is 
“kicked”  into  momentary  contact  with 
its  front  stop  to  which  the  minus  pole 
of  the  main  line  battery  is  connected. 
This,  it  will  be  observed,  sends  to  line 
a negative  impulse. 

It  is  evident  that  as  the  transmitting 
key  remains  depressed,  the  cable  will 
possess  a charge  of  definite  sign  for  a 
considerable  length  of  time,  due  to  the 
fact  that  the  sending  end  of  the  cable 
is  insulated  from  the  earth  and  from  bat- 
tery during  the  interval  between  the 
depression  of  key  K and  its  release. 
When  the  key  is  raised  after  the  trans- 
mission of,  say,  a “dash,”  the  conse- 
quent movement  of  transmitter  tongue 
T"  injects  a negative  impulse  into  the 
cable,  thereby  “canceling  out”  the  pre- 
vious charge.  Each  signaling  impulse, 
therefore,  finds  the  cable  conductor  in  a 
symmetrically  neutral  condition  electric- 
ally; a condition  conducing  materially 
to  the  formation  of  clearly  defined  char- 
acters at  the  distant  end  of  the  line. 

{To  be  continued  in  June  issue) 
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HOUSEHOLD  MOTOR  OF  MANY 
DUTIES 

One  of  the  most  useful  as  well  as 
most  interesting  devices  a person  can 
have  in  a home  is  a small  electric  motor 
operated  by  current  supplied  from  the 
electric  light  circuit.  If  the  man  of  the 
house  is  handy  with  tools,  he  can,  with 
but  little  trouble,  rig  up  many  ways  in 
which  a small  motor  can  be  j>ut  to  actual 
work. 

The  illustration  shows  a one-tenth 
horsepower  motor  running  a home-made 
grinding  and  polishing  lathe  with  which 
the  owner  is  grinding  a knife.  The  mo- 
tor is  held  to  the  wooden  base  of  the 
lathe  by  cleats  which  are  easily  released. 
The  lathe  is  connected  up  by  means  of 
a piece  of  sewing  machine  belting.  The 
lathe  support,  or  upright,  is  a piece  of 
scrap  brass  which  has  been  drilled  and 
filed  for  use.  The  cost  of  the  lathe  was 


SHARPENING  CUTLERY  AND  POLISHING  METAL- 
WARE ARE  TWO  OF  THE  TASKS  EFFICIENTLY 
PERFORMED  BY  A SMALL  MOTOR 


$1.20;  over  half  of  that  sum  being  ex- 
pended for  the  grinding  and  polishing 
wheels. 

Besides  this,  the  motor  has  several 
other  duties.  It  is  light  and  easily 
handled,  and  can  be  changed  as  needed 
from  one  device  to  another,  viz.,  vacuum 


cleaner,  sewing  machine,  washing  ma- 
chine, ventilating  fan,  and  mangle.  The 
cost  of  the  motor  was  less  than  $15.  The 
owner  has  obtained  from  it  many  times 
that  value  in  actual  work  performed. 
The  cost  for  current  is  but  two  cents  an 
hour. — J.  C.  Muftn. 


HOW  TO  USE  AN  ELECTRIC 
FLAT-IRON  AS  A TOASTER 
STOVE 

The  illustration  shows  how  easy  it  is 
to  utilize  an  electric  iron  as  a toaster 
stove  and  have  it  operate  in  a perfectly 


MANY  TASTY  THINGS — IN  FACT  A WHOLE  MEAL 
— CAN  BE  PREPARED  ON  AN  ELECTRIC  FLAT- 
IRON*  AS  SHOWN  IN  THE  ILLUSTRATION 


satisfactory  manner.  The  only  require- 
ment is  a small  metal  stand  to  hold  the 
iron  in  an  inverted  position,  that  is,  with 
the  ironing  surface  up. 

On  this  iron  many  dainty  things  can  be 
prepared  to  eat.  By  the  use  of  tooth- 
picks, marshmallows  can  be  deliciously 
toasted  without  burning  or  having  them 
drop  off,  which  often  happens  when  they 
are  held  to  an  open  fire. 

An  appetizing  lunch  for  one  or  two 
can  be  prepared  in  this  way.  Make  first 
some  tea  or  cocoa;  then,  while  this  is 
cooling,  warm  some  soup  and  toast  a 
few  slices  of  bread,  and  finally  fry  or 
scramble  an  egg  or  two,  and  the  lunch  is 
ready.  If  desired  a few  slices  of  bacon 
can  be  fried. 

The  stand  can  be  easily  made  from 
metal  strips  with  rivets  to  hold  them. — 
/.  C.  Munn. 


The  June  issue  will  be  the  best  yet.  Watch 
for  it! 
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ANGLO-AMERICAN  EXPOSITION 

Held  at  London,  to  Celebrate  One  Hundred  Years  of  Peace  Between 
England  and  the  United  States 


By  Ellsworth  Haskins 


THE  object  of  the  Anglo-American  artists,  inventors,  philanthropists,  finan- 

Exposition,  that  will  be  held  at  ciers,  merchants,  manufacturers  and 

Shepherd's  Bush,  London,  from  May  to  others,  of  the  one  hundred  years  of 

October,  1914,  is  to  celebrate  in  a most  peace.  This  past  century  of  progress  in 

fitting  manner  the  one  hundred  years  of  education,  science,  literature,  inventions, 


aviator's  view  of  exposition  grounds 


peace,  progress  and  prosperity  between 
English-speaking  peoples. 

One  of  the  purposes  of  this  exposition 
will  be  to  demonstrate  in  a practical 
manner  the  progress  which  has  been 
made  by  the  British  and  American  peo- 
ples in  every  branch  of  civilization  during 
these  one  hundred  years.  The  progress 
of  various  industries  will  be  shown  in 
chronological  order — from  inception  to 
perfection — not  only  demonstrating  how 
each  nation  has  worked  on  its  own  in- 
ventions, but  also  where  both  have 
worked  hand  in  hand  to  perfect  the  cre- 
ation of  the  other. 

A most  interesting  feature  of  the  ex- 
position will  be  the  displaying  of  such 
objects  of  historical  interest  as  are  asso- 
ciated with  famous  statesmen,  authors, 


improvements  in  social  life  and  better- 
ment of  the  conditions  of  working  men 
and  women,  will  be  celebrated  by  appro- 
priate exhibits. 

The  imposing  exposition  palaces  are 
of  the  highest  possible  decorative  design 
and  will  contain  one  million  square  feet 
of  floor  space.  They  are  entirely  fire- 
proof; being  constructed  of  steel  and 
concrete  throughout.  The  grounds  will 
be  beautifully  laid  out  with  artistic  gar- 
dens, lakes,  and  lagoons.  These  build- 
ings at  the  present  time  are  already 
sufficiently  finished  for  the  reception  and 
installation  of  American  and  British 
exhibits. 

The  Fine  Art  Palace,  which  has  been 
pronounced  the  largest  and  best  equipped 
building  of  its  kind  in  Europe,  contains 
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thirty  galleries  for  paintings  in  addi- 
tion to  the  superb  central  Sculpture 
Hall  covering  30,000  square  feet,  that 
will  be  devoted  to  a collection 


COURT  OF  HONOR  BY  NIGHT 


of  American  and  British  exhibits. 

The  Congress  Hall,  situated  in  the 
centre  of  the  Exposition  Grounds,  will 
be  devoted  to  Congresses  and  Confer- 
ences on  subjects  of  interest  to  America 
and  the  British  Empire. 

The  Exposition 
Grounds  at  Shepherd's 
Bush,  are  within  15  min- 
utes of  the  centre  of  Lon- 
don's main  thoroughfare. 

They  are  readily  reached 
by  several  railroads  which 
are  capable  of  conveying 
to  the  spot  over  80,000 
persons  per  hour,  or  near- 
ly a million  visitors  a 
day. 

The  Great  Stadium — 
the  largest  in  the  world — 
having  a seating  capacity 
for  100,000  people,  will 
form  a part  of  the  expo- 
sition. It  will  possess  a 
running  and  cycle  track, 
as  well  as  a splendid 
swimming  tank  of  over 
100  metres  in  length.  It 
is  intended  to  organize  international 
sports,  historical  pageants,  spectacular 
productions  and  fireworks,  that  may  be 
viewed  by  the  vast  audience. 

Amusements  of  the  most  varied  na- 


ture will  be  provided.  The  dignity  of 
the  exposition  will  be  maintained  by 
part  of  the  grounds.  The  many  amuse- 
keeping  the  amusements  in  a separate 
ment  devices  will 
represent  the 
latest  of  their 
kind. 

In  regard  to 
the  electrical  fea- 
t u r e s of  the 
Anglo-  Amer- 
ican Exposition, 
it  is  interesting  to 
note  the  speech 
of  Mr.  W.  M. 
Mordey,  M.  I. 
C.  E.,  on  the  sub- 
ject of  arranging 
for  the  British 
electrical 
exhibits : 

“It  is  a very  fit- 
ting  thing,  I 
think,  that  the 
electrical 
engineers  of  America  and  this  country 
should  join  together  in  showing  one  an- 
other, and  in  showing  the  world,  what 
they  have  been  doing  in  developing  the 
branch  of  engineering  which  has  not  only 


CONGRESS  HALL 


progressed  but  has  had  its  whole  birth 
and  life  within  the  one  hundred  years, 
the  century  which  this  exhibition  is  in- 
tended to  cover. 

“We  owe  much  to  America.  We  have 
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to  go  back  further  than  one  hundred 
years  to  find  when  our  debt  began.  It 
began  in  connection  with  roast  turkey, 
and  I am  sure  you  will  agree  it  is  ap- 
propriate I should  mention  that  fact  in 
this  historic  building,  for  it  was  in  1748 
that  that  marvelous  man  Benjamin 
Franklin  actually  killed  a turkey  by  an 


„ HALL  OF  SPORTS  AND  PHYSICAL  CULTURE 

electric  spark,  roasted  it  by  an  electric 
jack  over  a fire  that  was  lighted  by  an 
electric  spark.  That  was  the  first  con- 
tribution of  American  electrical  science 
to  the  industry  that  was  to  become  so 
great. 

“You  will  remember  that  Franklin's 
next  contribution  was  to  prove  the  iden- 
tity of  the  electric  spark  and  of  light- 
ning. That  was  only  three  or  four  years 
after  the  experiment  I have  referred  to. 


FOOD  STUFFS  BUILDING 

“Then  there  was  a long  pause,  and  we 
come  to  one  hundred  years  ago  exactly. 
It  was  in  1813  that  Davy — we  then  began 
to  make  our  contributions — it  was  in 
1813  that  Davy  erected  on  Burlington 
House  the  first  arc  lamp.  Then  there 
was  another  gap,  and  another  man  came 
forward,  and  it  is  a rather  curious  and 


very  significant  thing  that  the  two  great 
early  contributors  to  this  science  and  in- 
dustry of  ours,  that  one  was  a printer’s 
apprentice,  Benjamin  Franklin,  and  the 
other  a bookbinder’s  apprentice,  Michael 
Faraday.  It  was  in  1831  that  Faraday 
practically  laid  the  foundation  of  the 
whole  of  the  modern  science  of  electri- 
cal engineering,  and  you  may  see  in  the 
Royal  Institution  to-day  the  little  disc  of 
copper  that  he  rotated  on  a magnet  and 
obtained  a current  from.  Then  America 
and  Germany  helped,  and  I am  of  opin- 
ion that  England  and  America  did  more 
than  their  share,  perhaps,  in  developing 
the  science  of  electrical  engineering;  and 
I may  mention  one  other  fact  to  show 
what  the  growth  has  been.  It  was,  I 
think,  in  1858  that  Holmes  lighted  the 
South  Foreland  lighthouse  by  electricity. 
Faraday  said,  when  he  saw  that  little  five 
or  ten  horsepower  machine,  ‘It  was  my 
baby,  but  you  have  made  a man  of  it.’  I 
wonder  what  Faraday  would  say  now  to 
the  latest  British  machine  of  40,000  to 
50,000  horsepower  in  one  city  of  Amer- 
ica to-day  filling  one  small  part  of  the 
demand  for  the  city  of  Chicago — the  di- 
rect work  of  Faraday,  helped  on  and 
made  possible  by  the  work  of  another 
great  Englishman,  Charles  Parsons. 

“That  brings  us  to  the  subject  that  we 
are  going  to  try  to  show  in  this  joint 
exhibition  of  electrical  industry  and  sci- 
ence at  the  White  City  next  year.  It  is 
fitting  and  proper,  I think,  that  the  place 
of  honor  in  the  exhibition  should  have 
been  given  to  electrical  engineering.  The 
two  sections — the  British  and  American 
Electrical  Engineering  Sections — will 
join,  they  will  meet  in  the  great  Central 
Hall  and  be  separated  only  by  the  pa- 
vilion where  we  British  engineers  ovill 
hope  we  will  have  the  pleasure  of  meet- 
ing many  of  our  comrades  from  the 
other  side.” 


Railroads  caused  nearly  half  the  for- 
est fires  in  Colorado  and  Wyoming  last 
year,  and  almost  one-sixth  were  set  by 
lightning.  In  California  lightning  start- 
ed more  than  half,  with  railroads  a com- 
paratively insignificant  cause. 


There  are  approximately  four  million 
acres  of  timber  land  in  New  Hampshire 
of  which  about  half  is  in  farmers’  wood- 
lots. 
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NOVEL  ANTENNAE  FOR  RADIO  RECEPTION 

Numerous  are  the  Substitutes  that  May  be  Employed  for 
Receiving  Wireless  Messages. 


IN  the  Jahrbuch  der  Drahtlosen  Tele- 
graphic, Vol.  7,  p.  75,  there  appears 
an  exceedingly  interesting  article  by 
E.  Leimer  upon  some  experiments 
which  he  performed  with  various  de- 
vices used  as  receiving  antennae  for 
radio-telegraphic  waves.  Such  devices 
as  he  mentions,  and  gives  quantitative 
results  for,  may  often  be  of  consider- 
able value  in  emergency  cases.  Some 
of  his  experiments  gave  the  following 
results : 

(i)  In  the  immediate  vicinity  of  a 
very  powerful  station,  for  example  in 
Paris,  one  need  only  stretch  out  hori^ 
zontally  the  connecting  cords  of  a 2,000 
or  4,00  ohm  pair  of  receivers  and 
stand  thus  near  an  open  window  or 
upon  a balcony,  to  hear  the  signals  of 
the  Eiffel  towier. 

This  arrangement  is  certainly  the 
height  of  simplicity,  and  naturally  the 
signals  heard  by  its  means  are  very 
weak,  but  it  is  mentioned  on  account 
of  its  remarkableness.  To  insure  a bet- 
ter reception  one  can  use  a small  an- 
tenna consisting  of  one  or  more  wires 
bent  into  a square  with  sides  measur- 
ing Ij4  feet,  which  is  set  into  the  frame 
of  an  open  window;  or  else  form  a 
somewhat  larger  square  and  stretch  it 
out  within  the  room. 

(2)  For  a range  of  about  50  miles  a 
metal  rod  of  any  kind  (such  as  a leader 
pipe  or  a fire  escape  ladder)  may,  in  dry 
weather,  be  successfully  used.  Again, 
the  use  of  a gas  pipe  as  antenna  and 
water  pipe  as  ground,  both  in  the  inte- 
f*ior  of  the  house,  may  serve  the  pur- 
pose; it  seems,  to  the  author,  to  make 
little  difference  if  these  pipes  later 
touch  each  other,  as,  for  example,  in 
the  cellar. 

- (3)  For  a range  of  about  150  miles, 
and  perhaps  further,  it  is  quite  unnec- 
essary to  run  antenna  wires  outside  the 
house.  The  author  states  that  he  has 
secured  perfect  reception  with  two 
wires  60  feet  long  stretched  out  be- 
neath the  roof*  of  a house ; these  wires 
being,  furthermore,  about  4 inches  from 


the  roof  shingles.  He  noticed,  also, 
that  reception  of  signals  during  a rain- 
storm became  at  first  much  better  and 
then,  as  the  roof  grew  thoroughly  wet, 
somewhat  weak — although  at  all  times 
were  signals  intelligible.  It  is  not  nec- 
essary that  the  roof  be  a very  high  one ; 
the  roof  of  a shed  20  feet  in  height,  sur- 
rounded on  all  sides  by  three  story 
houses,  was  used,  and  did  not  give  very 
much  poorer  results.  The  same  holds 
for  an  antenna  of  two  wires  60  to  90 
feet  long  stretched  out  only  3 feet  over 
the  surface  of  the  ground,  even  in  a 
back  yard.  The  squares  of  metallic 
wires  used  as  clothes  driers  on  the 
roofs  of  houses  also  gave  a weak  recep- 
tion of  signals. 

A lightning  rod  secured  to  a 60  foot 
chimney  was  tried  after  being  separ- 
ated from  its  ground  connection. 
When  smoke  was  issuing  from  the 
chimney,  the  signals  became  percept- 
ibly stronger — the  smoke  evidently 
acting  as  a prolongation  of  the  light- 
ning rod  antenna. 

(4)  For  a safe  range  of  650  miles, 
and,  with  proper  atmospheric  condi- 
tions, of  1,000  miles,  a specially  built 
antenna  is  necessary.  But  for  the  re- 
ception of  a powerful  station  at  a dis- 
tance of  650  miles  one  can  dispense 
with  this,  by  the  use  of  some  of  the  fol- 
lowing : 

If  one  runs  a 300  foot  wire  at  a dis- 
tance of  about  3 feet  from  a free-lying 
system  of  power  wires  and  parallel  to 
it,  then  the  former  will  act  as  an  an- 
tenna; the  signals  being  considerably 
strengthened  by  waves  received  on  the 
power  wires  and  re-radiated  to  the  an- 
tenna. This  strengthening  is  indisput- 
able, since,  if  the  antenna  is  removed 
to  a distance  of  30  feet  from  the  power 
system,  a perceptible  weakening  of  sig- 
nals is  noted.  If  the  power  wires  are 
charged,  especially  with  an  alternating 
current,  then  the  induction  effects  of 
the  latter  become  very  disagreeable  in 

• The  author  refers  to  # a wooden,  shingle  roof. 
Very  poor  results  are  obtained  with  indoor  antennae 
under  grounded  metallic  roofs. 
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the  radio  receiver.  The  roaring  sound 
produced  by  this  induction  may  be  con- 
siderably reduced  if  a variable  con- 
denser is  connected  between  the  an- 
tenna wire  and  receiving  set,  and  is 
then  varied  until  a minimum  roaring 
noise  is  obtained.  It  is  always  prac- 
ticable to  use  a free-lying  bell  or  tele- 
phone system  of  wires  as  an  antenna. 
In  order  not  to  disturb  the  regular  use 
of  the  lines,  and  also  to  aid  in  the  re- 
ception of  wireless  signals,  one  or  two 
variable  condensers  of  small  capacity 
are  placed  in  series  with  the  receiving 
set  and  the  line.  It  is  quite  easy  to 
obtain  settings  on  these  which  will  en- 
sure a minimum  of  exterior  noises  and 
at  the  same  time  a maximum  of  inten- 
sity in  the  received  signals. 

If  the  length  of  the  (double)  line  is 
over  600  feet,  the  author  finds  that  it 
makes  no  difference  whether  it  is  lon- 
ger, or  is  laid  as  a sub-surface  cable 
from  thence  on,  or  is  connected  at  one 
or  both  ends  to  telephones,  or  is 
grounded,  or  runs  over  the  city  roofs, 
or  in  open  country — always  provided 
that  it  is  connected  to  the  receiving 
set  through  a variable  inductance  so 
that  it  may  be  tuned — it  acts  equally 
well.  With  a 750  foot  line  one  can 
hear,  in  any  kind  of  weather,  without 
difficulty,  all  stations  working  at  a 
wave  length  of  at  least  2,000  meters,  up 
to  a range  of  600  miles;  and  this  may 
be  stretched  at  night  to  a range  of  1,000 
miles. 

It  would  appear  that  some  of  these 
devices  may  prove  of  distinct  value 
under  certain  circumstances.  The  tele- 
phone line  could  even  be  used  as  a radi- 
ating antenna,  by  the  substitution  of  a 
sending  for  a receiving  set.  J.  IV. 


WIRELESS  AND  THE  BLIZZARD 

Perhaps  no  greater  opportunity  could 
have  been  afforded  for  wireless  teleg- 
raphy to  prove  its  worth  than  the  recent 
blizzards  that  played  havoc  with  the  tele- 
graph lines  in  the  States  of  Pennsylvania, 
New  Jersey  and  New  York. 

During  the  heighth  of  one  of  the  bliz- 
zards, the  Lackawanna  Railroad  was  able 
to  secure  accurate  information  as  to  the 
position  of  various  stalled  trains  as  well 
as  issue  train  orders  by  means  of  wire- 
less stations.  Emergency  radio  stations 
were  immediately  installed  between  Ho- 


boken and  Buffalo  and  placed  in  service 
to  accommodate  traffic.  With  practically 
all  the  telegraph  and  telephone  wires 
down,  the  wireless  stations  offered  the 
only  means  of  communication  between 
various  points.  Numerous  messages 
were  sent  back  and  forth  with  the  result 
that  telegraph  traffic  was  not  so  serious- 
ly affected  in  consequence.  Not  only  did 
the  Lackawanna  Railroad  benefit  by  the 
wireless  stations,  but  the  Erie  and  Cen- 
tral Railroad  of  New  Jersey  were  also 
able  to  secure  information  from  the  iso- 
lated sections  of  their  systems,  through 
the  courtesy  of  the  Lackawanna  Rail- 
road. 


GEORGE  WESTINGHOUSE 

With  the  death  of  George  Westing- 
house,  the  electrical  and  mechanical  in- 
dustries have  lost  perhaps  the  best  known 
and  most  successful  inventor  and  manu- 
facturer of  modem  times.  In  fact,  the 
name  of  Westinghouse  is  known  by  prac- 
tically everyone — man,  woman  and  child. 

George  Westinghouse  died  on  March 
12th,  in  New  York  City.  He  was  68 
years  of  age  and  at  the  time  of  his  death 
was  either  President  or  Director  in  22 
corporations  affiliated  with  the  great 
business  he  founded. 

This  genius  was  born  at  Central 
Bridge,  N.  Y.,  October  6th,  1846.  He 
spent  most  of  his  boyhood  days  around 
a workshop  when  out  of  school.  His 
greatest  invention  in  after  life  was  that 
of  the  compressed  air  brake  now  univer- 
sally used  on  the  railways  of  the  entire 
world.  Aside  from  this,  Westinghouse 
has  almost  innumerable  mechanical  as 
well  as  electrical  inventions  to  his  cred- 
it. There  are  said  to  be  between  35  and 
40  Westinghouse  companies  in  both  Eu- 
rope and  America  at  the  present  time, 
employing  about  50,000  persons  and  in- 
volving a total  capital  of  $200,000,000. 


During  the  recent  cold  weather  in  New 
York  City  in  the  latter  part  of  Febru- 
ary, the  electric  light  signs  in  the  theatre 
district  were  considerably  dimmed  every 
night.  Upon  closer  investigation  it  was 
found  that  hundreds  of  birds  sought 
shelter  and  warmth  from  the  excessive 
cold  by  gathering  around  the  electric  light 
bulbs  on  the  signs.  It  is  said  that  spar- 
rows and  pigeons  constituted  the  larger 
number  of  these  birds. 
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SMALL  ALTERNATING  CURRENT  MOTORS 


Complete  Working  Instructions  for  the  Building  of  Small  Alterna- 
ting Current  Motors  in  Several  Sizes* 


By  A.  E.  Watson,  E.  E. 


Illustrations  from  drawings  made  by  the  author . 


Of  prime  importance  in  the  mechani- 
cal construction  is  the  quality  and  fit  of 
the  bearings.  Especially  must  certain 
precautions  be  taken  with  those  of  the 
self-oiling  or  oil-ring  type  such  as  is  al- 
most universal  with  electrical  machin- 
ery. Aside  froirt  the  stipulation  of 
proper  metal  for  the  bearing  linings, 
these  latter  must  not  be  either  too  loose 
or  too  tight  on  the  shaft.  The  small 
clearance  between  stator  and  rotor  de- 
mands a fairly  snug  fit,  while  the  prin- 
ciple of  effective  oiling  requires  that  the 
shaft  be  smaller  than  the  hole  in  the  lin- 
ing, since  otherwise  there  will  be  no 
room  for  the  layer  or  film  of  oil.  In  the 
case  of  a machine  of  this  size  these  two 
factors  can  be  fairly  well  balanced 
against  each  other  if  there  is  a differ- 
ence not  exceeding  1/200  inch  in  the  di- 
ameters. A second  condition  is  that  the 
lubricating  oil  should  be  of  the  thin 
“mineral”  sort,  not  lard  oil,  and  that 
there  should  be  proper  channeling  in  the 
bearing  linings  to  permit  a considerable 
and  reliable  flow.  The  loose  ring  that 
hangs  upon  the  shaft  and  dips  into  the 
oil  in  the  reservoir  slowly  revolves,  and 
laden  with  oil,  delivers  it  to  the  shaft ; it 
then  flows  lengthwise  the  shaft  to  the 
collecting  grooves  in  the  housings  and 
finds  its  way  by  the  obliquely  drilled 
holes  back  to  the  reservoir.  If  the  shoul- 
ders on  the  shaft  have  been  properly 
shaped,  there  will  be  no  throwing  of  oil 
into  the  room,  and  the  only  cause  for 
loss  of  oil  will  be  the  capillary  attraction 
that  will  gradually  spread  the  lubricant 
over  the  outer  surfaces  of  the  machine  in 
the  familiar  manner.  This  can  be  regu- 
larly removed  by  wiping  with  a cloth  or 
waste. 

Fig.  17  shows  the  details  of  the  bear- 
ings and  allied  parts.  It  is  assumed 
that  the  holes  in  the  cast  bronze  linings 

• This  series  began  in  the  February  issue.  It  is 
necessary  to  refer  to  the  February,  March  and  April 
issues  for  complete  working  details  and  drawings. — 
The  Editob. 


have  been  bored  and  reamed,  and  used 
for  sizing  the  shaft.  A true  arbor,  or 
piece  of  stock  specially  turned  for  the 
purpose,  should  be  used  when  turning 
off  the  outside  of  the  castings,  as  re- 
quired to  fit  the  % inch  reamed  holes  in 
the  end  shields.  Internal  corners  of  the 
linings  should  be  rounded  with  a hand 
tool,  so  as  to  permit  no  binding  on  the 
shaft  when  pressed  against  the  should- 
ers. When  perfectly  made  these  linings 
will  be  exchangeable  for  each  other,  and 
also  end  for  end.  The  eccentric  slot  in 


FIG  17.— DETAILS  OF  THE  MOTOR  BEARINGS 


which  the  oil  ring  hangs  can  be  cut  by 
holding  the  lining  offset  from  the  center 
in  an  independent  jawed  chuck,  or  bet- 
ter, on  an  eccentric  arbor  and  between 
lathe  centers.  A cutting-off  tool  can  be 
used,  but  as  this  is  rather  apt  to  catch 
in  the  metal,  the  latter  method  is  safer, 
for  even  if  the  tool  does  catch,  the  lining 
is  then  not  likely  to  be  injured.  After 
removal  from  the  arbor  the  sharp  edge 
of  this  eccentric  cut  is  to  be  removed 
to  the  extent  of  providing  a small  pocket 
on  each  side,  and  from  the  pockets  the 
oil  grooves  start.  These  latter  are  not 
particularly  easy  to  cut,  but  their  import- 
ance is  not  to  be  minimized.  The  end 
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of  a small  round  file  can  be  ground  to 
serve  as  a sort  of  “graver,”  and  readily 
permit  grooves  at  least  1/32  inch  deep 
to  be  cut.  Remove  all  sharp  internal 
protruding  edges ; it  being  a good  plan  to 
force  the  arbor  to  its  original  position, 
thereby  ensuring  the  full  intended  diam- 
eter. 

The  oiling  rings  can  be  made  from 
brass  tubing,  but  the  requirement  that 
they  be  exactly  round  rules  out  many 
such  pieces  of  pipe  as  are  found  in  a 
shop.  If  used,  it  should  be  bored  out 
on  the  inside  as  well  as  turned  on  the 
outside.  A casting  is  to  be  preferred. 
In  use  the  rings  are  so  flooded  with  oil 
as  to  make  the  driving  force  very  small, 
and  any  inequalities  in  the  contour  of  the 
circle  will  be  apt  to  allow  them  to  remain 
in  some  fixed  position,  and  thereby  de- 
feat the  whole  scheme  of  the  lubrication. 

To  determine  the  location  of  the  set- 
screw holes  in  the  linings,  the  machine  is 
assembled  so  that  the  sheet  iron  of  the 
two  parts  properly  match,  then  an  end- 
wise movement  of  the  shaft  of  1/32  inch 
each  way  from  this  central  position  is 
allowed.  A total  endwise  freedom  of 
1/16  inch  will  therefore  result. 

When  this  stage  has  been  reached, 
the  builder  will  feel  that  he  has  the  end 
in  sight.  Certainly  this  should  be  the 
most  interesting  portion  of  the  entire 
work. 

Of  first  importance  is  the  insulation 
of  the  winding  from  the  iron,  but  with 
the  slots  well  filed  out  and  the  sharp 
edges  of  the  outer  sheets  covered  with 
the  fiber  flanges,  there  is  no  reason  for 
insufficiency  in  the  remaining  prepara- 
tions. The  “slot”  insulation  must  be 
thin,  moisture-proof,  flexible,  of  high 
dielectric  strength,  and  uninjured  by 
moderate  degrees  of  heat.  Of  course 
no  one  material  possesses  all  these 
qualities  in  the  desired  degree,  but  the 
insulation  most  commonly  used  is  cot- 
ton cloth  treated  with  various  oils  or 
varnishes,  and  sold  as  “varnished  cam- 
bric,” or  under  such  a trade  name  as 
“Empire  Cloth.”  One  thickness  of 
such  material  will  frequently  with- 
stand over  7,000  volts  before  being 
punctured.  After  some  years  of  ex- 
posure to  the  air  the  cloth  deteriorates 
and  easily  tears  or  pulverizes,  but  with 
this  once  in  place  on  the  motor,  the 
builder  need  fear  as  little  from  break- 


down as  with  any  other  insulation  that 
can  be  mentioned. 

Two  layers  of  the  varnished  cambric 
should  be  used  in  the  slots,  and  the 
pieces  should  not  be  much  less  in  size 
than  3 l/2n  square.  At  first  the  builder 
may  well  cut  enough  for  only  two  slots, 
— that  is,  for  one  coil, — then  he  will 
determine  for  himself  just  what  dimen- 
sions will  prove  most  acceptable.  For 
preventing  the  edges  from  interfering 
wiith  the  placing  of  the  wires  he  may 
prefer  a rather  long  piece,  but  still  3 l/2” 
wide,  and  temporarily  fasten  its  ends  in 
the  slots  adjoining  those  in  which  he 
is  winding.  At  the  corners  of  the  slots 
the  cloth  may  be  nicked  so  as  to  permit 
it  to  lay  onto  the  fiber  without  crimp- 
ing. 

For  the  100  to  no  volt  winding 
there  should  be  about  38  wires  per  slot, 
but  a few  wires  more  or  less  will  not 
noticeably  affect  the  running  of  the 
motor.  If  the  dimensions  of  the  air 
gap  are  as  described,  and  the  service  is 
at  no  volts,  the  builder  can  aim  to  get 
in  40  wires,  but  for  the  lower  voltage, 
36  will  suffice.  For  other  voltages  the 
number  of  wires  will  be  in  direct  pro- 
portion. To  make  sure  the  desired 
number  of  wires  can  be  gotten  into  the 
insulated  slot  a test  can  be  made  by  fill- 
ing a slot  with  bits  of  the  wire.  A 
piece  seven  or  eight  feet  long  can  be 
taken,  given  a coat  of  shellac,  and  when 
dry  cut  into  2"  lengths.  While  the 
final  winding  is  to  be  covered  with 
shellac  or  other  moisture-repelling  var- 
nish on  the  outside  layers  only,  this 
present  treatment  is  merely  to  keep  the 
cotton  covering  from  ravelling.  No.  14 
double  cotton-covered  magnet  wire, 
should  prove  the  right  size  for  the  Form 
1 shape  of  $ots.  If  a smaller  size  is  used, 
the  voltage  will  not  be  affected,  but 
merely  the  ampere  capacity,  and  the 
motor  will  have  a correspondingly  lower 
rating.  Form  2 and  Form  3 slots 
are  evidently  smaller,  and  No.  15  and 
No.  16  wire,  respectively,  will  probably 
be  required.  About  gl/2  lbs.  of  the  No. 
14,  8j/2  lbs.  of  No.  15,  or  7l/2  lbs.  of  No. 
16  will  be  the  required  quantities  to 
provide. 

In  preparation  for  the  winding,  con- 
venience and  accuracy  will  be  gained 
by  numbering  the  slots,  or  imagining 
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them  to  be  numbered,  in  agreement  until  the  radius  is  increased  by  about 
with  Figs.  18,  19,  and  20.  The  starting  one-eighth  of  an  inch.  This  is  merely 
coils  are  first  to  be  put  in  place,  and  to  give  clearance  from  the  other  coils 
their  appearance  when  completely  to  be  wound  later.  Also,  strips  of  thin 
wound,  but  not  taped,  is  shown  in  Fig.  wood  should  be  laid  upon  the  clamping 
18.  From  the  last  wound  coil,  how-  ring  and  the  fixed  flange,  so  as  to  pro- 
ever,  the  metal  retaining  form  has  not  vide  clearance  from  the  iron  work, 
been  removed.  To  wind  some  one  of  Leaving  an  end  protruding  five  or 
these  coils,  say  that  to  fill  slots  1 and  six  inches  from  slot  6,  wind  it  and  slot 
6,  the  stator  is  turned  nearly  upon  its  1 full  of  wire,  the  appearance  at  each 


FIG.  l8. — STATOR  WINDING  FOR  SINGLE-PHASE  MOTOR,  SHOWING  STARTING  COILS  IN  POSITION, 

BUT  NOT  TAPED 


back,  with  the  sector-shaped  blocks  held  end  of  the  machine  being  quite  the 
by  stove-bolts  extending  through  slots  2 same.  Whether  wound  with  clockwise 
and  5.  As  a substitute  for  such  blocks,  or  counter-clockwise  direction  of  turns 
or  forms,  straight  sticks  of  wood  may  is  immaterial.  Leave  out  a similar 
be  used  which  quite  fit  the  four  slots  length  in  slot  1,  and  to  prevent  the  un- 
intervening between  1 and  6.  They  winding  of  the  insulation,  at  once  shel- 
can  well  be  about  6"  long,  and  pro-  lac  it.  All  the  sticks  and  spacings  can 
trude  equally  at  both  ends.  Over  these  now)  be  removed,  and  the  coil  tightly 
protruding  ends  place  curved  strips  of  bound  together  with  cotton,  not  rub- 
sheet  brass,  lead,  or  even  pasteboard,  ber,  tape,  the  passing  of  the  tape  in 
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behind  the  coil  for  the  overlapping 
turns  being  accomplished  with  the  aid 
of  a wire  hook.  The  conductors  are  to 
be  prevented  from  coming  out  of  the 
slots  by  forcing  in  a narrow  strip  of 
fiber  or  wood. 

To  wind  the  second  starting  coil,  oc- 
cupying slots  7 and  12,  the  stator  may 
be  set  on  its  feet  and  the  coil  wound 
exactly  like  the  first,  the  beginning 
being  left  protruding  from  slot  12  and 
the  end  from  slot  7.  The  beginning 
of  the  third  coil  is  left  extending  out 
from  slot  18  and  its  end  from  slot  13, 
while  the  fourth  coil  starts  in  slot  24 
and  ends  in  slot  19.  . After  taping  the 
four  coils  they  may  be  given  several 
coats  of  shellac,  this  serving  both  to 
keep  the  insulation  clean  and  from  ab- 
sorbing moisture.  The  experienced 
winder  will,  however,  take  the  precau- 
tion to  ensure  that  the  wire  is  dry  be- 
fore the  shellac  or  other  waterproof 
covering  is  applied,  by  “baking”  the 
machine.  In  lieu  of  more  convenient 
methods,  this  drying  may  be  accom- 
plished by  leaving  the  motor  in  the 
kitchen  oven  over  night  when  the  fire 
is  very  low.  The  oven  door  should  be 
left  partly  open.  Since  the  alcohol  in 
which  the  shellac  is  dissolved  contains 
at  least  5 per  cent,  of  water,  the  act  of 
applying  shellac  partly  undoes  this 
drying.  For  this  reason  other  sorts  of 
varnishes  are  usually  preferred.  Still, 
on  a motor  for  so  ordinary  a voltage, 
the  builder  need  not  fear  disaster  from 
this  convenient  form  of  waterproofing. 

If  desired,  these  four  starting  coils 
can  now  be  connected  in  the  final  man- 
ner, but  the  builder  may  as  well  wait 
until  the  other  coils  are  placed,  and 
then  attend  to  this  detail  all  at  once. 

The  running  coils  are  of  the  “con- 
centric” type,  that  is,  one  is  outside  the 
other,  giving  the  magnetic  effect  of 
two  coils  per  pole  per  phase.  In  Fig. 
19  an  inner  coil  is  shown  as  occupying 
slots  23  and  2,  with  the  adjoining  slots 
22  and  3 ready  for  receiving  the  outer 
coil.  The  other  three  sets  of  coils  are 
shown  as  completed  but  not  taped. 
Outside  the  belt  occupied  by  these  run- 
ning coils  can  be  seen  the  contour  of 
the  starting  coils  with  cross  lines  indi- 
cating the  edges  of  the  taping. 

To  compel  the  wires  to  follow  the 
curved  path  and  not  infringe  upon  the 


clearance  for  the  rotor,  some  sort  of 
forms  or  guides  will  be  required,  and 
suggestions  are  given  in  the  figure.  A 
piece  of  1/16"  thick  sheet  brass  about 
i%”  square  is  to  be  bent  to  the  curva- 
ture of  the  rotor  space,  and  cut  with  a 
slot  about  }$”  x 3/16",  into  which  fits  a 
narrow  hooked  casting,  and  the  other 
end  of  this  latter  is  held  by  a screw 
fitting  into  one  of  the  regular  bolt 
holes.  The  start  can  be  made  in  slot 
2 and  the  end  in  slot  23,  the  winding 
being  somewhat  at  random,  but  as  far 
as  possible  the  wires  should  be  placed 
orderly,  else  the  desired  number  can- 
not be  gotten  into  the  slots;  compact- 
ness is  also  desirable  to  prevent  chafing 
and  wearing  of  the  insulation.  It  is  to 
prevent  this  latter  action  that  the  tap- 
ing is  employed  on  the  portions  of  the 
coils  outside  the  slots.  When  slots  2 
and  23  have  been  filled  the  wire  is  not 
to  be  cut,  but  new  retaining  forms  pro- 
vided, and  the  winding  continued  in  the 
same  direction  until  slots  3 and  22  are 
filled,  the  end  being  from  22.  Before 
starting  this  outer  portion,  however, 
the  coil  just  wound  should  be  taped. 
Effective  forms  are  shown  in  the  sec- 
tional view  and  with  the  group  of  coils 
on  the  right  hand  side  of  Fig.  19.  A 
longer  piece  of  curved  sheet  iron  or 
brass  is  to  be  held  up  against  the  por- 
tion already  wound,  and  supported  on 
a bent  piece  of  metal  that  is  held  by  the 
same  screw  as  the  inner  form,  but 
blocked  off  from  the  frame  as  shown. 
Strips  of  wood  should  be  laid  upon  the 
inner  coil  to  give  at  least  one-eighth 
of  an  inch  of  space  between  the  two  por- 
tions. After  these  separators  are  re- 
moved space  will  »be  provided  for 
threading  in  the  tape  and  for  perma- 
nently assisting  the  ventilation. 

The  three  other  pairs  of  coils  are  to 
be  wound  in  the  same  manner.  No.  2 
will  begin  in  slot  8 and  temporarily 
terminate  in  slot  5,  but  as  soon  as  the 
tape  is  applied  and  the  forms  adjusted, 
continued  into  slots  9 and  4,  the  end 
being  in  4.  No.  3 coil  starts  in  slot  14 
and  terminates  in  slot  10,  No.  4 in  slots 
20  and  16,  respectively. 

If  the  numbering  has  appeared  il- 
logical, the  builder  may  revise  it  to 
accord  with  his  own  views,  also  to  fit 
his  own  convenience  of  clockwise  or 
counter-clockwise  movement  in  plac- 
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ing  the  turns.  The  appearance  de- 
pends upon  whether  the  point  of  view 
be  from  outside  the  frame,  from  one 
end  or  the  other  of  the  machine  or  from 
the  very  center.  The  scheme  is  clearly 
shown  in  the  diagrams,  and  with  the 
principle  readily  appreciated,  the 
builder  will  be  likely  to  regard  any  ac- 
tual numbering  as  superfluous. 

With  the  coils  wound,  taped  and 


that  all  the  coils  be  wound  in  a similar 
manner.  Considering  now  the  starting- 
coil  circuit,  the  inside  end  of  the  first 
coil  is  to  be  connected  to  the  inside 
end  of  the  second  coil ; that  is,  the  wire 
protruding  from  slot  24  is  to  be  con- 
nected to  the  wire  from  slot  6.  Next, 
the  outside  ends  of  second  and  third 
coils  are  to  be  joined ; this  will  be  done 
by  joining  the  wires  from  slots  1 and 


FIG.  19. — STATOR  WINDING  FOR  SINGLE-PHASE  MOTOR.  STARTING  COILS  COMPLETED  AND 
TAPED;  RUNNING  COILS  NEARLY  FINISHED 


varnished,  sixteen  ends  will  be  left 
protruding  which  are  to  be  connected 
in  two  circuits  in  a particular  manner. 
The  order  of  each  circuit  follows,  how- 
ever, the  same  rule  as  any  multipolar 
direct  current  dynamo,  so  that  if  di- 
rect current  is  sent  through  it,  mag- 
netism of  alternately  north  and  south 
polarity  will  be  produced.  Indeed,  one 
reliable  test  of  correct  connections  can 
be  made  in  this  manner.  As  an  aid  in 
securing  this  result  and  for  conveni- 
ence in  winding,  it  has  been  directed 


7.  Then  the  inside  ends  of  third  and 
fourth  coils  are  to  be  joined;  namely 
by  joining  the  wires  from  slots  12  and 
18.  Two  outside  ends  will  therefore  be 
left, — one  from  slot  13  and  one  from 
slot  19;  these  are  to  be  led  to  the  con- 
nection board. 

In  similar  manner  the  four  double 
coils  are  to  be  joined  in  a circuit  that 
is  formed  by  joining  first  two  inside 
ends  of  adjacent  coils,  then  outside 
ends  of  the  second  and  third ; next,  in- 
side ends  of  third  and  fourth;  finally 
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outside  ends  from  first  and  fourth  coils 
will  be  left  free  for  leading  to  the  con- 
nection board. 

Before  making  these  final  connec- 
tions, make  sure  that  the  polarity  test 
proves  the  right  order,  and  also  that 
no  connection  exists  between  winding 
and  frame  or  between  the  two  sets  of 
windings.  When  proved  to  be  correct, 
the  joints  can  be  soldered,  and  if  “flux” 
is  used  it  must  be  neutralized  with  al- 
cohol. Tape  should  then  be  applied, 
and  the  wires  pressed  back  out  of  the 
way.  The  four  ends  must  be  specially 
insulated  with  rubber  tape  or  pieces 
of  small  rubber  tube  and  passed 
through  the  crevasse  between  the 
clamping  ring  and  the  frame  out 
through  one  of  the  oblong  holes  in  the 
outside  of  the  frame.  If  the  crevasse 
proves  too  narrow,  four  grooves  may 
be  filed  in  the  edge  of  the  interfering 
frame.  The  cautious  builder  will  have 
examined  this  feature  before  winding, 
and  if  more  space  is  required  will  have 
filed  it  when  better  access  was  provided 
than  now. 

The  connection  board  is  detailed  in 
Fig.  7,  and  if  not  already  made,  is  next 
in  order.  A piece  of  hard  wood  will 
answer,  but  if  fiber  or  slate  is  at  hand 
it  is  much  to  be  preferred.  Four  ordi- 
nary binding  posts  are  to  be  held  by 
screws  from  the  back,  the  four  wires 
brought  through  additional  holes  be- 
side the  posts,  wrapped  around  the 
grooved  shanks  and  soldered.  Not 
only  does  this  procedure  give  simplic- 
ity and  convenience,  but  also  immunity 
from  the  nuisance  of  looseness.  The 
two  upper  posts  can  well  be  assigned 
to  the  main,  or  running  coils,  but  what- 
ever the  arrangement,  the  two  circuits 
should  be  clearly  marked. 

Of  course,  the  builder  will  be  anx- 
ious to  try  the  motor,  and  this  he  can 
do  without  waiting  for  the  completion 
of  the  special  starting  devices  that  re- 
main yet  to  be  provided.  To  be  on 
the  safe  side,  some  sort  of  a resistance 
for  limiting  the  current  should  be  in- 
cluded in  the  circuit.  A motor-starting 
rheostat,  an  arc  lamp  resistance  or 
choke-coil,  an  electric  flatiron,  toaster, 
stereopticon  resistance,  etc.,  are  ap- 
propriate, but  the  builder  can  readily 
make  up  something  for  himself.  A 


glass  or  wooden  dish  filled  with  water 
and  containing  two  sheet  iron  plates 
for  terminals  suggests  itself  as  about 
the  quickest  and  most  rugged  arrange- 
ment ; salt  or  carbonate  of  soda  may  be 
required  to  make  the  water  sufficiently 
conducting. 

A direct  current  test  brings  out  a 
surprising  result.  With  only  a few 
batteries,  of  course,  no  external  resist- 
ance will  be  required,  but  if  the  sup- 
ply is  taken  from  a direct  current  light- 
ing circuit,  it  will  be  imperative,  for 
while  the  main  winding  is  supposed  to 
be  able  to  withstand  the  regular  110- 
volt  alternating  current,  the  imped- 
ance for  direct  currents  is  very  small. 
Indeed,  the  ohmic  resistance  of  this 
circuit  will  be  only  about  1.2  ohms,  and 
No.  14  wire  is  good  for  about  7 or  8 
amperes,  but  no  direct  volts  would 
drive  upwards  of  90  amperes  through 
it.  If  now  the  direct  current  be  limited 
to  a suitable  amount,  and  an  attempt 
is  made  to  turn  the  rotor  even  slowly, 
no  small  effort  will  be  required.  The 
reason  will  be  found  in  the  great  re- 
tarding currents  generated  in  the 
short-circuited  rods.  Unless  this  ef- 
fect is  realized,  the  builder  may  con- 
clude that  the  winding  is  defective.  Yet 
with  alternating  currents  this  same 
rotor,  so  obstinate  against  movement 
with  direct  current  excitation,  must  be 
willing  and  even  anxious  to  rotate. 

Now,  with  alternating  current  sup- 
ply substituted,  get  the  rotor  turning 
as  fast  as  can  be  by  hand,  then  close 
the  switch.  If  everything  is  right,  the 
rotor  will  accelerate  until  nearly  1,800 
revolutions  per  minute  are  reached. 
During  this  acceleration  period  the  cur- 
rent will  be  abnormal,  though  limited 
by  the  rheostat,  but  when  approaching 
the  final  speed,  the  current  will  be 
greatly  reduced.  Perhaps  at  first  too 
much  resistance  will  have  been  includ- 
ed to  permit  the  expected  start,  but  at 
each  successive  trial  portions  of  the 
resistance  may  be  removed,  and  finally 
altogether  cut  out.  The  precaution 
should  be  used  always  to  give  the  rotor 
a start  by  hand  before  closing  the 
switch. 

After  proving  that  the  running  coils 
operate  in  the  desired  manner,  the 
starting  coils  should  similarly  be  test- 
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ed,  but  in  consequence  of  the  fewer 
number  of  turns  comprising  this  cir- 
cuit, the  external  resistance  should  not 
entirely  be  cut  out.  Give  the  rotor  a 
lively  start  by  hand,  in  either  direction, 
then  close  the  switch.  If  the  winding 
is  correct,  the  rotor  will  accelerate  in 
speed  and  reach  about  the  same  maxi- 
mum as  before,  but  in  consequence  of 
the  lesser  number  of  turns,  the  current 
required  will  be  about  twice  as  much 
as  in  the  other  case.  These  tests  are 
merely  to  demonstrate  whether  each 
winding  in  itself  is  correct,  and  to  sug- 
gest that  when  brought  into  the  proper 
relations  with  the  accessory  apparatus 
will  enable  the  motor  to  be  self-start- 


ing. As  stated  in  the  first  article,  the 
machine  is  really  a two-phase  affair, 
adapted  for  a voltage  in  one  phase 
twice  as  great  as  that  in  the  other. 

While  the  detailed  explanation  of 
the  construction  of  starting  resistance 
and  reactance  is  reserved  for  the  next 
article,  the  diagram  given  in  Fig.  20 
has  been  made  complete,  to  show  the 
relation  of  the  internal  windings  to  the 
external  supply.  It  may  be  that  the 
builder  has  on  hand  available  devices 
without  making  the  special  ones  to  be 
described.  These  he  can  try,  and  per- 
haps permanently  adopt.  Taken  in 
connection  with  Fig.  1 in  the  first  ar- 
ticle, the  entire  scheme  of  wiring  will 
be  fully  comprehended. 


IN  RE.  THE  U.  S.  PATENT  OFFICE 

- • 

By  George  William  Miatt 


WHAT  would  you  think  of  a guar- 
dian of  a large  and  otherwise 
dependent  family  who  half  starved 
and  hampered  the  only  member  there- 
of who  not  only  supported  himself,  but 
also  contributed  largely  to  the  main- 
tenance of  the  other  members  of  the 
family,  and  was  also  an  important  fac- 
tor in  the  line  of  general  stability,  pro- 
gression, and  prosperity?  As  an  econ- 
omic proposition  this  would  seem  ab- 
surd, if  not  criminal.  Yet  this  is  a fair 
analogy  of  the  way  Uncle  Sam  is  treat- 
ing his  Patent  Department — the  sur- 
plus to  the  credit  of  which  approxi- 
mates ten  million  dollars  at  the  pres- 
ent time  if  we  are  to  add  to  its  $7,298,- 
052  actual  net  cash  surplus  in  the 
U.  S.  Treasury  on  January  1st,  1914, 
value  of  50,000,000  copies  of  patents 
the  printing  of  which  was  paid  for  out 
of  the  receipts  of  the  Office,  which  is 
now  selling  them  at  the  rate  of  about 
eight  thousand  per  day  at  the  price  of 
five  cents  each. 

A liberal  provision  by  Congress  to 
meet  the  ever-growing  necessities  of 
the  Patent  Office  would  not  only  be  an 
equitable  innovation,  but  would  vastly 
increase  the  nation’s  income  therefrom 
in  a direct  financial  sense;  while  in- 
crease of  facilities,  by  expediting  and 
encouraging  protection  of  inventions 


by  Letters  Patent,  would  add  still  more 
mightily  to  the  wealth  and  prosperity  of 
these  United  States. 

Last  year  the  total  receipts  of  the 
Patent  Office  were  $2,084,417.79  as 
against  $1,947,383.28  disbursements,  a 
net  gain  for  the  U.  S.  Treasury  of 
$I37,034-5i.  Nevertheless  in  certain 
divisions  the  work  of  the  office  is 
months  behind  on  account  of  lack  of 
facilities,  human,  humane,  corporeal, 
incorporeal  and  otherwise;  and  unfor- 
tunately, though  obviously,  the  classes 
in  which  there  is  the  greatest  activity 
in  invention  are  those  in  which  there 
is  the  greatest  delay,  and  hence  the 
greatest  hardship  to  all  concerned. 
Nearly  thirty  thousand  applications  for 
patents  are  awaiting  official  action  at  the 
present  time. 

Last  year  70,367  applications  for  pat- 
ents, including  designs,  were  filed,  of 
which  number  35,788  eventuated  into 
Letters  Patent;  5,065  Trade-Marks 
were  registered  out  of  7,369  applied 
for  ; and  21,867  patents  expired  by  time 
limitation,  the  inventions  involved  be- 
coming public  property. 

Of  the  35,000  odd  patents  issued  last 
year  as  above  stated,  31,000  were  to 
citizens  of  the  United  States — New 
York  State  leading  with  5,312,  or  one 
( Continued  on  page  6go) 
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Experimental  Department 

ThU  department  is  maintained  for  the  purpose  of  encouraging  the  experimenter  to  de* 
velop  new  ideas.  Every  reader  is  welcome  to  contribute  to  this  department.  Contributions 
should  be  written  on  one  side  of  the  paper  only,  using  as  many  sheets  as  are  necessary. 
Typewritten  contributions  employing  double  spacing  are  preferable.  Good  sketches  are  not 
necessary,  as  our  art  department  can  work  up  rough  sketches  that  are  clear  enough  to  illus- 
trate the  idea.  Sketches  must  be  made  on  separate  sheets  from  those  containing  the  de- 
scription. Return  postage  must  be  enclosed  if  return  of  unused  manuscript  is  desired. 

Three  prizes  ot  Five,  Two  and  One-Half  Dollars  and  One  Dollar  are  awarded  for.  the 
three  best  ideas  published  each  month.  Other  contributions  are  paid  for  at  space  rates.  '■ 


FIRST  PRIZE 

AN  AUTOMATIC  CURRENT  REG- 
ULATOR  FOR  MOTOR  CARS 

I had  a very  simple  though  efficient 
type  of  shunt  wound  dynamo  which  I 
wished  to  install  on  my  car  to  supply 
current  for  lighting  purposes.  The  in- 
stallation of  the  machine  itself  was  a 
comparatively  simple  matter,  for  the 
drive  was  taken  directly  off  the  cooling 


fan  pulley.  I foresaw  trouble,  however, 
in  the  regulation  of  the  output  at  varying 
speeds,  but  solved  the  problem  of  main- 
taining the  output  constant  in  the  fol- 
lowing manner : 

The  resistance  of  bismuth  increases 
when  it  is  placed  in  a magnetic  field  and 
the  amount  of  increase  varies  directly  as 
the  strength  of  the  field  within  certain 
limits.  Equipped  with  this  knowledge, 
I designed  the  regulator  shown  in  the  ac- 
companying sketch.  A coil  of  bismuth 
wire  was  placed  in  series  with  the  field 
of  the  dynamo,  this  coil  being  also  made 
the  core  of  a voltage  coil  which  was  con- 
nected across  the  lamp  circuit.  Under 
these  conditions  the  bismuth  coil  was 
subjected  to  the  variations  of  voltage  as 


indicated  by  changes  in  the  field  strength 
of  the  voltage  coil,  and  its  resistance 
fluctuated  accordingly.  When  the  volt- 
age rose  due  to  increased  speed,  the  field 
strength  increased  and  the  resistance  of 
the  bismuth  increased  in  proportion  cut- 
ting down  the  strength  of  the  field  cir- 
cuit and  tending  to  keep  the  voltage  nor- 
mal. As  a regulator,  this  arrangement 
worked  to  perfection. 

The  principal  trouble  encountered  was 


the  formation  of  the  bismuth  coil,  since 
that  metal  is  too  brittle  to  be  drawn  into 
a filament.  It  was  solved  by  embedding 
a long,  loosely-coiled,  steel  spring,  pre- 
viously oiled,  in  plaster  of  Paris  and, 
after  the  material  had  set,  unscrewing 
the  spring  from  the  plaster.  The  bis- 
muth, melted  of  course,  was  forced  into 
this  mold  with  the  aid  of  a dentist’s 
vacuum  casting  machine.  When  the 
plaster  was  carefully  broken  aw*ay,  a per- 
fect coil  of  the  desired  metal  was  left. 

Contributed  by 

/.  Naveman. 


Electro  magnets  are  being  installed 
by  treasure  hunting  ships  for  the  re- 
covery of  submerged  hulls. 


Digitized  by 


Google 


604 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  S 


SECOND  PRIZE 

HIGH  AMPERAGE  WIRELESS 
TELEPHONE  TRANSMITTER 

The  accompanying  drawings  show  an 
arrangement  for  building  a wireless  tele- 


phone transmitter  capable  of  withstand- 
ing high  amperage  without  heating. 

No  dimensions  are  given  for  the  rea- 
son that  transmitters  differ  in  size.  First 
secure  a wooden  base  of  suitable  size. 


brass  or  copper  rings  around  the  carbon 
backs.  Three  of  the  carbon  backs  have 
large  holes  through  their  centers  in  or- 
der to  accommodate  the  threaded  brass 
rod  which  passes  through  them.  Twenty- 
four  j4-inch  carbon  balls  are  placed  be- 
tween the  carbon  discs  and  backs. 

Inasmuch  as  the  drawings  are  prac- 
tically self-explanatory,  the  minor  con- 
structional details  are  left  to  the  builder. 

Contributed  by 

S’.  G.  Ryder. 


THIRD  PRIZE 

A HEATER  OR  STOVE  LIGHTER 

The  accompanying  diagram  and  de- 
scription explain  the  making  of  a handy 
device  to  start  a fire  in  a heater  or 
kitchen  stove  from  one’s  bed. 


For f carbon  bat/s 


Carbon  bachs 

Copper  or  heavy 
brass 


F/at  battery  nuts 

> 


lllipi 


Iliilillii 


Carbon  back  support 


Mashers  to  gire /irm 
support  to  rod 

ioi 

> 

EH 

Diaphragm 
Diaphragm,  joppar/ 


* . 
£Ml 


Then  take  a standard  telephone  transmit- 
ter and  remove  the  back  shell,  carbon 
grains  and  carbon  back.  After  this  has 
been  accomplished,  mount  the  telephone 
on  a wooden  upright  as  indicated  in  the 
drawings.  Next,  fasten  to  the  diaphragm 
a brass  threaded  rod  upon  which  have 
been  mounted  four  carbon  backs  meas- 
uring 1 inches  in  diameter.  These 
carbon  backs  may  be  purchased  at  most 
any  electrical  supply  house  or  manufac- 
turer of  carbon  materials.  Arrange  the 
carbon  backs  supporters,  which  are  made 
of  heavy  brass  or  copper  bent  around 
some  round  shaped  object  of  about  the 
same  size  as  the  carbon  backs,  on  a 
wooden  base  as  shown.  Battery  bolts 
and  nuts  may  be  used  for  clamping  the 


First,  procure  a board  for  the  base 
measuring  4 by  6l/2  by  ^ inches.  At 
about  one  inch  from  the  end  of  this 
board  place  two  binding  posts  about  1 
inch  apart.  Next,  take  a piece  of  about 


No.  28  or  30  iron  or  German  silver  wire 
and  coil  it  into  a cone  shape  so  that  a 
match  head  can  stand  in  it.  Fasten 
the  ends  of  this  coil  to  the  two  binding 
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posts  with  the  coil  between  the  posts.  At 
1 inch  from  the  other  end  of  the  board 
fasten  one  end  of  a piece  of  No.  14  wire 
about  7 inches  long,  so  that  it  will  stand 
upright.  The  other  end  of  this  wire 
should  be  made  into  a ring  shape  to  hold 
the  twisted  paper.  Three  or  four  dry 
cells  are  connected  to  the  binding  posts 
in  circuit  with  a push  button  over  the 
bed.  The  current  causes  the  wire  to  be- 
come red  hot,  which  ignites  the  match 
head  and  the  flame  goes  up  the  twisted 
paper  through  the  draft  hole  and  into  the 
stove,  thus  igniting  the  kindling  wood 
which  must  be  prepared  the  night  before. 
This  device  can  be  easily  disconnected 
and  moved  out  of  the  way  during  the 
day. 

Contributed  by 

Hubert  Ivey. 


A NOVEL  HOOK-UP 

In  the  accompanying  illustration  is 
shown  a novel  hook-up  for  use  with  a 
three-slide  tuner  on  which  an  additional 
slider  has  been  placed,  fixed  condenser, 
crystal  detector  and  receiver.  The  wir- 
ing diagram  is  self-explanatory.  The 
rough  timing  is  done  with  the  three 
sliders  lettered  A,  B and  C,  after  which 


close  tuning  is  effected  by  means  of 
slider  D. 

Contributed  by 

/.  Hooton . 


A ROTARY  VARIABLE  CON- 
DENSER 

The  condenser  shown  in  the  accom- 
panying illustration  is  much  easier  to 
construct  than  the  intersecting  plate 
type,  although  it  likewise  possesses  the 
rotary  action  that  is  so  much  desired. 


First  procure  a piece  of  curtain  pole 
about  an  inch  and  a half  in  diameter. 
The  kind  referred  to  consists  of  a wood- 
en cylinder  covered  with  a thin  sheet  of 
brass.  If  this  cannot  be  obtained,  a 
piece  of  wood  covered  with  tinfoil  will 
answer  nicely.  This  should  be  about 
seven  inches  long,  although  the  dimen- 
sions may  be  changed  to  suit  the  require- 
ments of  the  builder.  Remove  the  brass 
on  one  end  for  about  Yi  inch  and  cut  a 
shallow  groove  around  the  wood. 


Now  make  a wooden  cylinder  the 
same  size  as  the  brass-covered  one  and 
cut  a similar  groove  on  one  end.  Drive 
a small  rod  in  the  ends  of  the  rollers 
and  mount  them  as  in  the  drawing.  Place 
a cord  belt  around  the  grooved  ends  so 
that  when  one  is  turned  the  other  will 
also  rotate. 

Next,  get  a piece  of  light  silk  meas- 
uring six  inches  wide  and  about  ten 
inches  long.  On  this  piece,  paste  a strip 
of  tinfoil  5^2  inches  wide  and  long 
enough  to  reach  once  around  the  brass 
covered  cylinder.  GIuq  the  ends  of  the 
silk  to  the  cylinder  in  such  a manner  that 
when  the  knob  is  turned  it  will  be  rolled 
off  one  and  wound  on  the  other.  Con- 
nect the  brass  cylinder  to  the  rod  on 
which  it  turns  and  the  tinfoil  to  the  other 
rod.  Connections  can  be  made  to  bind- 
ing posts  by  means  of  brushes  rubbing 
against  the  rods.  The  condenser  may  be 
enclosed  in  an  attractively  finished  box 
and  will  present  a very  neat  appearance. 
If  the  belt  is  covered  with  powdered 
resin  no  trouble  will  be  experienced 
from  slippage. 

Contributed  by 

Lawrence  Pentland . 


Contributions  to  this  department  will 
receive  prompt  attention. 
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A USEFUL  WINDING  MACHINE 
The  winder  illustrated  herewith  will 
accomplish  the  average  winding  that  an 
amateur  has  to  do.  The  principal  part 
of  the  machine  is  the  traveling  wire 
guide.  At  the  ends  of  the  base  there 
are  two  bearings  through  which  passes 
a threaded  rod.  Directly  under  this  an- 


other rod  is  placed  to  steady  the  wire 
guide.  On  each  side  of  one  of  the  bear- 
ings a nut  and  lock  nut  should  be  placed 
on  the  threaded  rod  to  keep  it  from  mov- 


ing  back  and  forth.  At  the  same  end 
a pulley,  fig.  2,  is  held  on  the  rod  by  a 
wing  nut.  The  wire  guide,  an  L-shaped 
piece  of  metal,  travels  on  the  threaded 
rod.  There  are  four  holes  in  the  guide, 
one  for  the  steadying  rod,  two  threaded 
over  for  the  driving  rod  and  one  for  the 
wire  to  pass  through.  The  handle,  fig.  1, 
has  a pulley  and  chuck  attached.  The 
chuck  is  simply  a triangular  piece  of 
metal  with  bent  corners  that  are  sharp- 
ened so  as  to  hold  the  drum  head.  By 
whittling  the  wooden  wheel,  fig.  2,  the 


correct  ratio  may  be  obtained  between 
the  drum  and  the  guide  to  suit  different 
sized  wires.  The  rest  of  the  winder  is 
simple  enough  to  need  no  explanation. 
A heavy  rubber  band  should  be  used  as 
a belt.  I have  wound  several  loose-coup- 
lers and  a tesla  coil  on  my  machine.  I 
find  that  with  a little  experimenting  I 


can  wind  the  wire  close  or  space  it. 
Contributed  by 

/.  B . Worth . 


A RADIATION  INDICATOR 

An  efficient  indicator  for  the  radiation 
of  a transmitter  may  be  made  as  shown 
in  the  illustration  from  the  following 
materials : 

One  fibre  tube,  2 by  10  inches;  12  feet 
of  No.  8 copper  wire;  n inches  of  % by 
% inch  brass  rod ; a suitable  slider,  and 


a miniature  lamp  and  socket. 

Wind  the  wire  upon  the  tube  spacing 
the  turns  about  inch  apart.  Support 
the  tube  in  a suitable  frame  and  mount 
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the  slider  rod  and  lamp  socket  as  shown 
in  the  illustration. 

To  tune  a transmitting  set,  place  the 
slider  at  the  bottom  of  the  coil  and  ad- 
just the  helix  until  the  lamp  glows.  Raise 
the  slider  one  turn  at  a time  and  adjust 
the  helix  again.  Continue  this  procedure 
until  the  lamp  glows  with  the  least  num- 
ber of  turns  in  the  circuit. 

Contributed  by 

A.J.Macer. 


AN  AUTOMATIC  CUT-OUT 

When  storage  batteries  are  charged, 
some  form  of  cut-out  is  necessary  in  the 
circuit  to  prevent  the  batteries  from  re- 
versing and  discharging  back  into  the  cir- 
cuit or  line,  should  the  charging  current 


clamped  against  the  back  pole  of  the  coil. 
If  desired,  a pair  of  magnets  may  be 
used  in  place  of  the  single  coil.  C is  a 
bar  of  brass  about  x inch,  which  is 
pivoted  at  its  center  by  means  of  a small 
nail  sharpened  smoothly  to  a point  at 
each  end  and  soldered  perpendicularly  to 
the  length  of  the  brass  bar.  It  has  bear- 
ings in  two  dents  made  in  a U-shaped 
piece  of  brass  D.  It  is  better  if  the  up- 
per hole  is  omitted  and  a cone-shaped 
hole  in  the  end  of  an  adjusting  screw, 
N,  substituted.  Bar  C carries  on  one  end 
a soft  iron  armature  E and  on  the  other 
end,  fixed  by  screws,  is  a small  piece  of 
hard  fibre  F.  Screwed  to  this  is  the  con- 
tact blade  G,  cut  and  bent  as  shown  from 
i/32  inch  copper.  The  ends  of  the  con- 


be  interrupted  or  fall  below  a given 
value.  Especially  is  this  true  when  bat- 
teries are  charged  from  a generator 
driven  by  a gasoline  engine,  as  in  the  case 
of  a home  lighting  plant. 

I haVe  used  a cut-out  of  the  type 
shown  in  the  accompanying  drawing  for 
about  two  years,  and  it  has  never  failed 
or  given  any  trouble.  At  times  it  has 
been  used  on  currents  as  high  as  90  volts 
and  3 amperes 

On  a fibre  or  porcelain  base  a coil  A 
is  mounted  in  the  usual  manner.  To  in- 
crease the  strength  by  using  both  poles  of 
the  coil,  a piece  of  soft  iron  B is  bent  and 
placed  as  shown;  the  short  arm  being 


tact  blade  should  be  sharpened  and 
rounded  off,  so  as  to  readily  enter  the 
clips  S S.  These  clips  are  made  of  two 
strips  of  thin  copper  bent  to  a Z shape 
as  shown.  The  blade  should  slide  easily 
in  and  out  of  these  clips  without  too 
much  friction,  and  with  no  tendency  to 
stick.  Under  normal  conditions  the  con- 
tacts are  free  from  the  clips  because  of 
the  pull  exerted  by  the  spiral  spring  H. 
Screw  K furnishes  a means  of  adjusting 
the  tension  of  the  spring  so  that  the  break 
will  come  when  desired.  The  winding 
on  the  coil  A is  of  enameled  magnet 
wire,  large  enough  to  carry  the  full 
charging  current  because  it  is  placed  in 
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series  with  same.  The  connections  are 
shown  by  the  dotted  lines.  While  plac- 
ing this  cut-out  in  series  makes  it  neces- 
sary to  reset  it  by  hand,  I consider  it 
better  in  most  cases  than  the  parallel 
connection,  as  it  gives  a much  quicker 
break  and  consequently  there  is  not  so 
much  tendency  to  arc  at  the  contacts. 
However,  if  it  is  desired  to  have  the  cut- 
out close  itself  when  the  current  resumes 
its  normal  value,  the  coil  should  be 
wound  with  fine  wire,  of  a size  and 
length  to  keep  the  current  down  to  about 
to  ampere,  or  5 to  10  watts. 

Contributed  by 

James  P.  Lewis. 


A NOVEL  INTERRUPTER  FOR 
SPARK  COILS 

The  following  is  a simple  form  of  in- 
terrupter that  will  be  found  entirely  sat- 


isfactory when  used  with  a spark  coil. 
Procure  a glass  tube  about  20  cm.  in 


One  may  experience  some  trouble  in 
drawing  the  middle  part  of  the  tube  suf- 
ficiently fine,  for  here  the  hole  must  be 
almost  as  small  as  that  in  a thermometer 
tube. 

Next,  procure  a glass  jar — a one-pint 
fruit  jar  will  answer — and  fit  into  the 
top  a wooden  or  hard  rubber  cover.  Bore 
two  holes  in  the  cover  to  pass  through 
the  ends  of  the  glass  tube  and  also  mount 
two  binding  posts  on  top. 

Cement  the  tube  to  the  cover  as  in 
fig.  B,  and  run  wires  from  binding  posts 
to  the  ends  of  tube. 

To  operate,  fill  the  tube  with  mercury 
and  the  glass  jar  with  water.  Connect 
the  interrupter  in  series  with  a key,  4 to 
8 volt  battery,  and  the  primary  of  the 
spark  coil. 

The  interruptions  secured  by  means  of 
this  device  are  steady  and  of  a high  fre- 
quency. 

Contributed  by 

James  L.  Green. 


A SIMPLE  CURRENT  RECTIFIER 

A rectifier  for  changing  alternating 
current  into  direct  current  may  be  read- 
ily made  from  the  description  that  fol- 
lows: 

Procure  four  pieces  of  lead,  each  hav- 
ing about  24  square  inches  of  surface, 
four  pieces  of  aluminum,  each  having 
about  15  square  inches  of  surface  and 
four  two-quart  fruit  jars.  The  lead 
plates,  having  more  surface  than  the  alu- 
minum ones,  should  be  corrugated  as 


length  and  4 to  6 mm.  in  internal  di-  shown  in  Fig.  1,  in  which  A represents 
ameter.  Heat  it  in  a flame  until  soft,  the  aluminum  plate  and  L the  lead  plate, 
and  then  draw  out  and  bend  as  in  fig.  A.  The  rectifier  cells  should  be  connected 
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as  shown  in  Fig.  2.  Each  jar  is  filled 
with  a solution  comprising: 


Water  2 quarts 

Alum 3 tablespoonfuls 


Sodium  Carbonate...  2 tablespoon fuls 
Such  a rectifier  as  is  described  above 
will  furnish  4 to  5 amperes  of  direct  cur- 
rent which  is  sufficient  to  charge  storage 
batteries  or  to  operate  small  motors. 
Contributed  by 

Warren  Clark . 


suitable  means.  A battery  carbon  cup 
is  set  under  the  sharpened  carbon  rod. 

The  wiring  can  be  readily  followed 
from  the  drawing.  The  signals  will  be 
considerably  augmented  in  volume  and 
75-ohm  receivers  used  in  this  manner 
can  be  made  to  favorably  compare  with 
those  of  higher  resistance. 

Contributed  by 

Creak  Williams . 


A SIMPLE  POLARITY  INDI- 
CATOR 

One  of  the  simplest  detectors  for  elec- 
trical polarity  is  blueprint  paper.  A 
white  spot  appears  around  the  negative 
pole  when  the  moistened  paper  is  in  con- 
tact with  the  wire,  while  the  positive 
wire  has  no  effect  on  it  at  all. 

Contributed  by 

John  Schmekeis. 


HOW  TO  STRENGTHEN  WEAK 
RADIO  SIGNALS 

This  suggestion  will  undoubtedly 
prove  of  much  interest  and  value  to  the 
somewhat  handicapped  wireless  experi- 
menter who  has  but  two  75-ohm  receiv- 
ers with  which  to  receive  messages. 

Procure  one  foot  of  No.  36  steel  wire 
and  stretch  it  between  two  uprights  as 
shown  in  the  accompanying  illustration. 
At  about  3 inches  from  one  end  of  this 
wire  attach  a 3-inch  piece  of  No.  14  cop- 
per wire  which  is  fastened  at  its  lower 
extremity  to  the  diaphragm  of  one  of  the 
75-ohm  receivers  by  means  of  a few 
drops  of  paraffine.  At  3 inches  from 


A COMPRESSED  AIR  TANK 

An  efficient  and  easily  made  com- 
pressed air  tank  can  be  constructed  from 
the  following  materials: 

First  procure  an  old  boiler  such  as  is 
used  for  heating  purposes  and  patch  up 
the  holes  and  solder  all  leaks  carefully. 
If  nothing  better  can  be  had,  a good 
sized  garbage  can  may  be  used  by  sold- 
ering the  covering  on  so  as  to  make  it 
airtight. 

Bore  a hole  in  one  side  and  solder  on 
a valve  that  can  be  obtained  from  an 


old  bicycle  tire.  Another  valve,  such  as 
is  used  in  a miniature  steam  engine,  is 
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the  opposite  end  of  the  steel  wire,  fasten 
a sharpened  carbon  rod  about  J4  inch 
long,  which  is  held  to  the  wire  by  some 


also  soldered  in  another  hole.  A rubber 
hose  is  firmly  fastened  to  the  steam 
valve.  If  it  can  be  procured,  a steam 
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gauge  should  also  be  soldered  to  another 
hole  in  the  tank.  The  air  is  compressed 
by  means  of  a bicycle  pump  attached  to 
the  tire  valve. 

This  compressed  air  tank  can  be  used 
with  the  blow  torch  described  in  Mod- 
ern Electrics  and  Mechanics,  with  a 
wood  burning  outfit,  or,  if  the  tank  is 
large  enough,  it  can  be  used  to  inflate 
bicycle  tires. 

Contributed  by 

Ralph  A.  Hiteshew. 


A NOVEL  WATCH 

A very  novel  and  convenient  watch 
may  be  made  by  removing  the  hands  of 
an  inexpensive  watch  and  replacing  them 
with  two  aluminum  discs  which  are 
marked  with  the  hours  and  minutes  as 
shown  in  one  of  the  accompanying  draw- 
ings. 

When  the  discs  are  placed  on  the  hour 
and  minute  hand  pinions,  they  should  be 
so  turned  that  some  even  hour  on  the 
large  disc  will  come  directly  in  line  with 
the  center  line  of  the  stem,  and  a line 
should  be  scratched  on  the  crystal  which 
corresponds  to  the  center  line  of  the 
stem. 


To  tell  the  time,  read  off  the  hour  on 
the  large  disc  which  is  nearest  to  the  cen- 


ter line  of  the  stem  and  the  correspond- 
ing minutes  from  the  small  disc  when  the 
minutes  are  less  than  30.  When  the  min- 
utes are  greater  than  30,  read  the  hour 
to  the  right  of  the  line  scratched  on  the 
crystal. 

If  the  crystal  is  painted  black  on  the 
under  side  and  a rectangle  of  the  paint 
% inch  by  l/i  inch  is  scratched  off,  having 
for  its  center  the  line  scratched  on  the 
crystal,  and  if  the  two  discs  are  coated 
with  luminous  paint,  the  time  can  be  seen 
on  the  darkest  night. 


One  of  the  illustrations  gives  an  idea 
how  the  watch  will  look  when  assembled. 
The  time  shown  is  10.45. 

Contributed  by 

Davis  H.  Tuck. 


AN  ELECTRIC  SOLDERING  IRON 

Anyone  having  electric  light  current 
can  easily  make  this  efficient  soldering 
iron  with  few  tools  and  at  a small  cost. 

Chuck  the  copper  tip  of  a soldering 
iron  in  a lathe  and  turn  it  down  to  a 
diameter  which  will  tightly  fit  a brass 
tube  for  about  Take  a 5/16  iron 

rod  and  thread  it  for  about  4".  Drill  a 


hole  in  the  soldering  iron  tip,  and  tap  it 
to  fit  the  rod  as  shown  in  sketch. 

The  rod  is  then  thoroughly  covered 
with  mica.  Mica  washers  are  placed  on 
both  ends  of  the  heating  coil.  On  this 
section  of  the  rod  which  is  covered  with 
mica,  the  heating  element  is  wound.  It 
is  composed  of  about  32  feet  of  No.  28 
18%  German  silver  wire  when  the  iron 
is  intended  for  use  on  no-volt  circuits. 
The  wire  is  wound  carefully  around  the 
tube  and  each  layer  is  insulated  with  mica 
or  paper  asbestos  until  the  coil  contains 
all  the  wire.  Then  slip  over  the  brass 
tube  which  fits  the  copper  tip.  Mica  in- 
sulating bushings  are  fastened  in  the 
larger  metal  washer,  Z>,  and  a nut  fitted 
on  the  threaded  bar  holds  the  parts  of 
the  soldering  iron  together.  Good  insu- 
lation is  necessary.  The  flexible  connect- 
ing cord  from  the  heating  coil  should 
have  fireproof  or  asbestos  insulation.  An 
ordinary  plug  can  be  fastened  to  the  con- 
necting cord  which  should  be  about  5 or 
6 feet  in  length. 

Contributed  by  Ralph  Hiteshew . 


Tree  planting  on  national  forests  has 
to  be  confined  to  comparatively  short  in- 
tervals in  spring  and  fall.  In  spring  it 
starts  when  the  snow  melts  and  stoos 
with  the  drying  out  of  the  ground ; in  the 
fall  it  comes  between  the  fall  rains  and 
first  snowfall. 
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Practical 


This  department  is  devoted  to  contributions  that  deal  with  new  tools,  machinery, 
methods  of  simplifying  different  tasks  and  other  similar  subjects  of  interest  to  the  elec- 
trician and  mechanic  in  particular,  and  everyone  in  general.  Contributions  to  this  depart- 
ment should  not  exceed  200  words.  A rough  sketch  is  desirous  in  instances  where  the  idea 
will  be  tendered  more  comprehensible  by  its  use.  All  contributions  will  be  paid  for  at 
regular  space  rates  on  publication. 


HOME  MADE  OXYGEN  CARBON 
REMOVER 

It  is  my  painful  task,  from  time  to 
time  as  occasion  demands  it,  to  remove 
the  accumulation  of  carbon  from  the 
combustion  chamber  and  piston  of  the 
stationary  engine  which  I use  for 
power  purposes.  Formerly  the  work 
was  accomplished  by  removing  the 
cylinder  head,  enabling  ready  access  to 
the  covered  surfaces.  But  after  hav- 
ing witnessed  the  ease  with  which  an 
automobile  repairman  cleansed  the  six 
cylinders  of  a car  motor  by  the  oxygen 
process,  I went  back  to  the  shop  and 
constructed  the  piece  of  apparatus 
shown  in  the  accompanying  illustration 
and  which  has  proved  quite  effective. 

It  comprises  nothing  more  compli- 
cated than  a short  length  of  wrought 
iron  pipe  IJ4  inches  in  diameter, 
threaded  and  capped  at  either  end. 
Through  one  cap  a hole  was  drilled  and 
tapped,  and  a similarly  threaded  length 
of  brass  tubing  was  screwed  into  the 
hole.  A suitable  length  of  annealed 
copper  tubing  was  soldered  in  the  end 
of  the  brass  pipe.  A handle  was  pro- 
vided by  fitting  a piece  of  quarter-inch 
strap  iron,  drilled  for  the  passage  of  the 
brass  tubing,  in  place  with  a nut  as 
shown  by  the  sketch.  The  handle  was 
taped. 

To  use  the  device,  a small  quantity 
of  chlorate  of  potash,  to  which  has  been 
added  a teaspoonful  of  manganese  diox- 
ide— the  two  being  thoroughly  incorpo- 
rated— is  introduced  into  the  chamber 
formed  by  the  pipe;  the  rear  cap  being 
removed  for  that  purpose.  After  the  cap 
has  been  tightly  screwed  in  place  again, 
the  chamber  is  heated  with  a blow 
torch  and  the  end  of  the  flexible  cop- 


per tubing  is  introduced  into  the  com- 
bustion chamber  of  the  motor.  As 
soon  as  the  ingredients  are  heated  suf- 
ficiently, oxygen  is  given  off  and  the 
heat  should  be  kept  constant  to  ensure 
a steady  flow.  In  the  presence  of  the 
oxygen,  the  caked  carbon  can  be  easily 
ignited  and  will  bum  from  the  surfaces 
in  a minimum  of  time.  Care  should  be 
taken  not  to  apply  too  much  heat.  For 
cleaning  multiple  cylinder  motors,  the 
quantities  of  chemicals  can  be  in- 
creased. Since  the  manganese  dioxide 


acts  merely  to  stimulate  the  decompo- 
sition of  the  potassium  salt,  it  is  evi- 
dent that  the  proportions  are  not  all 
important.  Both  chemicals  can  be  ob- 
tained at  any  chemists  in  small  quan- 
tities and  at  low  cost;  care  should  be 
taken  with  the  potassium  chlorate  not 
to  leave  it  in  contact  with  any  foreign 
substance. 

Contributed  by 

/.  Navemon . 


EFFICIENT  DETECTOR  BASES 

By  the  following  method  good  bases 
for  detectors  can  be  made  at  a small  frac- 
tion of  the  cost  of  solid  hard  rubber  ones. 
The  drawing  explains  itself : i is  a piece 
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of  hard  rubber  sheeting ; 2 is  the  wooden 
base ; 3 a hard  rubber  washer ; 4 a piece 
of  hard  rubber  tubing,  and  5 a machine 
screw  on  which  the  detector  is  mounted. 
Similar  holes  must  be  made  for  the  bind- 
ing posts  and  at  all  other  places  where 
insulation  is  required.  The  wooden  part, 
2,  may  be  stained  black. 


I have  a detector,  like  the  one  de- 
scribed on  page  1066  of  the  January, 
1913,  issue  Modern  Electrics,  mounted 
on  a base  like  the  one  above  mentioned 
and  I am  sure  it  would  compare  favor- 
ably with  any  other  detector. 

Contributed  by 

Leslie  Jones. 


SIMPLE  HOME-MADE  HINGES 

A very  good  and  simple  hinge  for  box- 
es may  be  made  by  following  the  instruc- 
tions given  below. 

The  sketch  is  self-explanatory.  The 
hinge  should  be  cut  from  some  sheet 
metal ; brass  being  very  suitable  for  this 
purpose.  Tin  may  be  used  for  lighter 
work.  Three  holes  should  be  drilled — 


one  in  each  of  the  corners. 
Contributed  by 

M.  E . Robertson. 


A SIMPLE  METHOD  TO  CUT 
GLASS 

A very  good  Leyden  jar  can  be  made 
from  any  ordinary  fruit  jar.  A piece 
of  strong  string  is  tied  very  tightly 
around  the  neck  of  the  jar  and  it  is  im- 


merged  in  boiling  water.  After  it  has 
been  thoroughly  heated  it  is  taken  out 
and  immediately  plunged  into  cold  water. 
Remove  the  string  and  a slight  crack 
will  be  seen  in  place  of  the  string. 
Slightly  tap  the  top  of  the  jar  and  it  will 
fall  off.  Another  way  in  which  to  per- 
form this  operation  is  to  first  soak  the 
string  in  kerosene  or  gasoline.  The 
string  is  then  ignited  and  allowed  to 
bum  all  the  way  around.  The  jar  is 
then  plunged  into  cold  water  as  before 
and  it  will  again  be  found  that  the  top 
may  easily  be  removed  by  slightly  tap- 
ping it. 

Contributed  by 

F . C.  Justice. 


HOME-MADE  NAIL  SET 

A good,  durable,  non-slip  finger  grip 
nail  set  can  be  easily  and  quickly  made 
at  the  shop  or  home  from  an  ordinary 
round  file. 


The  illustration  plainly  shows  how 
same  is  made. 

Contributed  by 

B.  W.  Verne. 


A FLUX  FOR  CLEANING  THE 
SOLDERING  IRON 

In  order  to  accomplish  successful  sol- 
dering, the  iron  or  copper,  as  it  is  called, 
must  be  perfectly  clean  and  tinned.  When 
a tinned  iron  is  put  back  in  the  flame  to 
be  further  heated,  an  oxide  forms  on  the 
iron.  To  remove  this  oxide  quickly  a 
form  of  flux  is  necessary  in  order  to  con- 
tinue the  soldering. 

Procure  a block  of  hard  wood  2J/2”  by 
4"  by  YC  thick  and  place  on  the  top  of 
it  a clean,  stiff  piece  of  tin.  The  tin  may 
be  fastened  to  the  block  by  countersunk 
brass  screws,  one  being  placed  on  each 
corner.  Sprinkle  over  the  tin  some  pow- 
dered ammonium  chloride,  commercially 
known  as  salammoniac.  Place  a few 
small  pieces  of  half  and  half  solder  over 
the  salammoniac.  Heat  the  iron  and  rub 
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it  over  the  surface  of  the  tin.  The  sal- 
ammoniac  removes  all  traces  of  oxide 
from  the  iron  and  causes  the  solder  to 
adhere.  It  is  a very  good  plan  to  rub 
the  iron  with  an  old  rag  before  trans- 
ferring it  to  the  tin-covered  block. 

Contributed  by 

Earl  E.  Taylor. 


ELECTRIC  SWITCH  LOCK 

The  accompanying  illustrations  show  a 
simple  electric  switch  lock  which  may 
readily  be  made  from  a drawer  lock.  The 
lock  is  enclosed  in  a nicely  polished  box 
so  as  to  add  to  the  appearance  of  the 
switch.  The  lock  is  so  constructed  that 
when  the  key  is  turned,  the  bar  presses 
again  two  spring  copper  strips,  thus  clos- 
ing a circuit.  These  copper  strips  are 
placed  on  the  underside  of  the  box  cover, 
while  the  lock  is  held  on  the  inside  of  the 
front  of  the  box.  The  copper  strips  are 


placed  close  together  so  as  to  leave  a slit 
of  about  1/32  of  an  inch. 

The  author  has  used  a lock  construct- 
ed according  to  these  directions  to  pro- 
tect a circuit  against  tampering  by  un- 
authorized persons.  It  was  used  in  con- 
nection with  a small  motor.  The  lock 
is  connected  in  the  circuit  in  the  same 
manner  as  any  single-pole  switch. 

Contributed  by 

Walter  Nehring. 


DETERMINING  THE  LOGARITH- 
MIC DECREMENT  OF  A STA- 
TION 

To  find  the  decrement  of  a wireless 
set  it  is  necessary  to  have  a decremeter, 
which,  though  rather  hard  to  make,  will 
prove  very  useful. 

A decremeter  consists  of  a milli-am- 
meter,  variable  condenser,  and  an  induct- 
ance. The  inductance  can  be  made  by 
winding  about  15  turns  of  stranded  wire 


on  a hoop  about  6 inches  in  diameter,  or 
better  still,  by  winding  this  hoop  with 
stranded  wire  consisting  of  forty  No.  40 
enameled  wires,  and  also  connecting  the 
instruments  with  this  kind  of  wire. 


The  connection  of  the  decremeter  is 
shown  in  Figure  1. 

We  will  now  have  to  find  the  decre- 
ment of  the  decremeter  (which  will  vary 
in  the  different  instruments)  by  solving 
the  following  equation : 

R 

8 = 

2NL 


In  which: 

8 = Decrement  of  the  decremeter. 

R = High  frequency  resistance  without 
the  variable  condenser. 

N = Frequency. 

L = Inductance  in  Henrys. 

To  find  the  high  frequency  resistance 


for  R it  will  be  necessary  to  substitute  a 
Wheatstone  bridge  in  place  of  the  varia- 
ble condenser  B.  Figure  1. 

The  high  frequency  resistance  of  No. 
40  wire  is  the  same  as  the  low  frequency 
resistance. 
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1 

N = — — 

2ir  VLC 

N = Frequency. 

L = Inductance. 

C = Capacity. 

7T  = 3.1416. 

After  solving  one  and  possibly  both 
of  the  above  equations  you  will  have  the 
decrement  of  your  decremeter. 

To  find  the  decrement  of  both  circuits, 
a b c and  d e f (Fig.  2),  solve  the  fol- 
lowing equation : 

Bm — B 

$1  -f-  8a  — 7T 

Bm 

In  which: 

= Decrement  of  your  decremeter. 

$2  = Decrement  of  the  unknown  circuit 
d e f (Fig.  2.) 
v = 3.1416. 

Bm  = Degrees  on  the  variable  condenser 
scale  when  circuits  a b c and 
d e f are  at  resonance. 

B r=  Degrees  on  the  variable  condenser 
scale  when  the  milli-ammeter 
reads  7/10  of  resonance. 

To  find  7/10  of  resonance,  turn  the 
variable  condenser  back  till  the  milli- 
ammeter  reads  7/10  of  what  it  did  when 
the  two  circuits  were  at  resonance.  Af- 
ter this  equation  is  solved,  subtract  the 
decrement  of  the  decremeter  from  the 
decrement  thus  found  and  the  remaining 
will  be  the  decrement  of  the  unknown 
circuit  d e f. 

Contributed  by 

A Radio  Experimenter. 

A better  method  of  finding  the  decrement  of  the 
decremeter  would  be  to  set  it  vibrating  by  means  of 
some  form  of  shock  excitation  (e.g.,  using  a highly 
damped  buzzer  circuit  as  an  exciter)  ana  applying 
the  "detuning”  method  mentioned  above.  The  decre- 
meter circuit  would  then  vibrate  in  its  own  period 
and  damping,  and  its  decrement  could  be  obtained 
by  means  of  the  third  equation,  S%  being  consid- 
ered as  zero.  That  is. 


This  procedure  should  be  applied  at  a number  of 
wave  lengths  and  a curve  drawn  showing  the  decre- 
ment of  the  decremeter  at  various  wave  lengths. 

Still  another  method  would  be  to  use  an  arc  as  an 
exciter,  the  decrement  of  the  arc  circuit  being  con- 
sidered as  zero. 

Readers  interested  in  this  subject  should  not  fail 
to  read  the  article  describing  the  papers  read  before 
the  recent  meeting  of  the  institute  of  Radio  Engi- 
neers, appearing  in  this  issue,  which  deals  with  a 
similar  subject. — The  Edxtox. 


ics  who  find  it  necessary  to  carry  a screw- 
driver or  similar  shaped  tool  about,  will 
find  that  a very  serviceable  holder  can  be 


made  from  an  ordinary  wire  crown  bot- 
tle cap  remover.  This  can  be  secured 
with  thread  on  overalls.  The  tools  are 
placed  in  as  shown. 

Contributed  by  Bert  IV.  Verne. 

TO  REMOVE  STOPPERS 

Heat  the  neck  of  the  bottle  by  pouring 
hot  water  around  it,  or  by  turning  it  over 
quickly  in  a flame.  This  expands  the 
neck  and  allows  the  stopper  to  be  with- 
drawn. Still  another  method  is  to  gen- 
tly tap  the  stopper  with  some  wooden 
object  until  it  is  loosened.  Stoppers  may 
often  be  removed  by  soaking  in  hot  wa- 
ter or  by  placing  a little  oil  around  them, 
which  gradually  sinks  in  and  loosens 
them. 

Contributed  by 

Chas.  A.  Watcher , Jr. 

HAND  PROTECTOR  ON  LADLES 

In  foundries  and  shops  where  hand 
ladles  are  used  for  pouring  metal,  the 
hand  supporting  the  weight  near  the 
ladle  is  quite  frequently  burned  by  the 


great  heat,  as  well  as  by  splashes  of  the 
hot  metal. 

By  placing  on  the  light  sheet  iron  pro- 
tector, as  shown,  the  hand  is  well  pro- 
tected. 

Contributed  by 

B.  W . Verne. 
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PATTERN  MAKING 


Describing  the  Interesting  and  Profitable  Trade  of  Pattern  Making 
and  the  Means  of  Learning  It 

By  G.  H.  Willard 


Editor's  Note  : This  is  the  first  installment  of  a series  on  Pattern  Making  that  will  be  pub- 
lished from  time  to  time.  The  object  of  this  series  is  to  instruct  readers  of  Modern  Elec- 
trics and  Mechanics  in  the  trade  of  pattern  making.  Mr.  G.  H.  Willard,  the  author  of  the 
series,  has  had  wide  experience  in  this  field  and  is  indeed  well  qualified  for  the  work  he  has 
undertaken. 


WHAT  is  pattern  making?  That  is 
a question  that  has  been  asked 
a great  many  times  by  people  that  have 
no  knowledge  of  mechanical  trades. 
There  are  several  different  kinds  of  pat- 


tern making.  The  boot  and  shoe  indus- 
try has  a pattern  maker.  The  different 
pieces  of  leather  in  the  boot  or  shoe  are 
cut  to  a certain  shape  and  size;  to  cut 
these  and  have  a great  quantity  of  each 
shape  and  size,  a pattern  is  made  first  and 
they  are  all  cut  like  it.  The  person 
making  this  first  sample  or  pattern  is 
called  a pattern  maker.  The  hat  indus- 
try also  has  a pattern  maker.  The  pat- 
tern in  this  line  is  the  block  that  the  hat 
is  made  on.  A new  style  or  shape  of  hat 
has  to  have  a block  made  first,  which  is 
made  of  plaster  Paris  and  is  cut  and 
shaped  with  a knife  and  other  tools  used 
for  this  work  to  the  desired  shape  and 
size.  The  maker  of  this  block  is  called 
a pattern  maker.  The  garment  makers 
have  a pattern  maker,  his  duties  being  to 
make  shapes  of  the  different  pieces  of 


cloth  for  the  new  styles  of  dresses  or 
wearing  apparel.  Any  new  design  of 
any  new  thing  of  which  there  are  several 
wanted,  is  first  made  into  a pattern  and 
the  others  are  made  from  the  pattern. 
The  class  of  pattern  maker  I will  try  to 
illustrate  and  describe  is  the  wood  pat- 
tern maker,  who  comes  under  the  me- 
chanical lines.  Any  new  design  of  ma- 
chinery or  anything  cast  in  metals  em- 
ploys this  class  of  mechanic  so  that  the 
desired  casting  can  be  obtained.  The  duty 
of  the  wood  pattern  maker  is  to  make 
something  out  of  wood  so  that  a casting 
of  similar  shape  can  be  made  in  what  is 
called  a foundry. 

Until  the  seventeenth  century  little  was 


known  of  this  class  of  pattern  making 
as  a trade.  Today,  it  is  one  of  the  fore- 
most trades  in  the  mechanical  lines.  Why 
it  is  considered  one  of  the  foremost 
trades  is  because  there  are  other  trades 
that  must  be  also  mastered  by  the  pat- 
tern maker.  One  of  the  other  trades  is 
drawing,  which  is  highly  essential  be- 
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cause  when  the  pattern  maker  has  a new 
pattern  to  make  he  receives  a drawing 
showing  the  shape  and  sizes  by  figures  of 
the  casting  wanted.  He  must  picture  in 
his  mind  the  shape  and  size  the  casting 
will  be  when  taken  out  of  the  sand.  The 
drawing  is  the  only  thing  the  pattern 


maker  has  to  work  from.  Another  trade 
is  the  metal  foundry.  A good  knowl- 
edge of  this  should  be  acquired  so  that 
the  pattern  maker  will  know  the  best 
way  to  make  the  pattern  for  the  foundry- 
man's  convenience.  A great  many  times 
there  is  more  than  one  way  to  make  a 
pattern  and  a good  knowledge  of  the 
foundry  enables  him  to  know  the  best 
way  to  make  it.  Another  trade  that 
should  be  known  is  that  of  the  machin- 
ist. The  drawings,  do  not  show  how 
work  is  going  to  be  held  in  the  lathe  or 
planer  for  the  machinist  to  work.  A 
knowledge  of  this  trade  helps  the  pat- 
tern maker  because  he  will  know  where 
and  what  shape  to  make  lugs  on  the  pat- 
tern so  it  can  be  held  in  machines.  The 
drawings  generally  show  what  parts  are 
to  be  machined  and  the  pattern  maker 
has  to  allow  whatever  finish  he  thinks 
necessary  on  these  parts.  Mathematics 
is  another  very  important  factor,  as 
there  are  often  angles,  degrees  and  sev- 
eral dimensions  to  be  figured ; also  prob- 
lems of  different  kinds  arise  that  a 
knowledge  of  mathematics  helps  to  solve. 
A knowledge  of  how  to  use  wood-work- 
ing tools  as  well  as  both  hand  and  ma- 
chine tools,  is  a very  important  requisite. 
Years  ago,  very  little  was  known  about 
machine  tools.  Today  a pattern  shop 
without  machine  tools  is  not  considered 
up-to-date.  Imagine  yourself  sawing  a 
log  into  boards  by  hand.  A pit  is  dug  in 
the  ground  and  the  log  laid  across  it, 
one  man  working  down  in  the  pit  and 


the  other  on  top,  drawing  a large  saw  up 
and  down.  Picture  any  one  planing  a 
board  by  hand  from  one  inch  to  one- 
quarter  inch  thick.  Say  the  board  is 
twelve  feet  long  and  twelve  inches  wide. 
This  is  what  was  done  years  ago.  Take 
a look  in  a wood-working  shop  to-day 
and  see  how  this  same  work  is  done.  A 
large  log  to-day  is  sawed  into  boards  all 
at  once  by  what  are  called  gang  saws, 
some  machines  for  this  work  being  made 
with  several  large  circular  saws  all  on 
one  arbor,  while  other  machines  are  made 
with  several  band  saws  so  arranged  that 
boards  are  cut  to  any  thickness  desired. 
The  boards  are  rough  and  show  the  saw 
marks.  To  make  them  smooth  and  par- 
allel they  are  fed  into  what  is  called  a 
cylinder  planer.  By  this  machine  they 
can  be  planed  to  any  desired  size  and 
will  all  be  the  same  thickness  and  have 
parallel  sides.  Some  shops  are  well 
equipped  with  machine  tools,  while  oth- 
ers are  very  poorly  supplied.  There  are 
several  different  kinds  of  hand  tools 
used  which  will  be  described  later.  Wood 
patterns  are  made  so  that  different  met- 
als can  be  cast  from  them.  The  pattern 
maker  must  know — when  he  starts  on  the 
pattern — what  metal  is  wanted,  as  differ- 
ent metals  have  a different  so-called 
“shrink.”  The  drawing  generally  states 
the  metal  desired.  Supposing  a pattern 
were  made  for  cast  iron  first,  then  the 
draughtsman  changed  his  mind  and 


wanted  it  made  of  brass.  This  would 
necessitate  another  new  pattern,  because 
the  shrink  on  brass  is  different  than  that 
of  iron.  Then  again,  he  may  change  his 
mind  and  want  jt  made  of  steel.  This 
would  require  another  new  pattern  as 
the  shrink  of  steel  is  still  different,  so 
( Continued  on  page  625) 
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HIGH  FREQUENCY  CURRENT  APPARATUS 


A Series  of  Articles  Covering  the  Theory,  Making  and  Operation  of 
High  Frequency,  X-Ray  and  Ozone  Apparatus* 


By  Frank  Brewster 


CHAPTER  IV- HOW  TO  BUILD  AN  UNIPULSATOR 


A unipulsator  set,  similar  to  that  de- 
scribed in  the  first  part  of  the  last  chap- 
ter, is  easily  built  and  is  far  cheaper  than 
if  purchased  from  manufacturers. 

A special  high  tension  step-up  trans- 
former suitable  for  the  purpose  can  be 
made  by  anyone  possessing  ordinary  me- 
chanical skill,  the  only  monetary  expense 
being  that  for  the  necessary  material 
which  should  not  exceed  one  hundred 
dollars,  including  rectifier  valve  and 
choke  coil. 

The  design  for  the  transformer  de- 
scribed hereafter  is  special,  and  has  not 
been  copied  from  that  of  some  manu- 
facturer, although  the  same  results  can 
be  obtained  with  it  as  with  those  on  the 
market. 

Its  rating  is  5 kilowatts,  actual  second- 
ary output,  the  primary  input  being 
slightly  greater  to  compensate  for  the 
small  loss  in  the  transformation  of  the 
current.  The  electrical  efficiency  is  about 
96  per  cent.,  or  in  other  words,  96  per 
cent,  of  the  energy  put  into  the  primary 
reappears  in  the  form  of  stepped-up  sec- 
ondary current,  suitable  for  X-ray  pur- 
poses. This  is  quite  a contrast  to  the 
operating  efficiency  of  induction  coils, 
which  never  reach  a higher  efficiency 
than  60  to  70  per  cent. — and  seldom  that 
high. 

The  design  here  described  in  detail,  is 
for  a no-volt,  60-cycle  A.  C.  circuit,  the 
current  consumed  by  the  primary  wind- 
ing at  full  load  registering  45.5  amperes. 
The  secondary  output  is  120,000  volts 
normally,  and  .0416  amperes  or  41.6  mil- 
liamperes;  a milliampere  being  1-1000 
of  an  ampere.  The  potential  of  the  sec- 
ondary current  is  susceptible  of  varia- 
tion and  can  be  increased  considerably 
by  cutting  out  some  of  the  primary  turns, 
and  decrease  in  voltage  is  accomplished 

•This  series  began  in  tbe  February,  1914,  issue. 
It  is  necessary  to  refer  to  prerious  instilments  for 
a better  understanding  of  tbe  present  description. 
Back  numbers  may  be  bad  at  16  cents  each. — Thi 
Edito*. 


by  the  insertion  of  inductance  in  the  pri- 
mary circuit.  The  potential  of  120,000 
volts  is  all  that  is  required  for  exciting 
the  largest  X-ray  tubes  ordinarily,  ex- 
cept when  working  through  high 
vacuums. 

The  first  part  of  the  transformer  to 
be  considered  will  be  the  laminated 
sheet-iron  core,  the  sheets  having  a 
thickness  of  1 -32-inch  or  a little  less,  and 
are  thoroughly  annealed.  Regular  trans- 
former core-iron  or  steel  is  procurable 
from  electrical  supply  houses,  cut  to  the 
desired  size  in  many  cases;  otherwise,  it 


FIG.  18. — OVERALL  DIMENSIONS  FOR  THE  CORE  OF 
S KW.  TRANSFORMER 


can  be  cut  to  size  with  a pair  of  tinner’s 
snips. 

The  overall  core  dimensions  are  given 
in  fig.  18.  The  amount  of  iron  required 
is  approximately  154  pounds;  no  allow- 
ance for  waste  in  cutting  being  included. 
The  iron  should  be  cut  up  into  strips  of 
two  sizes,  viz.,  17  inches  by  3 inches  and 
15  inches  by  3 inches,  as  seen  in  fig.  19 
at  E and  F,  where  the  system  of  build- 
ing up  the  core  is  also  made  plain. 

After  all  the  iron  strips  have  been  cut 
and  flattened,  half  the  number  of  pieces 
like  E,  and  the  other  half  like  F,  are  gen- 
erally assembled  as  at  G and  H,  fig.  19, 
where  G is  the  first  layer,  and  H the  sec- 
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ond,  etc.,  alternating  the  layers  so  that 
the  joints  at  the  comers  will  overlap 
each  other  and  make  a solid  core  of  good 
magnetic  permeability.  As  this  type  of 
apparatus  does  not  have  to  be  so  per- 
fectly built  as  commercial  lighting  trans- 
formers, the  manner  of  building  up  the 
core  indicated  at  I and  J is  practiced 
by  a large  manufacturer.  There  is  very 
little  loss  experienced  by  utilizing  this 
method  of  core  assembly,  and  it  is  much 
easier  to  follow  than  the  interleaved 
style,  the  iron  strips  in  this  case  being 
cut  18  inches  by  3 inches  and  20  inches 
by  3 inches,  respectively.  In  either  case, 


the  corners  of  the  core;  holes  being 
bored  down  through  the  iron  to  accom- 
modate the  bolts.  To  offset  this  method, 
which  is  not  the  best  anyway,  the  scheme 
depicted  in  fig.  19,  at  O and  P,  can  be 
applied,  and  is  just  as  easy  as  the  for- 
mer one,  if  not  more  so. 

When  the  core  sections  have  been  pre- 
pared as  described  above,  they  are  ready 
to  receive  their  windings,  but  they  must 
first  be  well  insulated.  To  do  this,  the 
two  longer  legs,  which  are  to  contain  the 
primary  and  secondary  coils,  should  be 
covered  with  12  layers  and  30  layers  of 
oiled  linen  or  empire  cloth,  respectively, 
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FIG.  19.— CONSTRUCTIONAL  DETAILS  OF  THE 
CORE  FOR  THE  TRANSFORMER 
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the  legs  of  the  core  to  contain  the  pri- 
mary and  secondary  windings,  i.  e.  legs 
K and  L,  must  be  assembled  separately 
from  the  yokes  M and  N,  to  facilitate 
the  placing  of  the  windings  on  them. 
In  the  first  method  of  assembling  the 
core,  the  end  or  yoke  strips  M and  N 
are  staggered  in  between  the  projecting 
alternate  strips  K and  L,  after  winding. 

The  complete  core  is  held  together  by 
four  iron  bolts  about  J^-inch  in  diameter, 
and  some  large  iron  washers,  placed  at 


the  one  covered  with  30  layers  to  be  the 
secondary  leg.  The  insulating  cloth  must 
be  14  inches  wide  and  of  continuous 
width,  not  pieced,  although  the  length 
may  be  composed  of  several  pieces.  It 
is  to  be  wrapped  on  as  tight  as  possible, 
the  finished  thickness  not  exceeding  J4- 
inch  on  the  primary  and  £i-inch  on  the 
secondary  core. 

To  wind  the  primary  coil,  a lathe  or 
winding  machine  is  a handy  adjunct,  as 
the  wire  to  be  used  is  quite  heavy  and 


Digitized  by 


Google 


May,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


619 


awkward  to  manage.  The  primary  wind- 
ing consists  of  139  turns  of  No.  4 B.  & 
S.  gauge  double  cotton-covered  magnet 
wire,  or  two  No.  7 wires,  wound  on  to- 
gether to  give  the  same  area  of  copper. 
The  layers  are  to  be  13  inches  long  and 
2l/i  in  number.  Connecting  leads  or 
taps,  for  varying  the  secondary  poten- 
tial, should  be  brought  out  from  the 
80th,  125th,  and  139th  turn,  as  well  as 
the  starting  lead,  making  four  leads  in 
all.  They  may  be  left  about  12  inches 
long  and  covered  with  rubber  tubing. 
Each  layer  of  the  primary  coil,  as 
wound,  should  be  given  a good  coat  of 
orange  shellac,  mixed  with  alcohol  or 
regular  insulating  paint.  The  disposi- 
tion of  the  four  leads  will  be  taken  up 
later. 

The  secondary  coil  now  demands  at- 
tention and  is  quite  similar  in  construc- 
tion to  that  of  the  induction  coil  treated 
in  a previous  chapter;  the  form  winder 
there  described  and  the  method  of  im- 
pregnating the  wire  can  be  used  to  ad- 
vantage here.  The  winding  machine  is 
preferably  equipped  with  a counting  de- 
vice or  cyclometer  and  trip  finger  on  the 
main  shaft  which  serves  to  count 
the  number  of  turns  put  on  the  pies ; it 
being  very  tedious  to  count  them  other- 
wise. 

The  wire  for  the  secondary  coil  con- 
sists of  58  pounds  of  No.  34  B.  & S. 
double  cotton-covered  magnet  wire. 
Beeswax  is  much  to  be  desired  in  the 
place  of  paraffine  wax  for  the  trans- 
former, as  there  is  a heavier  current  and 
greater  stress  between  turns  than  in  the 
induction  coil.  However,  a compromise 
may  be  effected  by  using  a compound  of 
equal  parts  of  paraffine  and  beeswax. 
Vacuum  impregnation  is  very  desirable 
— but  not  imperative. 

The  whole  winding  is  divided  up  into 
64  pies,  each  of  2,367  turns  of  wire,  or  a 
total  of  151,636  convolutions  in  all. 
Each  pie  is  to  be  J^-inch  thick,  with  a 
depth  of  about  4^  inches  and  an  out- 
side diameter  of  13^2  inches.  The  cen- 
ter piece  on  the  form  winder,  should 
be  J^-inch  larger  all  around  than  the  di- 
mensions of  the  oiled  linen  insulation 
on  the  core  and  of  the  same  shape,  with 
its  comers  a trifle  rounded  off. 

When  the  64  pies  have  all  been  pre- 
pared, they  are  to  be  assembled  over  the 
core  leg  containing  30  layers  of  oiled 


linen  insulation.  The  total  length  of  the 
completed  secondary  coil  should  not  be 
over  10  inches,  otherwise  there  is  dan- 
ger of  the  secondary  current  jumping 
to  the  iron  core  at  the  ends.  This  di- 
mension leaves  a clearance  of  2 inches 
between  the  last  pies  and  the  iron,  which 
should  be  filled  up  with  oiled  linen  discs 
1 inch  greater  in  diameter  than  the  wire 
pies  and  sufficient  in  thickness  to  take 
up  1 inch  of  the  space,  the  balance  being 
filled  up  by  a i-inch  wood  washer  boiled 
in  hot  wax. 

The  insulating  discs,  placed  between 
the  pies  in  assembling  the  secondary,  are 
also  of  oiled  linen  and  are  J^-inch  larger 
in  diameter  than  the  outside  diameter  of 
the  pies,  i.  e.,  ]/i  larger  all  around.  The 
inside  opening  in  the  insulating  discs 
should  be  such  that  they  slip  nicely  over 
the  insulation  on  the  core. 

The  pies  are  assembled  in  units  of  two 
each,  after  the  manner  indicated  in  fig. 


FIG.  20.— METHOD  OF  ASSEMBLING  SECONDARY 
SECTIONS  OR  "PIES" 


20,  inserting  two  oiled  linen  discs  be- 
tween the  two  pies  of  a unit,  and  four 
discs  between  every  unit  and  its  neigh- 
bor. 

The  system  of  reversing  every  other 
pie  in  assembling  should  be  adhered  to 
as  explained  in  the  section  on  induction 
coils,  taking  great  care  that  one  pie  does 
not  “buck”  another,  or  in  other  words, 
the  arrangement  must  be  such  that  the 
current  travels  continuously  in  one  di- 
rection around  the  core.  All  joints  or 
connections  in  the  secondary  coils  should 
be  soldered  with  a non-corrosive  flux, 
such  as  Allen’s  soldering  stick  or  No- 
Korode  paste. 

The  transformer  may  be  put  together 
when  the  windings  are  finished  and  on 
the  cores,  completing  the  magnetic  path 
of  the  core  by  one  or  the  other  of  the 
two  methods  suggested  above,  clamping 
it  tightly  together  by  bolts,  or  straps  and 
bolts. 
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The  whole  transformer  can  be 
mounted  in  a wooden  case  or  cabinet  and 
then  filled  with  hot  insulating  wax;  the 
best  insulation  being  a mixture  com- 
posed of  beeswax  15  per  cent.,  paraffine 
23  per  cent.,  and  rosin  62  per  cent.  A 


mary  leads  can  be  brought  to  binding 
posts  on  the  side  of  the  case,  mounting 
them  on  a strip  of  fibre  about  J4  or 
inch  thick,  as  depicted  in  fig.  21. 

The  secondary  terminals  can  be  led 
out  of  the  metal  case  through  heavy 


FIG.  21. — AN  APPROVED  METHOD  OF  MOUNTING  THE  TRANSFORMER  IN  A SUITABLE  CONTAINER 

WHEN  FINISHED 


lower  amount  of  rosin  reduces  the  brit- 
tleness of  the  mixture,  if  excessive,  and 
a reduction  of  paraffine  causes  less  soft- 
ness. 

Some  makers  place  their  transformers 
in  oil,  the  container  taking  the  form  of 
the  common  wash  boiler  and  is  made  of 
metal-lined  wood,  or  sheet  iron;  in  the 
latter  case  a clearance  of  3 or  4 inches 


electrose  or  hard  rubber  bushings  3 to 
3 1/2  inches  in  diameter  where  they  pass 
through  the  case,  and  extending  5 inches 
under  the  cover  and  7 inches  on  top.  A 
J^-inch  brass  rod  passed  through  the 
center  of  each  bushing  serves  to  con- 
duct the  current  to  a binding  post  at  its 
upper  end. 

The  oil  for  filling  the  transformer  case 


separates  the  iron  wall  from  all  parts 
of  the  transformer  proper.  The  trans- 
former is  set  on  wax-impregnated  wood- 
en blocks  and  held  in  proper  position  by 
wooden  wedges  on  the  sides.  The  pri- 


may  be  double  boiled  linseed  oil,  paraf- 
fine oil  or  regular  transformer  oil. 

The  three  variable  voltage  taps  from 
the  primary  coil  are  connected  to  a three- 
( Continued  on  page  638) 
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. SIMPLE  HOME  CRAFT  FURNITURE 


The  Fourth  of  a Series  of  Articles  Describing  the  Making  of 

Various  Pieces 


By  G.  Lane 


Illustrations  from  drawings  made  by  the  author . 


NOTHING  adds  more  to  the  attrac- 
tiveness and  service  of  the  li- 
brary table  than  a reading  lamp.  While 
not  a large  piece,  the  lamp  offers  a num- 
ber of  problems  in  construction  not  met 
with  in  most  larger  pieces.  The  lamp  de- 
scribed in  this  article  has  a shade  made 
of  metal,  preferably  of  No.  18  gauge 
soft  copper,  although  brass  might  be 
used.  A wooden  shade  offers  far  too 
difficult  a problem  in  joinery  for  the 
amateur,  while  the  metal  shade  is  easily 
made,  even  if  one  has  not  had  much  ex- 
perience in  working  metal.  The  lamp 
may  be  used  for  either  electricity  or  gas, 
although  a change  in  construction  will 
be  necessary  if  gas  is  to  be  used.  This 
change  will  be  explained  in  due  course. 

Very  little  oak  is  necessary  for  the 
construction  of  this  lamp ; be  sure,  how- 
ever, that  you  pick  out  pieces  with 
straight  grain.  One  piece  x 8"  x 3' 
and  one  piece  x 8"  x 18"  will  be 
found  sufficient,  allowing  plenty  for 
waste.  The  post  in  the  base  is  hollow, 
that  is,  it  is  made  by  gluing  four  pieces 
together,  box  shape.  It  will  be  seen  in 
the  drawing  that  the  post  is  2"  wide  at 
the  top  and  4 YY  at  the  bottom;  also, 
that  the  vertical  measurement  is  12".  As 
the  Y*”  stock  is  to  be  used  in  construct- 
ing the  post,  two  pieces  will  be  1"  wide 
at  the  top  and  z/Y  at  the  bottom,  as  the 
comers  are  to  be  lapped  instead  of  miter- 
ing them.  The  best  way  to  get  the  shape 
of  these  pieces  accurately  is  to  make 
paper  or  cardboard  patterns  first. 

To  make  the  pattern,  begin  by  laying 
out  a center  line  on  the  paper  or  card- 
board. Then  draw  a base  line  perpen- 
dicular to  it  near  one  end,  and  lay  out 
points  lYx"  each  side  of  the  center. 
Measure  I2X4"  from  this  line  and  draw 
another,  and  lay  out  points  each  way 
from  the  center.  Connect  the  two  points 
on  each  side,  extending  the  lines  further 
than  the  points.  Cut  out  the  pattern, 


leaving  about  an  inch  extra  on  each  end. 
Smooth  up  the  best  side  of  the  stock, 
and  trace  around  the  pattern.  Saw  out 
carefully,  allowing  a little  for  planing 
up.  Plane  up  the  edges  perfectly  square, 
both  pieces  exactly  the  same. 

Now  lay  out,  directly  on  the  wood  or 
with  a pattern,  the  two  larger  sides  and 
saw  out  on  waste  side  of  line.  Do  not 
plane  up  the  edges  until  after  the  pieces 
have  been  glued.  Put  the  pieces  together 
without  glue,  making  sure  that  the  joints 
are  perfect.  Glue  together  carefully  and 
clamp  well;  pattern  makers’  tacks  or 
pinch  dogs  would  help  to  hold  the  pieces 
together,  or  four  1"  brads  might  be  put 
in  each  joint.  After  the  glue  has  dried 
thoroughly,  plane  the  edges  of  the  larger 
pieces  even  with  the  surface  of  the  other 
two. 

Sawing  off  the  ends  of  the  post  per- 
fectly square  is  rather  a particular  job, 
and  one  cannot  take  too  much  pains  in 
doing  the  job  right.  It  will  be  noticed 
that  each  side  is  iYa  smaller  at  the  top 
than  at  the  bottom,  so  take  a thin  piece 
of  wood  and  plane  to  1 Ya"  and  toe  nail 
it  to  the  post  with  fine  brads  just  below 
the  top  line.  Ati  imaginary  line  from 
the  outside  of  this  block  to  the  bottom 
of  the  post  would  be  parallel  with  the 
center  of  the  post,  so  we  can  put  the 
post  in  the  miter  box,  with  the  block 
down,  and  saw  off  square,  just  the  same 
as  if  the  piece  were  4%*  square  the 
whole  of  its  length.  Take  off  the  sharp 
comers  slightly  with  a sandpaper  block. 

In  making  the  cap  for  the  top,  be  sure 
all  edges  are  square  and  smooth.  In 
making  the  bottom  piece,  cut  a round 
hole  about  3"  in  diameter  in  the  center, 
and  bore  a hole  from  the  center  of 
one  edge  to  this  hole,  to  allow  the  wires 
to  be  run  through  to  the  post.  Be  care- 
ful in  making  the  bevels  on  the  5"  square 
piece,  and  make  2"  hole  in  the  center  of 
this  piece, 
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Next  make  the  four  arms  supporting 
the  shade.  It  would  be  well  to  cut  out 
a paper  pattern  first.  Do  not  have  the 
grain  of  the  wood  run  exactly  parallel 
with  the  edge  of  the  arm,  but  just  a little 


diagonal,  giving  the  ends  of  the  piece 
a little  more  strength.  Saw  out  these 
pieces  with  a band  saw  or  jig  saw  if  pos- 
sible, but  if  not,  use  strong  coping  saw. 
Smooth  up  carefully. 

The  entire  base  is  now  ready  for  as- 
sembling. Mark  on  the  5"  square  piece 
exactly  where  the  post  goes,  and  bore 
holes  slanting  sufficiently  to  allow  the 
screws  to  go  into  the  post  parallel  with 
the  sides  of  the  pieces.  Use  two  No.  8 
il/*n  flat  head  screws  on  each  side.  Fast- 
en the  bottom  piece  on  with  four  screws 
and  countersink  the  heads  of  all  screws. 
Bore  a y*"  hole  through  the  top  cap, 
and  nail  the  cap  on  carefully,  first  bor- 
ing holes  for  the  brads  with  a hand  drill. 

Now  comes  the  entirely  different  mat- 
ter of  making  the  shade.  No.  18  or  20 
gauge  soft  sheet  copper  should  be  used, 
although  brass  may  be  substituted  if  pre- 
ferred. Copper  is  richer  in  color  and 
harmonizes  far  better  with  all  shades  of 
stain  except  the  blacks  and  grays.  A 
sheet  16"  by  30"  should  be  enough  to 


make  the  sides,  while  a piece  9"  square 
will  suffice  for  the  top.  Make  a»paper 
or  cardboard  pattern  first,  in  the  follow- 
ing manner: 

Draw  a center  line  and  a base  line  at 
one  end  perpendicular  to  it.  Then  meas- 
ure up  j”  and  draw  another  perpendicu- 
lar line.  Measure  on  these  lines,  a half 
on  each  side  of  the  center  line,  the  width 
of  one  side  at  the  top  and  bottom.  Con- 
tinue these  lines  until  they  meet.  See 
lines  CA  and  DB,  meeting  at  O,  on  draw- 
ing. Point  O is  the  center  from  which 
arcs  are  drawn  with  radii  OA  and  OC. 
Lay  off  the  distance  AB  on  the  smaller 
arc  and  CD  on  the  larger  arc,  and  con- 
nect the  two  points,  thus  forming  an- 
other side.  To  this  edge  add  a strip  y2” 
wide  to  solder  onto  the  side  which  will 
be  next  to  it.  Now  add  a strip  1"  wide 
to  the  bottom  of  the  two  sides,  as  shown 
in  drawing.  All  four  sides  might  be 
made  in  one  section,  but  there  would  be 
considerable  metal  wasted  in  this  way, 


so  it  is  more  economical  to  make  two 
sections  of  this  size  and  solder  them  to- 
gether. The  next  matter  to  consider  is 
the  design  to  be  cut  in  the  copper,  as  the 
one  illustrated  in  the  drawing  is  only 
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suggestive.  Work  the  design  up  on  a 
sheet  of  drawing  paper  and  trace  on  the 
pattern.  In  making  the  design,  it  should 
be  kept  as  simple  as  possible,  if  it  is 
planned  to  have  different  colored  art 
glass  placed  under  each  opening.  There 
should  not  be,  ordinarily,  more  than  five 
or  six  openings  on  a side.  Cut  the  de- 
sign out  on  the  pattern  with  a sharp 
knife  and  trace  the  entire  pattern  on  the 
copper  with  a sharp  awl.  The  outside 
of  the  pattern  can  then  be  cut  with  a 
pair  of  tinner's  snips,  and  the  design 
sawed  out  with  a jeweller's  saw.  Cut 
out  and  bend  four  little  pieces  as  illus- 
trated in  fig.  A,  and  quite  a few  shaped 
as  in  B.  Bore  a hole  in  both  ends  of 
pieces  shaped  as  A to  allow  them  to  be 
soldered  on  more  easily.  The  four  pieces 
shaped  as  A are  to  be  soldered  on  the 
center  of  each  side  piece,  that  is,  the  inch 
strip,  up  against  the  bend.  The  other 
pieces  are  for  holding  the  glass  in  place 
and  are  bent  U-shaped  first,  with  a hole 
bored  in  the  center  space,  then  soldered 
on  to  the  side  of  the  shade  between  the 
holes  or  openings  in  the  design;  or 
around  the  edge,  where  it  will  not  be 
necessary  to  have  more  than  one  prong. 
After  the  glass  has  been  put  in  place, 
these  prongs  are  to  be  bent  down  over 
the  glass,  holding  it  in  place.  If  one  is 
not  experienced  in  soldering,  it  is  better 
to  have  a sheet  metal  worker  do  the 
necessary  soldering  in  putting  on  these 
pieces  and  in  putting  the  two  sections 
together.  Before  any  soldering  is  done, 
however,  the  shade  must  be  bent  to  the 
proper  shape.  When  bending,  hold  the 


piece  in  the  vise  between  two  wooden 
strips,  .placing  another  strip  against  the 
line  at  which  the  metal  is  to  be  bent,  and 
hammering  this  piece  with  a mallet  un- 
til the  desired  shape  is  reached.  Then 
lay  out  and  bend  the  top  piece,  as  shown 
in  the  drawing,  if  electricity  is  going  to 
be  used.  But  if  gas  is  to  be  used,  the 
flat  part  on  the  top  will  have  to  be 
omitted  and  four  strips  made  instead  for 
finishing  off  the  sides. 

Before  the  top  has  been  soldered  on 
the  sides,  however,  a finish  should  be 
given  the  copper,  provided  that  the  top 
can  be  soldered  on  without  discoloring 
the  copper.  Either  way,  the  copper 
should  be  thoroughly  cleansed  and  then 
revolved  slowly  in  a hot  solution  of  liver 
of  sulphur,  as  it  is  too  large  to  com- 
pletely immerse.  Wipe  dry  from  time 
to  time  until  the  desired  shade  of  brown 
is  obtained  and  then  lacquer.  A varia- 
tion of  this  finish  may  be  had  by  ham- 
mering the  entire  surface  of  the  shade 
with  a very  small  pein  hammer,  giving 
more  the  effect  of  hammered  work,  and 
then  colored.  Unless  one  is  experienced 
in  cutting  art  glass,  it  is  better  to  fur- 
nish the  glass  dealer  with  patterns  and 
let  him  cut  the  glass  to  size.  Be  careful 
about  getting  too  many  colors  in  the 
shade;  pick  out  soft,  restful  colors  that 
will  rest  the  eye  rather  than  strain  them. 

The  fixtures  may  be  bought  at  any 
electrical  supply  store.  The  socket  should 
have  a short  shank  with  a collar  on  it 
that  may  be  fastened  to  the  cap  on  the 
post.  The  shade  is  large  enough  to  ac- 
commodate quite  a large  lamp. 


INSTITUTE  OF  RADIO  ENGINEERS 


TWO  papers  were  presented  at  the 
monthly  meeting  of  the  Institute 
of  Radio  Engineers  held  on  March  4, 
1914,  at  Columbia  University.  The 
first  was  entitled  “The  Effect  of  In- 
serting a Parallel  Condenser  in  the  An- 
tenna in  Receiving  Sets,"  by  Dr.  L.  W. 
Austin;  the  second,  “A  New  Method 
for  the  Determination  of  Logarithmic 
Decrements,"  by  Dr.  Louis  Cohen. 

Dr.  Austin's  paper  concerned  the  re- 
sults he  obtained  in  performing  some 
experiments  upon  the  effect  of  shunt- 
ing a receiving  antenna  by  a condenser, 


for  the  purpose  of  tuning  to  higher 
wave  lengths;  the  circuit  in  question 
being  that  shown  in  Fig.  1.  It  will  be 
recognized  as  the  common  “flywheel"  ar- 
rangement used  in  many  radio  receiv- 
ing sets,  in  which  the  inductance  may 
be  considered  as  in  series  with  the  an- 
tenna inductance  and  the  condenser  ca- 
pacity in  parallel  with  the  antenna  ca- 
pacity. Thus,  both  condenser  and  in- 
ductance are  being  used  to  lengthen 
the  wave  length  of  the  antenna. 
Whether  this  double  arrangement  is  as 
efficient  as  would  be  the  use  of  simply 
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an  inductance  alone  (large  enough  to 
tune  to  the  same  wave  length  as  the 
inductance  and  capacity  together  pre- 
viously employed)  was  the  question 
taken  up  by  Dr.  Austin. 

Tables  showing  some  of  the  observa- 
tions are  given  below.  A buzzer 
driven  wave  meter  was  used  as  an  ex- 


citer of  two  artificial  antennae,  each 
having  the  constants  given  at  the  top 
of  the  tables.  A wave  meter  contain- 
ing a detector  and  galvanometer  was 
used  as  a measuring  instrument.  The 
experiments  were  also  performed  upon 
actual  antennae  and  similar  results  were 
obtained. 

It  will  be  noted  that,  as  the  induc- 
tance was  replaced  by  capacity  (keep- 


than  the  use  of  an  inductance  alone. 

Dr.  Cohen’s  paper  concerned  a new 
method  for  measuring  logarithmic  de- 
crements, using  a known  resistance  in 
a wave  meter  circuit  of  known  decre- 
ment. He  showed  some  of  the  unde- 
sirable points  in  the  hitherto  used 
method  of  Bjerknes,  the  latter  consist- 
ing of  the  following  procedure : 

A wave  meter  is  brought  to  reson- 
ance with  the  circuit  whose  decrement 
it  is  desired  to  measure.  The  reading 
on  the  condenser  pointer  is  noted  (in 
microfarads)  as  is  the  deflection  of  the 
galvanometer  or  other  indicator  of  the 
wave  meter.  The  wave  meter  is  now 
“detuned”  by  varying  the  condenser 
capacity  until  this  deflection  of  the  in- 
dicator is  reduced  to  one-half  its  pre- 
vious value.  Then  the  position  of  the 
condenser  pointer  is  noted  and  the  sum 
of  the  decrements  of  both  circuits  (the 
circuit  under  test  and  the  wave  meter) 
is  given  by 

Q - C2 
dx  + d2  — tt 

C2 

when  Cx  and  C2  are  the  condenser 
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ing  the  wave  length  constant)  the  gal-  values  which  were  noted.  Then,  if  d2, 
vanometer  deflection  grew  smaller  and  the  decrement  of  the  wave  meter,  is 
smaller.  This  shows  conclusively  that  known  (or  is  negligible  compared  to 
the  “parallel  condenser”  method  of  that  of  the  tested  circuit),  dx  is  the 
tuning  an  antenna  is  much  less  efficient  decrement  desired. 
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The  method  advocated  in  this  paper, 
however,  involves  the  use  of  a wave 
meter  containing  a calibrated  adjust- 
able resistance,  as  well  as  some  current 
indicator.  The  wave  meter  is  brought 
to  resonance  with  the  circuit  under 
test  and  the  indicator  reading  is  noted. 
Then  the  resistance  is  introduced  until 
the  current  drops  to  one-half  its  orig- 
inal value;  the  amount  of  resistance 
necessary  for  this  is  observed.  It  can 
be  shown,  then,  that 

K2  — 2 

di  = d2 

2 — K 

where  dt  and  d2  are  the  decrements  of 
the  tested  circuit  and  wave  meter,  re- 
spectively, and  K is  the  ratio  of  the 
original  wave  meter  resistance  to  the 
total  resistance  after  adding  in  the 


amount  necessary  to  produce  the  de- 
sired current  drop. 

The  disadvantage  claimed  against 
the  Bjerknes  method  is  that  it  is  not 
really  accurate,  since  the  decrement  of 
the  wave  meter  is  changed  in  the  “de- 
tuning” process. 

In  addition  to  this  regular  monthly 
meeting,  a joint  meeting  was  held  with 
the  American  Institute  of  Electrical 
Engineers  on  March  13,  1914.  Here 
Mr.  E.  W.  Meyer  delivered  a remark- 
ably interesting  paper  upon  the  “Gold- 
schmidt High  Frequency  Alternator,” 
with  the  system  based  upon  its  use. 
This  apparatus  has  been  installed  at 
Tuckerton,  N.  J.,  and  works  regularly 
with  a station  in  Germany.  Further 
details  regarding  the  paper  will  be  pub- 
lished in  a later  issue. 


PATTERN  MAKING 


( Continued  from  page  616) 


you  see  it  is  very  essential  that  the 
draughtsman  should  know  the  metal  de- 
sired when  making  the  drawings,  for  the 
particular  casting  wanted,  as  it  will  save 
extensive  labor  and  expense.  A great 
many  times  hundreds  and  thousands  of 
castings  are  wanted  of  a certain  piece. 
Sometimes  several  metal  castings  are 
made  and  smoothed  up  and  fastened  on 
to  what  is  called  a gate.  Sometimes 
these  patterns  are  made  of  cast  iron  and 
other  times  of  brass.  Then  again,  they 
are  made  of  aluminum.  To  make  a pat- 
tern for  these  different  metals  which  are 
to  be  used  for  a metal  pattern,  there  are 
still  other  shrinks  used.  Metal  patterns 
are  more  profitable  where  several  cast- 
ings of  the  same  thing  are  wanted,  be- 
cause they  will  not  warp  and  twist  as  in 
the  instance  of  a wood  pattern  if  it  has 
been  in  the  sand  a great  many  times. 
Sometimes  several  patterns  are  placed  on 
a board  for  what  is  called  plate  work, 
and  again,  patterns  are  made  for  mold- 
ing machines — a field  that  requires  a 
still  different  treatment  than  regular  or 
plate  work  patterns.  There  are  several 
kinds  of  pattern  work,  such  as  Textile, 
Steam  Engine,  Steam  Pump,  Valve, 
Electrical,  Architectural,  Automobile 
and  general  odds  and  ends  which 
take  in  almost  everything.  Take 


the  textile  work  for  instance,  that 
has  very  little  coring  and  is  not  dif- 
ficult. On  the  other  hand,  in  steam  en- 
gine, steam  pump,  valve  and  electrical 
patterns  there  is  considerable  coring  and 
some  of  it  is  very  difficult.  Automobile 
patterns  are  considered  among  most  pat- 
tern makers  to  be  the  most  difficult  work 
to  make,  as  they  involve  very  hard  cor- 
ing and  the  metal  is  generally  quite  thin. 
The  odds  and  ends  take  in  mostly  new 
ideas  that  are  designed  by  inventors. 

There  are  two  classes  of  shops — cor- 
poration and  job  shops.  Corporation 
shops  generally  make  a specialty  of  one 
class  of  machinery,  while  a job  shop 
makes  anything  that  comes  along.  I have 
been  asked  a great  many  times  which 
place  I thought  the  best  for  a boy  to 
learn  the  trade,  a corporation  shop  or 
job  shop.  This  is  a question  that  a great 
many  pattern  makers  differ  on.  Let  us 
compare  the  difference  between  the  two. 
We  will  suppose  a young  man  starts  in 
to  learn  the  trade  in  a corporation  shop. 
Some  shops  require  that  the  boy  deposit 
a sum  of  money,  in  some  instances  fifty 
dollars  and  in  others  one  hundred  dol- 
lars. There  is  no  set  rule  for  the  amount 
to  be  paid.  The  boy  must  serve  not  less 
than  three  years.  At  the  end  of  this 
time  the  money  is  returned  to  him  with 
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interest.  Some  shops  give  part  of  it  back 
and  a fairly  good  kit  of  tools. 

The  course  of  study  in  a corporation 
shop  is  usually  as  follows:  The  boy  is 
sent  to  the  drawing  room  for  six  months, 
where  he  obtains  a good  knowledge  of 
drawing,  learns  how  to  read  plans,  han- 
dle drawing  instruments  and  the  general 


principles  of  draughting.  From  the 
drawing  room  he  is  sent  to  the  foundry 
for  a period  of  about  six  months.  Here 
he  obtains  a good  knowledge  of  how  pat- 
terns are  taken  out  of  the  sand,  the  rea- 
son for  having  plenty  of  draft  on  pat- 
terns, what  cores  are  and  what  they  arc 
for,  and  how  they  are  placed  in  the  mold. 
He  receives  a general  knowledge  of 
foundry  work  which  is  one  of  the  very 
important  factors  in  pattern  making. 
When  he  has  completed  his  six  months 
in  the  foundry  he  is  sent  to  the  pattern 
shop  for  the  remainder  of  the  course. 
Here  he  is  made  generally  useful;  his 
duties  consisting  of  going  on  errands, 
sweeping  the  floor  and  varnishing  pat- 
terns. After  doing  this  for  a while  he  is 
shown  how  to  use  tools.  There  is  no  set 
rule  as  to  how  the  boy  will  start  or  what 
tools  he  will  use  first.  In  the  case  of 
the  particular  boy  we  are  considering,  we 
will  start  him  planing  the  edge  of  two 
boards,  making  them  straight  and  square. 
The  sides  A and  P>  in  Fig.  t,  indicate  the 
edges  to  be  made  straight  and  square. 
This  is  done  with  what  is  called  a jointer 
plane.  After  the  apprentice  has  worked 
some  time  on  this  and  has  it  so  the  fore- 
man says  it  is  satisfactory,  he  is  instruct- 


ed how  to  plane  the  large  surface  of  the 
board  so  it  will  be  straight  and  out  of 
wind  as  A in*  Fig.  2 — not  as  shown  by  B 
where  one  end  is  above  the  other.  We 
will  now  start  him  on  the  turning  lathe. 
A great  many  shops  have  stock  core 
prints  of  different  sizes  and  shapes.  Fig. 
3 shows  what  is  called  a nowell  print, 
which  is  made  in  various  sizes,  ranging 
from  two  inches  in  diameter  by  eighths 
down  to  one-half  inch  in  diameter.  These 
must  all  be  turned  alike  for  each  size. 
Fig.  4 shows  what  is  called  a cope  print 
and  these  are  also  made  in  different  sizes, 
the  large  part  ranging  from  two  inches 
down  to  one-half  inch  by  eighths.  Fig.  5 
shows  a cope  print  that  is  square  and 
tapers  up  smaller  at  the  top,  which  is 
also  made  in  different  sizes  as  those 
shown  in  Figs.  3 and  4.  Fig.  6 shows  a 
nowel  print  which  is  also  square  and  is 
made  in  various  sizes,  the  same  as  others 
already  shown.  These  last  prints  are 
fastened  to  patterns  by  gluing  and  nail- 
ing. Fig.  7 shows  what  is  called  a heel 
print.  This  class  of  print  cannot  be  made 
up  in  very  great  quantities  as  the  length 
A changes  a great  many  times. 

After  he  has  done  this  class  of  work 
for  some  little  time,  the  foreman  has  the 
apprentice  help  some  of  the  regular  pat- 


tern makers.  After  a while,  he  is  given 
jobs  to  work  independently.  His  jobs  are 
gradually  made  more  difficult  and  at  the 
end  of  his  time  he  becomes  a journey- 
man pattern  maker.  The  boy  in  this  cor- 
poration shop  knows  the  “ins  and  outs" 
of  the  class  of  patterns  made  there.  We 


Digitized  by 


Google 


May,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


627 


will  assume  that  he  is  a first  class  man 
on  their  work.  But  let  him  go  out  and 
secure  employment  in  another  shop  do- 
ing the  same  class  of  work  and  he  will 
find  that  things  are  done  differently  than 
he  has  been  accustomed  to  in  the  shop 
where  he  was  taught  his  trade.  Then 
again,  he  may  go  to  a shop  where  an  en- 
tirely different  class  of  work  is  done,  and 
experience  difficulty  in  becoming  accus- 
tomed to  the  new  work. 

Now  we  will  start  this  same  boy  in  a 
job  shop  and  see  if  he  has  any  better 
chance  to  learn  the  trade  than  he  had  in 
the  corporation  shop.  In  the  job  shop 
he  does  not  have  the  chance  to  learn  the 
drawing  or  the  foundry  work,  for  job 
shops,  as  a general  rule,  do  not  have 
these  departments  as  parts  of  their  es- 
tablishment. The  drawing  part  he  must 
pick  up  himself  or  take  private  lessons 
or  attend  night  school  to  obtain  the  same 
knowledge  that  he  would  by  working  in 


a draughting  room.  The  same  applies  to 
foundry  work.  The  boy  starts  in  the 
job  shop  at  the  same  stage  as  the  boy 
does  in  the  corporation  after  he  has 
been  in  the  drawing  room  and  foundry. 
He  has  a chance  to  learn  more  in  this 
class  of  shop  because  there  are  all  kinds 
of  work  done.  In  a job  shop  he  is  taught 
the  quickest  ways  to  do  work  and  shown 
how  to  make  every  move  count,  which  is 
a very  important  point  to  make  him  a 
first  class  pattern  maker.  If  a young 
man  could  obtain  a position  in  a drawing 
room  for  six  months  and  then  obtain  em- 
ployment in  a foundry  for  the  same 
length  of  time,  following  which  he  went 
into  the  job  shop  for  two  years,  he 
would  know  more,  do  work  quicker  and 
be  a better  all-around  man  than  if  he 
stayed  in  a corporation  shop  for  three 
years. 

The  next  chapter  will  he  Draiving — how  to 
read  plans  and  7vlty  this  subject  should  be 
known  in  pattern  making. 


EFFICIENT  AMATEUR  TRANSMITTERS 


By  John  V.  Purssell 


WHEN  the  wireless  law  was  passed, 
many  of  the  best  equipped  ama- 
teurs thought  they  could  not  operate  suc- 
cessfully on  a wave  of  200  meters,  and 
not  only  became  discouraged,  but  dis- 
mantled their  stations  as  well. 

The  writer  shared  the  prevailing  poor 
opinion  of  the  short  wave  as  a means  of 
long  distance  communication,  but  ar- 
ranged his  antenna  and  other  apparatus 
to  comply  with  the  law  and  resolved  to 
make  the  best  of  the  situation.  Recent- 
ly, however,  while  listening  on  a tune 
of  about  250  meters,  he  picked  up  the 
signature  of  an  amateur  in  Buffalo,  N. 
Y.,  and  upon  inquiry  found  that  the  lat- 
ter was  only  using  a power  of  508  watts. 
The  distance  was  nearly  300  miles,  and 
the  character  of  the  intervening  country 
most  unfavorable  for  wireless.  Further 
investigation  showed  that  it  was  only 
necessary  to  listen  on  200  to  250  meters, 
on  almost  any  good  night,  to  hear  ama- 
teur stations  in  distant  parts  of  the  coun- 
try. 

This  discovery  aroused  much  interest 
in  local  wireless  circles  and  the  writer 
resolved  to  find  out  what  his  own  set 
would  do  in  the  way  of  long  distance 


work.  The  set  consists  of  a kw.  closed 
core  transformer  giving  9,000  volts,  large 
glass  plate  condenser,  straight  helix  and 
stationary  spark  gap.  The  aerial  con- 
sists of  four  No.  14  aluminum  wires  on 


DEGKEE  OF  COUPLING  EMPLOYED  FOR  LONG 
DISTANCE  TRANSMISSION 


10- foot  spreaders,  about  60  feet  above 
the  ground.  The  wires  arc  80  feet  long 
and  there  is  a lead  from  the  middle  of 
each  clear  to  the  station. 

The  transmitter  was  tuned  as  shown 
in  the  accompanying  diagram,  with  one 
turn  of  the  helix  in  the  primary  circuit, 
and  five  adjacent  turns  in  the  secondary. 

( Continued  on  page  652) 
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Here  is  our  May  issue — a big,  full-of-in- 
terest  number  with  something  of  especial  in- 
terest to  everyone,  no  matter  what  happens  to 
be  his  particular  walk  in  life  or  hobby.  We 
are  trying  hard,  real  hard , to  please  every- 
one and  from  various  reports  received,  it 
appears  that  we  are  succeeding. 


Our  leading  article  in  this  issue  covers  a 
phase  of  wireless  that  is  comparatively  un- 
known in  the  United  States,  and  that  is  the 
equipping  of  fishing  boats  with  radio  appa- 
ratus. Dr.  Gradenwitz,  a frequent  and  versa- 
tile contributor  to  our  columns,  has  described 
in  an  interesting  manner  the  equipment  aboard 
fishing  boats  in  German  waters,  as  well  as  the 
advantages  that  have  been  gained  from  a con- 
stant radio  service  between  the  boats  and  land 
station. 


The  instalment  on  the  construction  of  small 
alternating  current  motors  that  appears  in  this 
issue  covers  probably  the  most  interesting 
part  of  the  work.  Dr.  A.  E.  Watson,  the 
author  of  this  series,  has  received  many  in- 
quiries from  readers  who  are  building  the 
motor.  At  all  times  he  will  be  pleased  to 
furnish  any  information  that  may  aid  readers 
in  securing  the  necessary  materials  for  the 
construction  of  the  motor.  1 1 is  address  is  30 
Congdon  street,  Providence,  R.  I. 


Our  mechanically  inclined  friends  will  at 
least  find  one  article  especially  intended  for 
them,  and  that  is  the  first  instalment  of  the 
series  on  pattern  making  that  appears  in  this 
issue.  The  series  is  being  prepared  by  Mr. 
G.  H.  Willard,  wrho  possesses  years  of  expe- 
rience in  this  trade  and  has  written  exten- 
sively upon  the  subject.  It  is  the  aim  of  the 
present  series  to  cover  the  field  of  pattern 
making  so  thoroughly  that  our  readers  will 
possess  a good  knowledge  of  the  trade  and 
its  allied  branches  when  the  series  shall  have 
been  completed. 


There  are  several  movements  on  foot  at 
present  to  bring  about  efficient  relay  systems 
with  chains  of  amateur  wireless  stations  so 
that  messages  can  be  sent  between  different 
important  cities.  Already  there  have  been 
established  several  such  systems  from  which 
the  different  members  obtain  much  benefit  by 
their  being  able  to  transmit  their  messages 
through  other  stations  to  a distant  point.  But 
the  chief  value  of  these  relay  systems  does 
not  lie  so  much  in  the  immediate  benefit  just 
cited.  In  flood  times  nr  other  similar  catas- 
trophes, when  telegraph  and  telephone  lines 


are  destroyed,  a relay  system  may  be  the 
means  of  saving  life  and  property,  and  its 
value  cannot  be  estimated  in  such  chaotic  in- 
stances. Elsewhere  in  this  issue  will  be  found 
other  mention  of  such  relay  systems  which 
certainly  represent  a decisive  and  important 
step  in  amateur  wireless. 


There  are  several  good  things  in  store  for 
the  readers  of  Modern  Electrics  and  Me- 
chanics For  instance,  in  the  June  issue 
there  will  be  an  article  on  wireless  telegraphy 
by  Mr.  A.  S.  Blatterman.  It  will  cover  the 
subject  of  radio  communication  in  a thorough 
and  exceedingly  interesting  manner.  In  fact, 
this  article  is  really  a review  of  the  subject 
and  brings  forth  many  new  points.  Of  course, 
this  is  only  one  of  the  several  wireless  ar- 
ticles that  will  be  included  in  that  issue. 


The  mechanical  enthusiasts  who  read  the 
June  issue  will  find  of  no  little  interest  the 
article  describing  the  construction  of  a small 
cannon  fitted  with  an  electrical  firing  device. 
The  publishing  of  this  article  in  the  June 
issue  gives  the  readers  ample  time  in  which 
to  construct  the  cannon  for  the  Independence 
Day  celebrations. 


Mr.  Alfred  C.  Pickclls,  LI.  S.  Radio  In- 
spector, has  prepared  a most  absorbing  treatise 
on  a phase  of  wireless  telegraphy  that  has 
been  covered  but  little  in  the  technical  press 
before.  In  this  article  entitled  “Do  Radio 
Ghosts  Exist?”  he  narrates  the  experiences 
of  wireless  operators  who  have  encountered 
atmospheric  conditions  when  it  was  almost 
impossible  to  receive  or  transmit  radio  sig- 
nals. It  might  be  compared  to  a blanket  of 
fog  through  which  the  radio  waves  could 
barely  penetrate — if  at  all.  Mr.  Pickells  states 
in  his  article  that  this  interesting  and  surely 
mystifying  phenomenon  is  not  confined  to 
wireless  waves,  but  is  also  experienced  with 
sound  waves.  One  interesting  instance  cited 
is  ihat  which  occurred  during  one  of  the  bat- 
tles of  the  Civil  War  in  1864.  It  is  said  that 
the  reports  of  exploding  shells  as  well  as  can- 
non shots  could  not  be  heard  two  miles  away, 
although  men  in  the  trenches  could  plainly  see 
the  flashes  of  light  in  front  of  them.  After 
several  hours  of  comparative  silence,  the  phe- 
nomenon ceased  and  the  detonation  of  burst- 
ing shells  and  gun  and  cannon  shots  became 
audible  again.  Similar  experiences  are  noted 
with  wireless  waves  and  the  author  has  en- 
deavored to  offer  some  suggestions  as  to  the 
causes  of  the  phenomenon.  This  article  is 
certainly  one  to  look  forward  to.  Don’t 
miss  it ! 
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ELEMENTS 

ELECTRICAL 

MEASUREMENTS 

UNDERWRITERS 

REQUIREMENTS 


Here's  a real  opportunity!  You  can  buy  at  almost  half  price  the  most  com- 
plete and  comprehensive  work  on  electricity  ever  published — the  world’s  greatest 
electrical  library  is  now  offered  to  you  on  easy  monthly  payments.  This  plan  brings 
these  valuable  books  within  the  reach  of  all.  Be  an  Electrician— start  now.  From 
these  wonderful  books  and  with  the  help  of  our  consulting  experts  you  can  get  a 
complete  electrical  education  in  a short  time.  Whether  worker,  engineer  or  ex- 
pert, this  Cyclopedia  will  ,add  to  your  knowledge,  add  to  your  job  and  add  to 
your  salary. 

Cyclopedia  of  Applied  Electricity 


Contains  3,200  paces,  7il0  inches;  2.600  illustrations,  full  page  plates, 
diagrams,  etc.;  hundreds  of  valuable  tables  and  formulas;  carefully  cross- 
indexed  for  quick,  easy  reference.  The  books  are  substantially  bound  in  half 
red  morocco,  gold  stamped,  and  are  printed  in  large,  clear  type  on  special 
quality  paper. 

The  complete  seven 
volumes,  not  a sample 
— — volume,  will  be  sent, 

express  prepaid,  for  seven  days'  free  examination:  returnable  at 
our  expense  if  they  fail  to  meet  with  your  expectations.  If  you 
keep  them,  pay  $2  seven  days  after  receipt  and  then  $2  a month 
until  you  have  paid  the  special  sale  price  of  $19.80.  Fill  in  and 
mail  the  coupon — today.  It  won't  cost  you  a cent  to  examine 
these  books,  so  get  them  into  your  home,  shop  or  office  and  look 
them  over  at  your  leisure.  Remember,  if  you  don’t  like  them 
they  may  be  returned  at  our  expense  and  you  won’t  be  out  a penny.  This  is  on3 
of  the  moat  liberal  offers  ever  made.  * You  can’t  afford  to  pass  it  by. 


Shipped  Free 


What  These  Books  Cover 

Theory,  Calculation.  Design  and  Construction 
of  Generators  and  Motors— Electrical  Meas- 
urements—Electric  Wiring — Electric  Weld- 
ing-Types of  Generators  and  Motors  — 
Management  ofGeneratorsand  Motors— Stor- 
age Batteries — Electric  Lighting— Alternat- 
ing Current  Machinery— Station  Appliances 
—Power  Stations— Power  Transmission — 
Central  Station  Engineering— Electric  Rail- 
ways, including  Single- Phase — The  Electric 
Telegraph  — Telephone  Equipment,  Systems 
and  Operation  — Wireless  Telegraph  and 
Telephone  -Tdaolograph .Telegra phone,  etc. 


FREE  COUPON 


A Year’s  Consulting  Service  Free 


Worth  $15.20  to  you 


With  every  set  is  included  absolutely  free  a year’s  Consulting 

Membership,  regular  value  $12,  entitling  you  to  the  advice  of  a 
staff  of  electrical  experts.  These  men  are  no  farther  from  you 
than  your  nearest  mail  box.  They  stand  ready  to  solve  your  per- 
plexing problems,  to  offer  suggestions,  to  point  out  the  things 
you  should  avoid.  Absolutely  no  limit  to  their  assistance — ask 
as  many  questions  as  you  wish  for  a whole  year.  This  service 
alone  will  be  worth  more  to  you  than  the  entire  cost  of  the  books. 

Don’t  wait.  This  means  $15.20  saved  if  you  act  now.  Remember,  you 
take  no  chances  whatever — it  costs  nothing  to  inspect  and  you  are  nothing 
out  if  you  do  not  care  to  buy.  This  offer  may  mean  your  success,  so 
mail  the  coupon  today — now — before  you  turn  the  page. 

American  Technical  Society,  Chicago,  U.  S.  A. 


I American  Technical  Society 

I vuicwgu,  U.  9.A.  | 

I Please  send  me  Cyclopedia  of  Applied  Electricity  | 

■ for  seven  days’  free  examination.  If  I keep  the  m 
books,  will  send  $2  within  seven  days  and  $2  a I 
month  until  $19.80  has  been  paid,  when  $16  books  m 
I and  $12  consulting  membership  will  be  mine.  I 
■ Otherwise  will  notify  you  and  hold  books  subject  I 

■ to  your  order.  Title  not  to  pass  until  fully  paid.  ■ 
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CONCENTRATING  HER 
EFFORTS 

Simpson — Young’s  wife  is  certainly  a 
good  manager. 

Sampson — Of  household  affairs  gene- 
rally ? 

Simpson — No;  of  Young. — Chicago 
Ledger. 


RAINY  DAY  SUGGESTION 


Dog  gone  it,  the  rain  is  starting  in  and 
I have  just  begun  to  enjoy  myself.  But 
I am  going  to  finish  this  drink 


without  getting  wet. — Le  Pole 

Aide. 

NOT  ANXIOUS  FOR  WOMEN 

Mr.  Upton — “Where’s  my  hat?’’ 

Mrs.  Upton — “I  declare,  I never  saw 
such  helpless  creatures  as  men  are.  Can’t 
move  a step  without  a woman  to  look 
after  them.  A woman  can  keep  track  of 
her  own  things,  the  children’s,  and  her 
husband’s,  and  run  a boarding  house  be- 
sides; while  a man  can’t  so  much  as  find 
his  hat  without  making  some  poor,  over- 
worked woman  jump  up  and  get  it  for 
him.  Here’s  you  hat,  just  where  you 
U* ft  it  when  you  came  in.  On  your  way 


downtown,  stop  at  the  Daily  A lit  hennas 
office,  and  leave  this  advertisement.” 
“What’s  it  about  ?” 

“Rooms  and  board  for  gentlemen 
only.” — Chicago  Ledger. 


OVERHEARD  AT  A BARBER 
SHOP 

Barber — “Have  you  ever  been  here 
before,  sir?” 

Customer — “Yes,  I have  been  here 
once  before.” 

Barber — “I  don’t  seem  to  remember 
your  face.” 

Customer — “Oh,  it’s  healed  up  since 


TRUE  TO  LIFE 

Church — What  part  did  he  take  in  the 
play  ? 

Gotham — He  took  the  part  of  a janitor 
of  a flat. 

Church — Was  it  true  to  life? 

Gotham — Sure ; the  house  was  cold. — 
Yonkers  Statesman. 


TURKISH-BATH  SUBSTITUTE 

The  Doctor — What  you  need  is  to  per- 
spire freely.  I’d  recommend  a Turkish 
bath. 

The  Plutocrat — I don’t  need  it,  Doc- 
tor. I can  throw  myself  into  a perspir- 
ation at  any  moment. 

The  Doctor — How? 

The  Plutocrat — By  reading  my  income 
tax  blank. — Cleveland  Plain  Dealer. 


THE  CONSUMER’S  IRONY 

The  attorney  for  the  gas  company  was 
making  a popular  address. 

“Think  of  the  good  the  gas  company 
has  done!”  he  cried.  “If  I were  per- 
mitted a pun,  I would  say,  in  the  words 
of  the  immortal  poet,  ‘Honor  the  Light 
Brigade.’  ” 

Voice  of  a consumer  from  the  audi- 
ence— “Oh,  what  a charge  they  made!” 
— Chicago  Ledger. 
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00  A \ MONTH 
-REPAIRING 


Bo  first  to  enter  this  now  bin  pay* 

inn  business  in  your  town.  Open 
yonr  pockets.  T.et  the  dollars  pour  in. 
Act  quick.  Automobile  business  growing  fast 
^Each  Auto  Sold  Mean*  More  Tire*  to  Mend. 
Enormous  field  for  tire  repairing.  Puncture*  and 
_ blowout*  are  common.  Tires 

need  retreading  and  vul- 

_ S V canizing.  Something  go* 

This  \ ing  wrong  all  the  time. 

1 Thousands  forced  t 


Thl*  \ 

. Bunch  \ 
\ of  Tires  ' 
% Will 

% Make 
fc  It  Several 
% 1 Dollar* 

IgjiProfUj 


now  tires  because  they 
1 can’t  get  old  ones  fixed. 

Think  of  the  old  blcy- 
' cle  days-- re  pair  shot)* 
on  every  corner-a  I 1 


■ 

I 


Ron  every  corner-u  1 1 
making  money — b u s y 
day  ana  night.  Autoe 
lake  same  proposition 
sr  again-only  ten  times 
or  and  better.  Users  of 
od  Tire  Repair  Plants 
ng  big  money.  Johnson, 
tea,  “I  made  as  high  as 
It  In  a day.”  Another 
bought  a plant  Septem- 
writes  he  has  cleared 
1)00.00.  Be  the  first  to 
ience  unnecessary,  tYou 
mrrmr  learn  quicK.  riimply  follow  directions. 
J i Business  comes  fast  and  easy. 

| Repair  Tire#  at  Home  ^0na£K| 

repair  father's  tiros— get  the  money  j 
he  pays  garage  man.  Get  the  neighbors 
work.  Auto  owner*. -repair  your  own 
J!b  tire*— save  money-have  outfits  for 
Lome  use.  Anyhow  investigate.  Send 
today  for  catalogue  explaining  wonderful 
money  making  possibilities  in  this  field. 

> HAYWOOD  TIRE  4,  EQUIPMENT  CO-  ^ 

7*2  Capitol  Ave.,  Indianapolis,  lnd. 


I SMASH 

The  Terms 


FREE  TRIAL  -L 
OFFER 

A one-cent  post- 
card  will  bring  it,  To  '< 

Try  Before  You  Buy , ij 
in  your  own  home. 

One  of  our  Regular  $12.00  Dust-Vac  Clean- 
ers. If  entirely  satisfactory,  take  order 
from  two  neighbors  for  $9.00  each  and 
Keep  Yours  FREE , or  keep  it  at  $9.00  and 
pay  only  $2.00  per  month.  Do  it  now. 
HAGGERTY-COOK  DUST  VAC  COMPANY 

Dept  18  220  Liberty  Street,  Warren,  Pa. 


WatcheslU 

CREDIT 


3- 


W JJ 
‘JO/. 


WALTMAMV 


,,-ELGIN 
r- HAMILTON 
HOWARD 
r -ILLINOIS 

' Any  Watch 
You  Want 


30  Days’  Free  Trial 

No  Money  Down 

Express  Prepaid  in  Advance  by  Me 

That'*  the  way  I smash  terms.  That’s  tho  reason  why  I am  doing  the 
greatest  c rod  it  watch  and  jewelry  business.  1 am  “Square  Deal"  Miller 
and  I trust  tho  people. 

I do  business  on  your  terms,  send  you  what  you  want.  Suppose  it 
is  a watch.  I have  it  for  you,  no  money  down,  express  prepaid  by  mo, 
and  a full  month  to  carry  it  in  your  pocket  That'*  the  test  thet  telle. 
All  these  watches 

Guaranteed  25  Years 

kl  wtas  lav  DneiHAee  ■ Send  me  your  name  and  address  and 

NOW  TOi  Business.  UiiiKndjou  my 

Costly  Catalog  FREE 


I want  you  to  have  our  cataloK-  It  is  a gom,  it  illustrates  all  kinds  of 
valuable  watches,  diamonds  and  jewelry  ou  tho  easiest  and  moat  liberal 
terms  ever  offered. 

You  Take  no  Chance  &rlT™2,,rd,i  5j£i 

all  tho  risk,  you  are  tho  sole  Judge  of  value  and  quality.  I prepay  tho 
charges,  trust  you,  give  you  the  easiest,  best  and  squarest  terms  and  live 
up  to  tny  titlo  as  “Square  Deal  ' Miller.  Write  for  this  catalog  today  and 
get  a letter  from  mo  that  wil  linako  you  a friend  of  mine  from  tho  start. 

“Square  Deal”  MILLER,  Pres. 

MIILER-HOEFER  CO.,  210  Miller  Building.,  Detroit,  Michigan 


Let  Us  Send  You  a Diamond 

ON  CREDIT 


Our  new  ©Jury  payment  plan  enables  you  to  get  a beautiful  then  easy  monthly  payments  to  fit  your  purse. 

Diamond  that  you  will  be  proud  of;  that  Increases  in  value  I^t  us  send  you  any  Diamond  you  may  select  from  our  cata- 
from  year  to  year  and  proves  a Imiter  investment  than  a saving*  logue  so  you  may  compare  our  valura  with  those  offered  by 
bank  account:  ami  gives  you  the  mark  of  succors.  other  dealws:  be  convinced  that  our  IMI*ORTFJt'S  PRUTSS 

Pay  only  a small  payment  down  when  you  get  tho  Diamond,  offer  you  a great  saving. 

EASY  MONTHLY  PAYMENTS 

20%  DOWN  and  10%  PER  MONTH 

W*  furnish  a guarantee  certificate  with  every  Diamond  and  We  liave  been  In  business  since  1885  and  have  thousands  of 
allow  the  full  purchase  price  on  all  exchange*.  Wo  will  send  satisfied  customers  who  have  been  buying  from  us  for  the  past 
uxprvea  prepaid  any  Diamond  or  other  article,  for  examination  25  yean*. 

and  approval,  you  to  be  the  sole  Judge  as  to  whether  you  keep  it  Write  today  for  our  catalogue  de  luxe  No.  27.  and  see  how 
i or  return  It  at  our  expense.  easy  It  Is  for  you  to  own  and  wear  a l*xiuUful  Diamond. 


L.W.  SWEET  £.  CO.. Inc..  2 and  4 MAIDEN  LANE,  NEW  YORK  CITY. 
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“Gained  22  Pounds 
in  23  Days” 

Remarkable  Experience  of  E.  Gagnon. 

Builds  Up  Weight  Wonderfully 

“I  was  all  run  down  to  the  very  bottom/' 
writes  F.  Gagnon.  “I  had  to  quit  work  I was  so 
weak.  Now,  thanks  to  Sargol,  I look  like  a new 
man.  I gained  22  pounds  in  23  days." 

"Sargol  has  put  10  pounds  on  me  in  14  days," 
states  W.  O.  Roberts.  ‘‘It  has  made  me  sleep 
well,  enjoy  what  I ate  and  enabled  me  to  work 
with  interest  and  pleasure." 


A PLUMP,  STRONG,  ROBUST  BODY 


"Before  I took  Sargol  people  used  to  call  me 
‘skinny/  but  now  my  name  is  changed.  My  whole 
body  is  stout.  Have  gained  15  pounds  and  am 
gaining  yet.  I look  like  a new  man,"  declared 
another  man  who  had  just  finished  the  Sargol 
treatment. 

Would  you,  too,  like  to  quickly  put  from  10  to 
30  lbs.  of  good,  solid,  "stay-there"  flesh,  fat  and 
muscular  tissue  between  your  skin  and  bones? 

Don't  say  it  can't  be  done.  Try  it  Let  us 
send  you  free  a 50c.  package  of  Sargol  and  prove 
what  it  can  do  for  you. 

More  than  half  a million  thin  men  and  women 
have  gladly  made  this  test  and  that  Sargol  does 
succeed,  does  make  thin  folks  fat  even  where  all 
else  has  failed,  is  best  proved  by  the  tremendous 
business  we  have  done.  No  drastic  diet,  flesh 
creams,  massage,  oils  or  emulsions,  but  a simple, 
harmless  home  treatment.  Cut  out  the  coupon 
and  send  for  this  Free  package  today,  enclosing 
only  10  cents  in  silver  to  help  pay  postage,  pack- 
ing, etc. 

Address  The  Sargol  Co.,  642-T  Herald  Bldg., 
Binghamton,  N.  Y.  Take  Sargol  with  your  meals 
and  watch  it  work.  This  test  will  tell  the  story. 


FREE  SARGOL  COUPON 

This  coupon,  with  10c.  in  silver  to  help  pay  postage, 
packing,  etc.,  and  to  show  good  faith,  entitles  holder  to 
one  60c  package  of  Sargol,  Free.  Address  the  Sargol  Co., 
642-T  Herald  Bldg.,  Binghamton,  N.  Y. 


CURING  HUMAN  ILLS  BY  MAG- 
NECTIC  WAVES 

( Continued  from  page  574) 

netic  waves  after  an  hour’s  experience 
with  it.  There  is  no  danger  of  shock- 
ing the  patient  or  producing  burns,  as 
is  sometimes  the  case  with  the  present 
widely  used  Tesla  and  Oudin  coil  sets 
of  high  voltage.  Simply  stated,  just 
what  occurs  in  the  application  of  these 
magnetic  waves  is  this:  The  alternat- 
ing current,  usually  having  a reversal 
of  polarity  or  a periodicity  of  60  cycles, 
or  120  alternations  per  second,  passes 
into  the  large  electromagnet  coils  of 
many  turns  of  copper  wire  and  causes 
them  |to  produce  at  right  angles  to 
themselves  a powerful  alternating  or 
reversing  magnetic  field  of  force.  This 
magnetic  field  changes  from  north  to 
south  polarity  very  rapidly,  corre- 
sponding to  the  frequency  of  the  sup- 
ply current,  as  mentioned  above.  For 
a 60-cycle  current  the  duration  of  one 
magnetic  impulse  or  wave  is  1/120  of 
a second. 

These  magnetic  lines  of  force,  unlike 
the  electric  current,  will  penetrate  any 
non-magnetic  body  as  readily  as  air, 
such  as  glass,  wood,  fibre,  the  human 
body,  etc.  These  so-called  magnetic 
waves,  when  passed  through  the  body, 
produce  neither  shock  nor  any  other 
unpleasant  sensation.  They  pass  into 
and  through  the  body  with  an  even, 
undulating,  vibratory,  rythmic  motion, 
thereby  agitating  all  cells  equally  and 
reaching  any  deep-seated  affected  or- 
gan directly.  It  is  well  understood 
that  electric  currents  are  capable  of 
burning  and  therefore  it  cannot  be  de- 
nied that  a dessicating  influence  upon 
the  tissues  must  accompany  their  use. 
On  the  other  hand,  the  magnetic  waves 
contain  neither  heat  nor  fire  in  them- 
selves, but  by  setting  up  molecular  ac- 
tivity in  the  bodies  acted  upon,  pos- 
sess the  faculty  of  gently  raising  their 
temperature. 

The  high  frequency  electric  current 
when  permitted  to  pass  over  a con- 
ductor for  no  matter  how  long  a time, 
when  finally  turned  off  leaves  that  con- 
ductor in  precisely  the  same  condition 
as  it  was  before  the  current  had  been 
turned  on.  But  any  substance,  espe- 
cially the  human  organism,  if  exposed 
for  even  a short  period  to  the  influence 
of  the  magnetic  waves,  absorbs  and  re- 

Digitized  by  (jOCK^IC 


May,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


633 


The  Rev.  Carl  B.  Schuchard, 
Pastor  of  St.  Luke’s,  Brook- 
lyn, N.  Y.,  writes:— 

‘7  have  derived  surprising- 
ly beneficial  results  from 
the  use  of  Oxydonor  in  a 
persistent  case  of  Lum- 
bago” 


OUR  GUARANTEE 

Oxydonor  with  full  dlrec • 
tlons,  will  be 

SENT  ON  90  BAY  TRIAL 

If  not  entirely  satisfied 
with  results  at  end  of  that 
time,  the  purchase  price 
will  be  cheerfully  re • 
funded. 

Beware  of  fraudulent  imita- 
tions. All  genuine  instruments 
are  stamped  with  the  name  of 
the  Inventor  and  Discoverer — 
Dr.  H.  Sanche.  Look  for  this 
name ! 


Health 


is  within  your 
drasp ! 

Once  more  you  can  possess  unlimited 
energy — be  free  from  your  illness — enjoy 
life  to  the  fullest  thanks  to  Science  and 


do^ 


You,  who  are  ill,  are 
merely  lacking  in  vitality. 

Oxydonor  will  revitalize  your  body 
and  drive  out  disease,  provided  no  vital 
organ  has  been  seriously  impaired. 

'What  it  has  done  for  thousands — it 

should  do  for  You.  Mail  this  cou- 

pon  to-day  for  our  detailed  <?/ 

book  on  Oxydonor — your 

first  step  towards  health.  /'  ; 


Dr.  H.  Sanche  & Co.,  i,c. 

Dept.  23 

489  Fifth  Ave.,  New  York  City 


vy  # A' 
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1 LECTRICITY  offer*  the  great- 
est opportunities  to  those  who 
practically  trained  to 
handle  and  control  it.  We  are 
teaching  a practical,  live-wire, 
up-to-date  Electrical  Course. 
No  frills  or  fanciful  demonstra- 
tions which  may  amuse,  but  can 
never  benefit.  No  book  or 
blackboard  instruction  leaving 
the  student  to  guess  the  rest. 
We  teach  the  theory  and  then 
take  the  student  to  the  machine 
or  apparatus  and  put  him  to 
work  applying  it  (the  theory). 
Our  instruction  is  individual, 
given  by  competent  practical 
men,  alive  to  the  requirements 
in  the  Electrical  Profession. 
Through  our  system  of  teach- 
ing, you  are  theoretically  and 
practically  trained  by  being 
started  on  a sound  basis  and 
constantly  guided  and  coached 
in  everything  that  you  do. 

There  is  no  time  limit  to  the 
course.  You  enter  when  you 
are  ready  and  graduate  when 
you  are  competent  to  do  so. 
The  school  is  open  throughout 
the  year,  making  it  possible  to 
continue  your  course  during  the 
summer  months  without  inter- 
ruption. 

Visit  oar  school , it  possible,  end 
see  our  students  at  work  or  write 
for  free  booklet  describing  our 
course  and  system  of  instr notion. 

THE 

New  York  Electrical  School 

26  West  17th  Street 
New  York  City 


treat  P 

* lj 

— — I 


Whrn  wiiliiiK,  please  mention  *‘M.  E.  and  M.” 


tains  some  of  that  magnetic  force.  In 
other  words,  it  becomes  charged  with 
it,  and  in  turn  this  force  is  transformed 
into  vital  energy  that  is  expended  in 
the  various  vital  processes  of  which 
the  most  important  is  the  resistance 
to  and  the  combating  of  disease. 

When  the  patient  is  placed  between 
the  magnetic  wave  producing  coils  of 
the  Bachelet  apparatus,  a constant  and 
periodically  reversing  magnetic  field  of 
force  surges  through  his  body.  An  in- 
conceivable number  of  minute  mag- 
netic particles,  each  with  its  negative 
and  positive  pole,  are  thrown  into  space 
by  each  generator,  exchanging  polarity 
with  each  other  within  the  space  be- 
tween the  coils  and  penetrating  all 
substances  of  a non-conducting  nature. 
Powerful  currents  of  low  voltage  and 
high  amperage  are  set  up  in  all  elec- 
trical conductors,  thereby  exciting 
molecular  and  cerebal  activity  in  the 
tissues  of  the  human  body,  magnetiz- 
ing at  the  same  time  the  iron,  oxygen, 
and  other  positive  elements  in  the 
blood  and  tissues. 

Normally,  the  magnetic  field  of  the 
earth’s  atmosphere  accomplishes  this 
result.  This  magnetism  constitutes 
what  is  termed  ‘‘the  electric  potential'’ 
of  the  human  body  and  without  this 
magnetizing  influence  of  the  earth’s  at- 
mosphere it  is  not  improbable  that  life 
could  not  exist  upon  our  planet.  When 
the  electric  potential  of  the  human  or- 
ganism is  at  its  height,  the  body  pos- 
sesses the  necessary  vital  force  to  ward 
off  and  combat  disease.  If  this  vital 
force  becomes  diminished  the  body 
loses  its  power  of  resistance  to  the  at- 
tacks of  disease  and  gradually  the  lat- 
ter wins  the  upper  hand. 

It  has  been  proven  by  numerous 
tests  made  with  the  Bachelet  mag- 
netic wave  generator,  that  it  does  raise 
the  electrical  potential  of  the  human 
body  as  much  as  33  per  cent.  One- 
fourth  of  this  increase  is  expended  in 
the  vital  processes  within  24  hours; 
three-fifths  in  48  hours,  and  it  has  re- 
quired at  an  average  72  hours — if  no 
additional  treatments  were  adminis- 
tered during  the  test  period — before 
the  body  returned  to  its  original  po- 
tential. Numerous  microscopical  and 
analytical  examinations  of  samples  of 
blood,  taken  before  and  after  one  hour’s 
treatment,  have  in  every  case  shown  a 
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Not  Lack  - Bat  Pluck 


It  is  easy  for  you  to  assume  that  luck  is  the 
only  difference  between  you  and  the  men  who 
get  the  big  positions  and  big  pay.  But  you  are  wrong , 
it  is  pluck — not  luck. 


You  are  both  made  of  the  same  stuff.  It  is  a case  of  determination,  backbone 
and  training. 

Instead  of  waiting  for  a “chance” — an  opportunity,  qualify  yourself  for  a big 
job.  Your  opportunity  will  come. 


You  too,  like  the  man  in  the  picture  above, 
can  lift  yourself  to  a position  of  big  pay, 
if  you  have  the  pluck . 

You,  like  everyone  else,  are  especially  fitted 
for  some  line  of  work. 

The  International  Correspondence  Schools 
will  help  you  decide  what  that  line  is,  and 
will  bring  right  into  your  home  the  practical 
training  you  need  to  qualify  you  for  the  big 
opportunities  and  big  pay. 

As  in  the  picture  above,  the  connecting  link 
between  the  position  you  have  and  the  posi- 
tion you  would  like  to  have  is  the  special 
training  you  can  get  with  the  help  of  the 

I.  c.  s. 

Every  month  more  than  400  I.  C.  S.  Students 
voluntarily  report  promotions  to  better  posi- 
tions with  increases  in  salary. 

You  can  do  it  if  others  can,  so  begin — 

Mark  on  the  coupon  the 
occupation  you  want;  cut  it 
out,  and  mail  it  today. 


International  Correspondence  Schools 

Box  992-R.  Scranton.  Pa. 


Please  explain,  without  further  obligation  on  my  part,  bow  I can 
quality  for  the  position  before  which  I have  marked  X. 


Electrical  Engineering 

Mechanical  Fnginccr 

Electric  Lighting 

Mechanical  Draftsman  . 

Electric  Railways 

Shop  horemnn 

Electrician 

Concrete  Construction 

Electric  Cur  Running 

Architect 

Dynamo  Foreman 

Contracting  A Building 

Wireman 

Architectural  Draftsman 

Mining  Engineer 

Ceneral  Illustrating 

Tel.  and  Tel.  Engineer 

Chemist 

Surveyor 

Bookkeeper 

Automobile  Running 

Advertising  Man 

Agriculture 

Civil  Service  Exams. 

Poultry  Raising 

Salesmanship 

N a me 

St.  and  No. 

City State 


Present  Occupation  . 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.’’ 
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I'll  teach  you 
rpereonally  by  mall.  Three 
courses:  (1)  Complete  Letter - 
Uf ’I  Ing.  Sign  and  Card  Writing — (2) 

ll^^^Sh.u  Card  and  Ticket  Writing — (3) 

Lettering.  14  years  successful  teaching- 
You  will  succeed.  Wonderful  Held.  Thou* 

•amis  of  merchants  use  window  cards,  price 
cords,  sale  cards,  banners,  and  signs  In  large 
Quantities.  Buy  new  ones  weekly.  Gold  let- 
tering on  gloss  and  wood  valuable  feature  of  the  course. 
Courso  teach p«  everything.  Tills  knowledge  helps  you  wher- 
ever you  are.  Pay  good,  work  easy  and  fascinating,  hours 
short. 

Earn  $18.00  to  $45.00  a Week 

Many  of  our  students  make  big  money 
In  business  for  themselves  Natural  tal- 
ent unnecessary.  Itood  what  students 
say.  ('raw ford.  B.  C\.  Canada.,  says: 

"Earned  nearly  $200.00  since  taking 
course."  Parrott.  Okla  . says:  "Earned 
several  times  cost  of  course  since  en- 
rolling." FYltzner.  Minn.,  writes:  "Did 
Job  recently  and  got  $10.00,  profit 
$7.05." 

Write  for  large  complete  catalog,  testi- 
monials, pictures,  sample  of  work, 
terms. 


DETROIT  SCHOOL  OF  LETTERING 
Chas.  J.  Strong.  Founder,  Dept.  3505. 
Detroit.  Mich. 


Guarantee — 

I guarantee  to  place 
my  graduates  In 
positions  paying 
$85.00  to  $175.00 
when  they  have 
graduated  and  are 
competent.  W e 
hare  constantly 
more  mi  nests  for 
men  at  good  sal- 
aries than  we  can 
supply. 


CIVIL  SERVICE 


position*  are  vary  dedrabU  Good  salary,  short  hours,  aasy  work, 
plaaaant  surroandlnfs,  life  positions,  stoady  work,  thirty  days  va- 
cation and  thirty  days  sick  laava  annually  with  pay.  4ft.  202  ap- 
pointments mads  last  yaar.  No  political  pull  ooodod  Common 
school  oducation  sufficient.  Must  b«  IS  yoars  or  ovar.  Full  Infor- 
mation about  how  to  sesuro  thooo  positions  and  questions  used  by 
the  Ctrl]  gorvloo  Ootnmlsstoa  fro# 

COLUMBIAN  CORRESPONDENCE  COLIESE,  WASNINITQN,  0.  C 


Automobile  Instruction 


SHOP  AND  ROAD 

Biggest  and  Best  Automobile  School  in 
the  United  States 
Specially  Constructed  Building 
Fifteen  Instructors 

Provision  made  for  out  of  town  men 
Send  tor  Booklet  M.  B. 


AUTOMOBILE  SCHOOL 

WEST  SIDE  Y.  M.  C.  A. 

318  W«st  57th  Stmt,  New  York  City 


When  writing,  please  mention  "M.  E.  and  M.” 


marked  and  favorable  morphological 
change.  This  system  of  electrothera- 
peutics has  been  used  to  advantage  in 
raising  low  and  reducing  high  blood 
pressure;  as  well  as  in  numerous  other 
diseases  and  ailments  ordinarily 
treated  by  high  potential  currents. 


UNITED  STATES  ARMY  CAMP 
SWITCH  BOARDS 


( Continued  from  page'  581) 


weights,  etc.  The  supervision  employed 
is  of  the  single  bridged  drop  type;  the 
clearing-out  signals  being  mounted  in  the 
ebonized  panel  directly  beneath  the  line 
signals.  Double  ringing  and  single  lis- 
tening keys  are  mounted  flush  with  the 
key  shelf  upon  a metal  key  frame. 
When  the  switchboard  is  set  up  ready 
for  use  the  cords  extend  down  through 
a trap  door  cut  in  the  base  of  the  trunk. 

The  operator's  equipment  is  of  par- 
ticular interest.  By  referring  to  the  view 
showing  the  front  of  the  switchboard 
the  reader  will  observe  that  the  transmit- 
ter is  equipped  with  a plug  and  cord  in 
order  that  it  may  be  readily  detached  and 
stored  in  the  cover  while  in  transit.  The 
transmitter  arm  is  arranged  to  fold 
across  the  face  of  the  board,  being  se- 
cured in  place  by  a catch  when  not  in 
use.  Two  standard  head-band  receivers 
are  furnished,  one  being  held  in  reserve 
for  emergency  purposes.  Receiver  con- 
nections are  made  in  the  usual  way  with 
cord  and  plug  to  a jack  mounted  in  the 
rail  beneath  the  jacks.  A five-bar  hand 
generator  is  mounted  in  the  rear  of  the 
board  with  crank  shaft  extending 
through  to  the  front  of  the  board  to  the 
right  of  the  operator.  An  eight-day 
flush  type  clock  completes  this  unique 
apparatus.  


PONTIAC  RADIO  ASSOCIATION 

The  wireless  amateurs  of  Pontiac, 
Mich.,  have  formed  a radio  club  known 
as  the  Pontiac  Radio  Association.  The 
officers  of  this  club  are:  Charles  Bur- 
ton, president,  and  Delbert  Gottschalk, 
secretary  and  treasurer.  The  club  has 
12  members.  All  persons  wishing  to 
join  the  club  should  write  to  Charles 
Burton,  50  East  Huron  street,  Pon- 
tiac, Mich. 


Digitized  by 


Google 


May,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


637 


Write  for 
FREE  Book 


2c  a Week  Pays  Wash  Bill! 

Electricity  or  Water-Power  Does  the  Work 


WITH  A “LONG”  CRISPETTE  MACHINE 


LONG’S  Personal 
Message  to  YOU. 


This  is  a recent  picture  of  the  man  who  made  $1500 
in  one  month  with  a Long  Crispette  machine,  in 
a store  window.  After  he  got  his  machine  he 
only  had  $10  left,  but  he  sailed  in  and  made  good. 

Make  Your  Fortune 


Yes.  sir.  right  straight  from  me  to  you  a 

— just  as  if  I were  talking  personally 
to  you.  This  is  my  message.  My 
popcorn  crispette  machine  built  a big 
store  for  me — a big  confectionery  busi- 
ness,  right  here  in  Springfield,  on  High 
Street.  I have  started  a lot  of  other 
men  in  business.  I want  to  start  YOU.  ^ 

Just  let  a small  store  or  a cosy  nook  where  the 
rent  isn’t  high,  where  people  pass  bv  and  you’re 
ready  for  business.  The  nickels  will  drop  in  al- 
most like  rain.  Then  later  this  summer  you  can 
make  a lot  of  money  at  Fairs.  Parks,  Resorts. 
Carnivals.  Circuses.  Picnics.  Conventions,  on 
street  corners,  in  small  stands,  moving  picture 
lobbies,  etc.  Five  machines  at  Coney  Island, 
three  at  Atlantic  City.  Thousands  of  resorts 
haven’t  any.  Crispettes  are  a 
new.  delightful,  crisp,  popcorn  jj 
confection.  Sell  for  a 


5 cent  pieces — street  cars,  mov- 
mg.  picture  shows.  5 & 10c  stores. 

Everybody  likes  crispettes — children — parents — old  folks, 
jj  One  sale  always  means  two — two  means  four.  So  it  goes. 

^ It’s  a great  business.  I found  it  so — so  should  you. 

^ Send  for  my  Free  Book 

44  Dollars  and  Sense  In  the 
Crispette  Business/' 

36  pages  illustrated — complete  information  and  story  of  how  I 
built  my  business.  Read  it  and  then  come  to  Springfield. 

W.  Z.  LONG,  H.f Jst  Springfield,  Ohio 


Just  a “Twist  of  the  Wrist”  Starts  or  Stops  the  Mach  ine! 

The  1900  Motor  Washers  are  now  at  work  in  thousands  of  homes.  They  are  doing  y 
the  work  formerly  done  by  women,  at  a cost  of  2c  a week  for  power ! Saving  thou-  \ 
sands  upon  thousands  of  dollars  in  wash  bills.  Saving  worlds  of  wash-day  troubles.  \ 
Leaving  the  women  free  to  do  other  work  while  the  machines  are  doing  the  washing.  \ J 


The  1900  Motor  Washer 


1900  Water  Motor  Washer 
Can  be  connected  with 
any  water  tap  instantly 


Doing  the  wringing  with 
1900  Electric  Motor  Washer 
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Paid  to  Engravers] 

Get  particular*  of  our  Home  Study 
Course.  Catalogue  Free. 
Residence  and  Correspondence  School 

New  York  School  of  Engraving 
73  Naaeau  Street.  NEW  YORK 


SCHOOL  OF  AUTOMOBILING 

Learn  to  drive  and  repair  automobiles  and  prepare 
yourself  for  a good  paying  position.  Our  practical 
course  enables  you  to  qualify  yourself  in  a short 
time.  Day  or  Night  school.  IV rite  for  free  Book- 
let M. 

NORTH WtESTERN  MOTOR  INSTITUTE 

22S-232  Wiiconeln  St..  Milwaukee. 


DRAFTING  AND  DESIGNING 

EARN  $125 — $150  MONTHLY 

We  are  practical  and  ex  pert  draftsmen  oarwlve*. 
and  can  impart  our  knowledge  to  you.  Our 
method*  of  teachfnf  are  different.  We  give  vou 
actual  drafting  room  experience.  Are  you  ambi- 
tion* to  eern  more  money  ? If  *o  write  for  de- 
•crlptivecatalof.  Book*  and  tool*  f.ee  to  student*. 

Columbia  Cor.  School.  Dept.  M.,  Drexel  Bldg.,  Phila. 


HOROLOGICAL  DEPARTMENT 

BRADLEY  POLYTECHNIC  INSTITUTE 

Formerly  Paisoos  Horologloal  In- 
stitute 

FBORIA.  LLLTNOTB 

Largest  and  Bert  Wateh  Sebsrt  Is 
Amsrtsa 

Ws  teach  Watch  Wort.  Jswslry. 
Rnic  raving.  Clock  Work.  Ophos. 
Tuition  roaaouahlo.  Board  and 
rooms  near  school  at  moderate  rates. 
Band  for  oatalogus  ef  Information. 


■ 

l 


Take  Your  E’s 

ENGINEERING  EDUCATION  EXTENSION 

by  an  entirely  new  method,  with  a minimum  of  mental  ex- 
ertion. in  the  shortest  time  et  the  least  expense.  FITS  ANY 
MAN  regardless  of  age  FOR  A PROFESSIONAL  CAREER. 

Young  men  ahould  fit  themselves  during  their  spare  mo- 
ments for  the  profession  of 

Electrical  Efficiency  Engineer 

Again  note  the  ease:  E.  E.  E. 

Our  courses  are  being  pursued  by  High  School  students  who 
thereby  command  good  wages  upon  graduation.  They  are  also 
being  pursued  by  central  station  operative*  and  others  who  are 
looking  for  better  positions  and  salary. 

The  field  of  Efficiency  Engineering  is  a new  one. 

BE  THE  FIRST  TO  PREPARE  For  full  particulars  address:— 

Engineering  Education  Extension 

LOCK  BOX  41  HANOVER,  N.  H. 


Ruby  FREE-, 

To  introduce  our  Oenulnw  M*zt*o 
Gem  (U.  S.  Letters  Patent!— the  only 
mi  tin  factory  substitute  forth®  diamond  that 
. stands  all  ten ta  and  has  vrrmanfnt  date  1 In* 
brilliancy,  w e make  thi*  a pvctoi  ojfvr: 

Ilf  you  will  mention  thi*  advertisement  and  send  ua  G two-c«nt 
■ tamps  for  our  beautiful  Art  Catalog^  The  Story  of  the  Maitee 
(Jem.”  wo  will  aend  you /r re  with  catalo*  m a*nu\ns  uncut 
Navajo  Ruby  (aella  at  50c.)  bou*bt  by  ua  from  Navajo  Indiana. 
toffei!)«r  with  a cont-prica  offor  for  cottinf  and  moo  nun*. 

Write  today:  FRANCIS  t-  LESTER  COMPANY 

— Dopt.  ■*  Meallla  Park,  N.  Me*.  ' 

30  now  propositions.  No 
competition.  Make  05c 
profit  on  dollar  orders. 
Complete  plans,  10  cts. 

M^il  Dealers  Wholesale  House 

532  Franklin  Bid*.,  Chicago 
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HIGH  FREQUENCY  CURRENT 
APPARATUS 
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point  dial  switch  as  shown  in  the  wiring 
diagram,  fig.  22,  the  lever  being  made  of 
1/1 6-inch  brass,  4 inches  long,  and  the 
contact  buttons  34-inch  in  diameter.  The 
connection  of  the  leads  to  the  switch  is 
so  made  that  the  least  number  of  turns 
are  cut  in  and  the  maximum  secondary 
voltage  obtained  when  the  lever  is 
placed  on  the  No.  3 point;  the  lowest  or 
normal  voltage  occurring  when  the  lever 
is  on  point  No.  1. 

To  regulate  the  value  of  the  current 
applied  to  the  transformer,  a rheostat  of 
sufficient  capacity  can  be  used,  but  an 
adjustable  choke  coil  is  the  best.  A good 
core  for  this  purpose  is  formed  of  a 
laminated  annealed  sheet-iron  core,  17 
by  3 inches  by  3 inches,  insulated  with 
several  layers  of  empire  cloth  or  heavy 
paper.  The  wftiding  is  composed  of  130 
turns  of  No.  4 B.  & S.  gauge,  D.  C.  C. 
copper  wire  with  taps  lead  off  at  every 
eighth  or  tenth  turn  to  a contact  button 
on  a multi-point  switch  containing  that 
many  buttons  and  a single  lever  sliding 
over  them  in  turn.  The  buttons  are  so 
spaced  that  no  two  are  short-circuited 
when  the  lever  is  resting  upon  any  one. 

The  core  should  be  arranged  to  slide 
in  and  out  of  the  coil  to  realize  the  great- 
est range  of  action,  the  maximum  imped- 
ance being  inserted  in  the  circuit  when 
the  core  is  all  the  way  in  the  coil  and 
all  the  turns  are  switched  in. 

The  rectifying  valve  cell  is  usually  a 
glass  vessel  about  a foot  square  and  as 
high,  into  which  are  placed  four  iron 
plates  1/16-inch  thick  and  6 by  10  inches, 
together  with  four  1 /16-inch  aluminum 
plates,  6 by  10  inches,  the  plates  being 
separated  j4-inch.  The  electrolyte  con- 
sists of  10  parts  of  distilled  water  to  1 
part  of  sodium  bicarbonate.  To  form 
the  elements  of  the  valve  cell,  the  trans- 
former should  be  allowed  to  discharge 
over  an  air  gap  for  a few  minutes.  The 
iron  and  aluminum  plates  must  alternate 
in  oosition. 

The  best  of  care  must  be  exercised  in 
first  trying  out  the  apparatus  on  account 
of  the  danger  of  coming  into  contact 
with  the  high  potential  secondary  cur- 
rent. To  be  immune  from  danger,  al- 
ways open  the  primary  circuit  before 
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making  any  alterations  in  connections. 
Also  the  polarity  of  the  secondary  dis- 
charge must  be  carefully  noted,  connect- 
ing the  positive  terminal  to  the  anode 
of  the  X-ray  bulb,  the  proper  tube  con- 
nection being  manifested  by  a perfect 
hemisphere  of  light  in  front  of  the  anode 
electrode,  also  the  image  on  a fluoro- 
scope  will  be  clear  and  steady.  Reversed 
current  causes  the  X-ray  tube  to  become 
filled  with  a flickering  light  and  rings. 
It  may  be  necessary  to  reverse  the  con- 
nections to  the  primary  rectifier  valve,  in 
such  an  event. 

A high  tension  valve  tube  should  be 
inserted  in  the  positive  secondary  lead 
to  the  anode  of  the  X-ray  tube,  and  also 
an  oscillioscope ; the  former  to  eliminate 
as  much  inverse  current  as  possible  and 
the  latter  to  denote  its  presence  and 
quantity. 

When  first  starting  the  X-ray  bulb, 
its  vacuum  should  be  lowered  a little  or 
else  rings  may  appear  in  it  and  lead  to 
the  false  conclusion  that  the  tube  is  con- 
nected improperly. 

The  transformer  described  above  is 
also  suitable  for  a rectifying  machine  of 
the  "Interrupterless”  type. 

For  220-volt  A.  C.  circuits,  the  trans- 
former primary  coil  should  be  composed 
of  278  turns  of  No.  7 B.  & S.  gauge 
D.  C.  C.  magnet  wire,  with  taps  taken 
out  at  the  1st,  160th,  250th,  and  278th 
turns. 


ENFORCEMENT  OF  WIRELESS 
LAWS 

The  Secretary  of  Commerce  recently 
approved  a penalty  of  $25  to  be  collected 
from  an  amateur  wireless  operator  in 
San  Francisco,  for  a violation  of  the 
15th  regulation  of  the  wireless  act  of 
August  13,  1912,  in  that  the  wave  length 
emitted  by  his  wireless  station  exceeded 
by  370  meters  the  limit  fixed  by  law  for 
his  class  of  station. 

The  amateur  was  given  several  warn- 
ings by  the  United  States  Radio  Inspec- 
tor and  allowed  a considerable  length  of 
time  in  which  to  properly  adjust  his  sta- 
tion. There  are  several  simple  methods 
by  which  an  amateur  may  determine  the 
wave  length  he  is  using,  with  which  all 
amateur  station  operators  should  be  fa- 
miliar. 

A commercial  wireless  operator  hold- 


HAWKINS  LIBRARY  0F\ 

ELECTRICITY 

In  6 Leather  Pocket  Books 
Price  per  Volume 


Here  is  a set  of  books  that  no  man  in  the  ELEC- 
TRICAL FIELD  should  do  without.  This  is  the 
ELECTRICAL  AGE  in  which  we  live;  ELEC- 
TRICITY now  controls  more  trades,  directs  more 
men,  offers  more  opportunities  than  any  other  power 
that  man  has  yet  discovered.  Do  you  wish  to  know 
the  underlying  principles  of  MODERN  ELEC- 
TRICAL PRACTICE  f 

If  so,  HAWKINS  ELECTRICAL  GUIDES  will  give 
you  the  information.  In  reality  they  are  a school 
within  themselves,  containing  a complete  study 
course  with  QUESTIONS,  ANSWERS  AND 
ILLUSTRATIONS,  written  in  plain  everyday 
language  so  that  a practical  man  can  understand  the 
“HOW,  WHEN  AND  WHY”  OF  ELECTRICITY. 


Read  over  the  titles  shown  on  the  bark  of  each  volume, 
and  note  the  scope  of  each  book.  They  arc  handsomely 
Ixmnd  In  flexible  black  leather  with  gold  edges  and  will 
readily  go  in  the  pocket.  THEY  ARE  NOT  ONLY 
THE  BEST.  BUT  THE  CHEAPEST  WORKS  PUB- 
LISHED ON  ELECTRICITY. 

Each  book  Is  complete  In  itself  and  will  bo  supplied 
% 1.00  per  copy,  but  we  believe  that  the  complete  sot  is 
the  best  bargain. 

The  books  can  speak  for  themselves  and  a careful 
examination,  page  by  page,  and  illustration  by  illustra- 
tion, will  convince  you  01 their  big  value. 

If  you  will  fill  out  the  following  coupon  giving  all  tho  * 
Information  requested.  WE  WILL  SUBMIT  THE  SIX 
VOLUMES  FOR  EXAMINATION  ON  CONDITIONS 
NAMED. 


FREE  EXAMINATION  OFFER 


THEO.  AUDEL  ft  CO.,  72  5th  Avt.,  NEW  YORK 

Please  submit  me  for  examination  HAWKINS  ELECTRICAL 
GUIDES  (Price  $1  each.} 

Ship  at  once,  prepaid  tho  (J  numbers;  if  satisfactory  I 
agree  to  send  you  $1  within  seven  days  and  to  further 
mail  you  $1  each  month  until  paid. 

Signature 

Occupation  

Business  Address  


Residence 

Reference  

Mod.E&M. 


When  writing,  please  mention  “M.  E.  and  M.” 
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Learn  the  Auto  Business 

Earn  a Splendid  Salary 

By  practical  experience  we 
train  you  for  a good  position 
as  automobile  mechanic,  sales- 
man or  chauffeur.  3,000  grad- 
uates are  earning  big  salaries.  Com- 
plete training  in  4 weeks,  including 
extensive  practice  in  repairing  and 
driving  high  powered  cars.  Tuition 
and  board  reasonable. 

Send  today  for  catalog  M and  list  of 
graduates 

Cleveland  Automobile  School 

2340  Euclid  Ave.t  CLEVELAND,  OHIO 


iown  10  nae  ana  exhibit  sample  101*  model,  f* 'rile 

£»9uSS.  $10  to  $27 

Coaster- Brakes  and  Puncture- Proof  Tires. 


RIDER  AGENTS  WANTED 

In  each  town  to  ride  and  exhibit  sample  lBlft  model 

for  Sf- -J~‘  

Ouan 
with  C 

fflmmswzwt*  $12 

IOO  loc ond-Hmnd  Whoolm 

AU  makes  and  models,  good  as  new  09  M On 
Great  Factory  Clearing  Sale,  wo  «0 
We  Ship  on  Approwml  without  a cent 

& 10  QSXSL  EESS.  Isis! 

TIOFC  coaater-brake  wheels,  lamps,  and 
2 sundries,  half  usual  prices.  DO  NOT 

BUY  till  you  get  our  catalogue  and  offer.  IVrite  now. 

MEAD  CYCLE  CO.  Dept,  ft-234  CHICAGO 


Rider,  be  our  repre- 
sentative in  your  town. 
EARN  $40.00  PER  WEEK. 
Get  our  FREE  CATALOG 
end  compare  prices 
with  your  local  dealer. 
Introduce  our  electric 
bicycles.  Columbia  Gas 
Lamp.  $3.00.  to  intro- 
duce. $1.98.  20th  Cen- 
tury Gas  Lamp.  $3.00. 
reduced  to  $2.10. 

i.ss'v.ij  st . Niw  Ytrk 

House 

Park  Row  Motorcycle  Co.*  n0 

Largest  Eastern  Supply  1 

Ma  Cimrt  Ysur  Bicyds  lit*  a Mstsr-cydi 

Motor  fits  any  wheel.  Bast,  Most  Reliable. 
(LM  i wwSSfc  fl)  ®est  Hill  Climber.  More  Steffeys  in  use  than 
J .fVJP  any  others.  Stamp  for  circulars. 

STEFF1Y  NFS.  CO.,  7042  Clnri  AVI.,  Plili.,  Pi. 

Fire-Proof,  Ready-Made 

Garage,  »49L# 


Genuine  ^Edwards.” 

Ready-made  fire- 
proof garages.  Give 
protection  from  rain, 

»now,  fire,  thleven  and 
Joy  rldern;  nave  htg 
garnge  bllln.  Rnlckly 
net  up  any  place.  Di- 
rect - from  - factory 

prices— $49.50  nn,i  np> 

Postal  ltrlngN  IIIum- 
trated  04-page  catalog:. 
the  EDWARDS  MFG.  CO.  747-797 Eultstin !»•., Cincinnati. OhIO 


Raw  FIaaIpIaIaa  with  75  lnnstrations  for  mek- 
DOJ  CIVOiriUian  ing  Batteries.  Dynamos.  Motors. 
Telegraph  apparatus.  Telephone.  Lights,  Bells.  Alarms,  Coils. 
"Wireless”  Current  Reverser.  Electric  Engine  Etc.  By  Elec- 
trical Experts  bo  that  anyone  can  understand  it.  With  Cat.  All  lOc  Ppd. 

1.  C.  Dorn,  706  S.  Dtirborn  Si,  Dept.  48,  Chicago,  Ilia. 

When  writing,  please  mention  **M.  E.  and  M.” 


ing  a license  issued  by  the  Department 
of  Commerce  should  be  very  careful  to 
have  the  service  record  on  the  back  of 
his  license  properly  filled  in  and  signed 
by  the  captain  or  official  under  whom 
he  is  employed. 

Recently  a commercial  operator,  either 
through  ignorance  or  intent  forged  the 
signatures  of  two  captains  under  whom 
he  had  served,  to  the  license  board.  The 
Secretary  of  Commerce  has  referred  the 
papers  in  the  case  to  the  United  States 
Attorney  in  order  that  prosecution  for 
forgery  may  be  instituted.  Wireless 
operators  must  be  taught  to  realize  their 
responsibility  under  their  licenses. 


GRAPE  BELT  RADIO  ASSOCIA- 
TION 

The  Grape  Belt  Radio  Association, 
uniting  the  radio  operators  of  the  Lake 
Erie  grape  belt  in  New,  York  and 
Pennsylvania,  was  organized  March 
14  at  Fredonia,  N.  Y. 

The  officers  of  the  club,  with  their 
addresses,  are  as  follows : Herbert  A. 
Hiller,  president,  Silver  Creek,  N.  Y. ; 
L.  O.  Buckner,  vice-president,  Broc- 
ton,  N.  Y. ; George  Mason,  secretary, 
Fredonia,  N.  Y.,  and  Arthur  J.  Macer, 
treasurer,  Westfield,  N.  Y.  These 
officers,  together  with  Ralph  Lilley,  of 
Westfield,  and  George  Munger,  of 
Fredonia,  constitute  a board  of  direc- 
tors for  1914. 

The  organization  was  founded  to 
promote  a more  thorough  knowledge 
of  radio  communication  among  its 
membership,  as  well  as  a closer  adher- 
ence to  Government  rules  for  amateur 
stations. 

A cordial  invitation  to  join  is  ex- 
tended to  all  amateurs  living  in  the 
territory  mentioned.  Further  particu- 
lars may  be  had  from  the  secretary. 


TIME  RECEIVING  WIRELESS 
SET 


The  firm  of  Wells  Jewelry  Company, 
of  Savannah,  Ga.,  is  said  to  have  been 
the  first  in  the  South  to  install  a wireless 
time  receiving  set  in  its  store.  This  set 
is  used  to  receive  standard  time  signals 
from  the  Government  stations.  It  con- 
sists of  a Clapp-Eastham  receiving  out- 
fit with  a galena  detector.  It  was  in- 
stalled by  A.  J.  Funk,  a licensed  operator 
attending  the  Savannah^  High  School. 
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B Runs  this  6 H.P.  jEngine  for  a 

# "fr  C 10  hour  day  on  KEROSENE 

By  means  of  the  patent  throttle  you  can  run  it  as  a 4 H.  P.  engine 
for  23  cents  a day,  or  as  a 2 H.P.  for  12  cents  a day. 
Many  other  strong  points;  force-feed  lubrication;  uniform  speed; 
sight-feed  fuel  supply;  automobile  muffler;  no  cranking;  runs  either 
way;  uses  any  fuel  oil  satisfactorily.  And  it’s  Guaranteed  for 
10  Years.  Write  for  catalog  and  30  days’  free  trial. 

=1  WE  PAY  THE  FREIGHT  ~ ■"= 

ELLIS  ENGINE  CO.,  70  Mullett  Street,  Detroit,  Mich. 


K.  & D.  MOTORS  K.  & D.  Measuring  Instruments 


No.  17  Juno  Motor 
Price,  $5.00 

Our  line  of  battery  motor*  and 
small  generators  is  very  com- 
plete. All  machines  are  high 
grade  construction  and  designed 
for  practical  work. 


Voltmeter.  No.  22. 
Ammeter,  No.  20, 

Price,  $2.00 

Our  measuring  instruments  are 
inexpensive  but  well  made  and 
designed  for  practical  work. 


For  Sale  by  all  dealers 

Send  for  our  new  catalog.  No.  10-A.  All  dealers 
should  write  for  catalog  and  prices  on  this  line. 


KENDRICK  & DAVIS  CO., 


LEBANON 

NEW  HAMPSHIRE 


You  Can  Vary  the  Tone  or 
Pitch  of  Your  Spark 

at  will  by  using  the 

BARNES  VARIABLE 
SPEED  A.  C.  MOTOR 

on  your  revolving  spark  gap. 

Made  in  two  sizes  suitable  for  direct  con- 
nection ta  any  gap  from  $4  K.W.  to  6 K.W., 
or  larger,  and  in- 
stantly variable  in 
•peed  from  8,000 
to  7,00»  revolu- 
tions per  minute 
without  the  use 
of  external  resis- 


AMERICAS  STAUDARD  I2  H.R  MARIME  MOTOR 


Made  in  one  size 
only  by  specialists 
in  engine  building. 
The  Kermath  hasn  t 
an  equal  in  this 
size  and  type, 
absolutely  re- 
gardless of 
price.  Catalog 
on  request. 

KERMATH  MF6.  CO. 

Dept.  20 


Best  grade  cedar  canoe  for  *20 

Detroit  canoes  can’t  sink 


All  canoes  cedar  nnd  roppor  fastened.  We  make  nil 
Fixes  and  Btyle*.  itl*o  power  cnilOW.  W rite  for  fro©  ratal  or. 
pivinu  priors  with  retailor**  profit  cut  out.  We  are 
the  I argent  manufacturers  of  canoes  in  the  world. 
DETItOIT  BOAT  t *«..  175lVllovue  Avc..  l>etrolt.  Midi. 


DYNAMOS  MOTORS 

We  make  a specialty  of  small,  compact  sturdy  little  dynamos 
for  charging  storage  batterlea  and  private  lighting  plants.  Ca- 
pacity, 5 to  30  sixteen  candle-power  twenty  watt  tungsten 
lamps.  They  are  correctly  designed,  well  built,  hare  brush 
rocker,  reaction  brush  holders,  removable  bronze  bearing  shells, 
are  shunt  wound  for  voltages  from  6 to  110.  Also  motors  for 
from  100  to  600  watts  for  voltagee  from  6 to  220.  Rend  for 
Circular  ••B"  for  prices,  also  all  parta  for  dynamos  and 

motors.  

P.  E.  A V BRILL.  442  Niagara  *t.,  Buffalo  Jf.  T, 


When  writing,  please  mention  "Modern  Electrics  and  Mechanics.” 


642 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  5. 


NEW  THINGS 

Electrical— Wireless — Mechanical 


A Line  of  Bench  Drills 

The  firm  of  North  Bros.  Mfg.  Company, 
Philadelphia,  Pa.,  has  announced  its  new  line 
of  “Yankee”  bench  drills  that  are  equipped 
with  automatic  friction  and  ratchet  feeds. 

The  distinguishing  features  of  these  Yankee 


VI Si:  INTENDED  FOR  USE  WITH  IIENCII  DRILL 


bench  drills  are  their  strength,  convenience 
and  rapidity  of  operation.  By  means  of  the 
automatic  and  friction  feeds,  the  operator  has 
the  free  use  of  one  hand  to  hold  the  work — 
a very  desirable  point  which  is  sadly  lacking 
in  most  hand-driven  drill  presses.  At  the  top 
of  the  feed  screw  is  a ratchet  which  feeds 
when  the  lever  is  horizontal.  On  the  inside 
is  a friction  feed  which  operates  when  the 
lever  is  vertical.  The  friction  feed  is  adjusted 
to  work  quickly  in  moving  the  drill  to  and 


THE  SMALL  SIZED  “YANKEE”  DENCH  DRILL 


from  work,  while  the  automatic  ratchet  feed 
is  positive,  fixed  and  without  adjustments  so 
that  drills  from  No.  54  up  will  not  be  broken 
in  use  as  is  often  the  case  in  feeding  by  hand. 
A bracket  at  the  top  of  the  frame  with  right 
and  left  arms,  disengages  the  ratchet  feed  at 
extreme  up  or  down  movements  of  the  spin- 
dle, so  that  parts  cannot  be  jammed.  The 
table  on  which  the  work  is  placed  can  be  ad- 
justed progressively  by  means  of  a hand  wheel 


and  screw  as  well  as  by  sliding  the  table 
bracket  up  or  down.  This  feature  of  the  de- 
sign permits  of  unusual  depth  for  a bench 
drill.  The  bracket  and  table  are  readily  re- 
moved so  that  any  high  work  can  be  supported 
on  the  floor  or  on  a box,  under  the  bench 
drill.  This  drill  is  made  in  two  different  sizes, 
one  for  drilling  up  to  Y\  inch  and  the  other 
up  to  Yi  inch. 

In  conjunction  with  the  above  described 
bench  drill,  the  manufacturers  offer  a con- 
venient vise  for  holding  various  kinds  of 
work.  Its  body  and  sliding  jaw  are  of  cast 
iron,  accurately  machined  to  hold  the  work 
square.  A removable  swivel  jaw  is  also  pro- 
vided to  hold  taper  work  and  is  made  of  steel, 
case  hardened.  Two  countersunk  holes  are 
provided  in  the  base  so  that  the  vise  can  be 
screwed  to  a work  bench  if  desired. 

For  further  particulars  concerning  the  above 
machinery,  communications  should  be  ad- 
dressed to  the  manufacturers  direct. 


Increased  Manufacturing  Facilities 

The  Viking  Electric  Company,  manufac- 
turers of  Viking  Bell  Ringers  and  other  Vi- 
king Products,  in  order  to  take  care  of  a 
rapidly  growing  business  is  moving  its  plant 
from  Albany  to  292  Taaffe  Place,  Brooklyn. 

The  new  plant,  containing  twice  the  floor 
space  of  the  old  plant,  will  be  equipped  with 
additional  machinery  and  more  help  will  be 
taken  on. 

The  present  sales  office  at  150  Chambers 
street,  New  York,  where  a large  stock  is  car- 
ried, will  be  maintained. 


Automatic  Telegraph  Keys 


The  sending  of  wireless  messages  hour 
after  hour  would  not  be  a desirable  task  and 
would  certainly  be  a very  tiresome  one  were 
it  nor  for  the  automatic  sending  keys  now 
used  by  practically  all  operators  handling  im- 
portant stations. 

Perhaps  the  best  known  of  automatic  tele- 
graph keys  is  the  Martin  Vibroplex,  which  is 
very  similar  in  design  and  operation  to  the 
automatic  high  speed  key  described  in  the 
April  issue  of  Modern  Electrics  and  Me- 
chanics. 

The  Martin  Vibroplex  is  extremely  simple 
in  construction  and  has  the  minimum  of  parts 
— especially  small  parts  that  are  liable  to  be- 
come deranged.  The  adjustments  are  few 
and  easily  made.  Its  operation  is  extremely 
simple  and  can  be  mastered  after  a few  hours’ 
practice.  It  has  two  levers,  one  for  making 
dots  and  the  other  for  making  dashes.  As 
long  as  the  key  to  the  right  is  pressed,  the 
vibrating  pendulum  will  cause  dots  to  be  made. 
Pressing  the  dash  lever  to  the  left,  sends  a 
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Arc  You 


Making  Something? 

Have  you  invented  some  device  or  machine  that  you 
are  anxious  to  have  just  right?  Are  you  making  a 
model  that  you  wish  to  be  particularly  proud  of? 
Are  you  experimenting  with  some  delicate  appa- 
ratus, the  success  of  which  depends  on  your  work- 
manship? Then  insure  the  accuracy  of  your 
measurements  and  speed  up  your  work  by  using 

Starreft  Tools 


The  measuring  tools— rules,  gages,  caliper-squares,  microm- 
eters, vernier  calipers,  etc.,  arc  the  last  word  in  accuracy. 
Work  measured  with  them  is  right,  and  the  other  tools  for 
general  purposes,  such  as  the  expansion  pliers,  cut  nippers, 
screw-drivers,  etc.,  are  made  to  give  a wide  range  of  service 
and  to  last  a lifetime.  An  advertisement  can’t  do  Starrctt 
Tools  justice. 

Let  us  send  you  our  free  catalog  20W  which  describes  the  full  line 
and  glres  prices.  Do  not  forget  that  Starrett  Tools  are  sold  at  all 
good  hardware  stores. 

THE  L.  S.  STARRETT  CO. 

ATHOL,  MASS.  42-182 


“YANKEE’' 
TOOLS 

QelZeA.'teecAariUA 

Instant  speed 
control — fast  or 
slow — by  a finger 
touch.  Drill  stays 
in  work.  The 
“hustler”  for 
quick,  light 
jobs.  Two 
speeds.  15  in.;  3 Vi 
lbs.  3-Jaw  chuck; 
also  2-Jaw  chuck. 

“Yankee” 

Plain  Hand  Drill 
No.  1445.  Price,  $3.00 


The  “ baby  ” Hand  Drill — “Yankee”  No. 
1430 — smallest  of  all:  lOj^in. ; 1 xi  lbs.  Made 
as  carefully  as  the  largest.  Price,  $1.75. 


Your  dealer  can  supply  you. 

IVritt  fir  Yankee'  Tal  Rak ‘ * fir  merhaniti  and  hum- 
hildert ; "'Yanki*'  Tali  in  tht  Garage"  f»r  mUiriitt. 

NORTH  BROS.  MFC,.  CO.  Philadelphia 


GROBET  SWISS  FILES 

Are  the  standard  of  excellence  In  flies,  and 
hare  been  for  over  100  years.  We  send 
postpaid  as  an  introducer  48  files  espe- 
cially adapted  for  tool  makers  and  machinists  on  receipt  of 
$5.00.  This  Is  a chance  to  get  a set  of  Alee  you'll  appreciate 
and  we’ll  get  future  orders. 

MONTGOMERY  A CO., 

103  Fnlton  St.,  New  York  City 


Tht  Crtsceit  Universal  Woid  Workir 

la  giving  such  abeeluU  satisfaction  that 
too  coald  not  help  bat  be  pleaned  with  It 
If  yoe  went  s eabetaettal,  d arable,  con- 
venient combination  wood  worker.  Oet 
oar  catalog  telling  all  a boat  it,  end  de- 
scribing oar  line  of  bend  eewa.  saw  table*, 
ekepere,  jointere.  borers,  planers  and 
matcher*,  planer*,  dlak-grlndera,  variety 
wood  worker*'  band  aew  blade*. 

THE  CRESCENT  MAOHINE  CO. 

45  Columbia  Street.  Ijcetonla.  O. 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.” 
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dash  of  any  desired  length  depending  upon 
how  long  the  lever  is  held. 

It  is  said  that  the  Martin  Vibroplex  was 
the  first  sending  machine  ever  used  in  the 
transmission  of  signals  across  the  Atlantic 
Cable.  It  is  the  standard  automatic  key  of  all 
telegraph  operators.  Of  late,  wireless  opera- 
tors have  been  using  the  Martin  Vibroplex 


AN  AUTOMATIC  SENDING  KEY  FOR  WIRELESS 


more  and  more  for  sending,  finding  that  same 
relieves  much  of  the  fatigue  attending  the 
sending  of  lengthy  messages  as  well  as  mak- 
ing their  Morse  or  Continental  more  exact. 
In  fact,  no  wireless  station,  whether  com- 
mercial or  amateur,  is  complete  without  one 
of  these  automatic  sending  keys. 

Several  infringement  suits  have  been  re- 
cently brought  against  other  manufacturers 
of  automatic  sending  keys  and  have  proven 
decisive  victories  for  the  Martin  Vibroplex, 
which  controls  practically  all  the  patents  on 
such  an  instrument.  This  machine  is  made 
in  several  models,  all  of  which  are  attractively 
finished. 

Full  particulars  concerning  automatic  send- 
ing keys  can  be  secured  by  addressing  J.  E. 
Albright.  Sole  Agent  for  the  Martin  Vibro- 
plex and  the  Mecograph  Company,  253  Broad- 
way, New  York  City. 


Boston  School  of  Telegraphy 

The  fifteenth  anniversary  of  the  opening  of 
the  Boston  School  of  Telegraphy — one  of  the 
oldest  and  largest  schools  teaching  telegraphy 
in  all  its  branches  in  the  East — will  take  place 
in  May. 

This  institution  has  stood  the  test  of  time — 
which  is  always  the  most  trying  one — and  to- 
day is  conspicuous  for  the  students  that  have 
graduated  from  its  class  rooms. 

The  anniversary  will  be  marked  by  a yearly 
catalog  published  by  the  school,  giving  the 
prospective  student  an  idea  as  to  what  a 
successful  institution  can  do  for  its  students 
and  graduates. 

In  taking  up  the  study  of  wire  or  radio  tel- 
egraphy. much  depends  upon  the  student’s 
ability,  but  by  far  the  greater  factors  are  the 
knowledge  and  experience  of  the  instructor 
as  well  as  the  equipment  and  surroundings  of 
the  school.  For  this  reason,  it  has  always 
been  the  aim  of  the  Boston  School  of  Tel- 
egraphy to  be  up-to-date  in  equipment,  sur- 


roundings and  system  of  instruction,  as  well 
as  keeping  in  close  touch  with  the  advance- 
ment and  success  of  the  student.  A course  in 
this  institution  includes  lectures,  class  instruc- 
tion and  individual  instruction.  The  hew 
radio  station  recently  installed  and  the  addi- 
tional class  rooms  are  worthy  indications  of 
its  success. 

All  prospective  students  are  invited  to  call 
or  write  for  the  new  catalog  before  enrolling. 
All  requests  should  be  addressed  to  the  Bos- 
ton School  of  Telegraphy,  18  Boylston  street, 
Boston,  Mass. 


Small  Step-Down  Transformers 

In  the  accompanying  illustration  is  shown 
one  of  the  line  of  small,  low  voltage  trans- 
formers that  has  recently  been  placed  on  the 
market  by  the  Fraasa  Engineering  Company, 
of  Norwood  (Suburb  of  Cincinnati),  Ohio. 

These  transformers  are  designed  for  step- 
ping-down  the  usual  no  volt  alternating  cur- 
rent to  lower  voltages  which,  although  still 
alternating,  will  operate  all  classes  of  direct 
current  apparatus. 

The  design  of  these  transformers  is  in  ac- 
cordance with  the  most  approved  practice, 
properly  proportioned  to  give  the  highest  ef- 
ficiency and  operating  characteristics.  The 
materials  entering  into  the  construction  of 
these  transformers  are  of  the  very  best — the 
magnetic  circuit  being  made  of  silicon  steel 
and  the  windings  of  enameled  wire.  The  line 
includes  transformers  of  30,  50  and  100  watts 
capacity,  with  taps  in  steps  of  or  5 volts, 
making  a wide  range  of  voltage  available. 

By  addressing  the  Fraasa  Engineering  Com- 
pany, prices  and  further  information  concern- 


A 30-WATT  BELL-RINGING  TRANSFORMER 


ing  the  construction  of  these  transformers 
may  be  obtained. 


A NEW  WIRELESS  ASSOCIA- 
TION 

All  wireless  amateurs  residing  in 
Iowa  who  desire  to  join  a proposed  wire- 
less association  which  is  now  being  or- 
ganized, are  requested  to  write  to  Ralph 
Batcher,  Toledo,  Iowa.  Any  ideas  or 
suggestions  will  be  greatly  appreciated. 
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O.  U.  BASEBALL  FANS! 

GET  NEXT  TO  THIS  MOST  GENEROUS  OFFER 


FREE 


28  Rare  Photo  Post  Cards,  the  kind  you  have 
been  looking  for.  For  men  only.  Send  60  cents 
for  7 months’  subscription  to  our  newsy,  snappy 
MAGAZINE  OP  BASEBALL  and  get  these  28 
photos  FREE.  If  you  desire  3 months'  sub- 
scription send  26  cents  and  get  12  of  these  Photos  FREE. 
LANDSMAN  PUB.  CO.,  11  Nm  Iratf  St,  IrttUia,  N.  Y..  toft.  I. 


Furniture  On  Credit 

WRITE  FOR  MAMMOTH  BARGAIN 
BOOK  PICTURING  4,782  ARTICLES. 

SPIEGEL,  MAY,  STERN  CO. 

1299  West  3 5th  Stmt.  Chicago. 


MUSIC  FREE 

Be  the  Oldest  and  Mart  Reliable  Behool  of  Music 
In  Amarlcar— Wtabllshed  IMS 

Plano.  Organ.  Violin.  Mandolin,  Guitar,  Banjo,  etc. 
Beginners  or  advanced  players.  One  1 eeeon  weekly.  Dine tialloue 
make  everything  plain.  Only  expense  about  So.  per  day  to  eovcr 
coat  of  poetage  and  music  used.  Write  for  FREE  booklet  which 
explains  everything  In  full. 

AMERICAN  SCHOOL  OF  MUSIC,  SI  Lakeside  Sid*.,  Oklesge 


Sit  at  This  Table  and  Earn  $200  a Month 


LEARN  TO  BE  A DRAFTSMAN 

We  will  show  you  how  you  can  do 
It.  Wriie  11s  and  we  will  send  you 
full  particulars.  No  enrollment. 
No  llrst  payment.  Yourown  abil- 
ity Is  what  counts.  No  110  down. 
$10 a month  game.  Just  write  and 
find  out.  Circular  E free. 

The  t-Sq.  a Triangle  Co 

30-32  CLINTON  ST..  NEWARK.  N.  J. 


BIG  MAIL  FREE 

Your  NAME  PRINTED  In  our  Mailing  Directory  and  lent 
to  firm*  all  over  the  world  ao  they  can  tend  yon  KRF.E 
Sample*  Catalog*.  Book*.  Papar*,  Magazine*,  etc.  S*ad 
IS*,  to  cover  co«t  of  printing  your  name  and  yon’ 11 
receive  a big  mail  FREE.  Proof— 

Ingram.  Va..  Mar  1,  1912.  Gentlemen— I hare  already 
received  2000  parcel*  of  mall,  and  atlll  they  come,  aooree 
of  paper*,  sample*,  magazines,  etc.,  for  which  I had 
often  paid  10  to  the  R.  T.  Jama*. 

Seid  ti  BI6  MAIL  DIRECTORY,  1124  Foster  Am..  Client 


of  all  kinds, 
EXPERIMENTAL  AND 
LIGHT  MACHINE  WORK 

182  MILK  STREET.  90ST0N 


The  “RED  DEVIL”  Fanrily 

IS  A VERY  LAROE  ONE 

RVER  3RRR  MENDERS— GET  ACQUAINTED 
Here  are  two  off  them 

NO. 

V u 

Sizes 

This  tool  is  Bonded,  or  insured  for  two  y cats’ 
service.  It  it  a handsome,  thin  note  model,  and 
will  go  into  many  places  that  the  large,  hullnr 
pliers  will  not  get  into.  Your  dealer  has  it— or  iff 
not,  we  will  send  a sample  on  receipt  of  80  cents, 
post  paid. 

NO.  642 
Convenient 

6K"  Size 


The  most  powerful  nipper 

cutting  edges,  if  your  deeler  can't  supply  we  will 
send  one  sample  on  receipt  of  7i  cents 

Yen'll  never  find  "Red  DeviT9  en  o poor  tool 
Send  for  Booklet. 

SMITH  & HEMENWAY  CO. 

166-7  CHAMBERS  ST.  NEW  YORK 


BRASS  GEARS 

Oat  by  an  entirely  new  proeaaa.  Tha  moat 
aoeurate  mad*  nod  at  prleee  that  cannot  be 
equalled  by  oth are.  Every  fear  hae  a bob, 
oeoter  painted  ebony  beak,  edges  turned 
tone,  klgheet  grade  red  braes,  and  moak 
heavier  than  others.  Wa  carry  the  largest 
slock  in  the  world,  and  every  gear  Hated 
Is  always  shipped  on  date  of  order. 

8K2VD  FOE  CIRCULAA 
0HI0A80  8T00K  REAR  WORKS 
It  So.  Fifth  Am  :: 


VACUUM  PUMPS 

Tools,  Hose  sod  Psrts 

for  cleaners  at  wholesale.  Electric  | 
or  gaeoUnc  power.  Far  stationary 


Our  pump#  rugged,  will 
stand  any  wear.  Assemble  year  own 
machine.  Eaves  half.  Dept.  I. 


VACUUM  SUPPLY  CO.,  Ann  Arbor,  Mich. 


WITH  A GENUINE  ARHSTRONG  STOCK 

and  a JUNIOR  HINOED  PIPE  VISE  which  holds  pipe  from  yi  to  I * In.  a 
fitter  can  pipe  any  ordinary  building.  Jobbers  sell  them. 

Manufactured  by 

THE  ARHSTRONG  HFG.  CO.,  337  Knowiton  st. 

New  York  BRIQBPORT,  CONN.  Chleag. 


Steel  Launch  $QC 

Complete  With  Engine,  Rcndy  to  Run  V W 


ft  boats  nt  proportionate  prices.  All  launches  tested  and  fitted  with 

etruit  two-cycle  reversible  engine*  with  *pced  controlling  lever — simplest  engine  made — start* 
without  cranking— ha*  only  3 moving  parta — anyone  can  run  it.  The  Safe  Launch — abso- 
lutely non-sinkuble—  need*  no  boathouse  All  boat*  fitted  with  air-tight  compartment*— can- 
not *ink,  leak  or  ru*t.  We  are  sole  owner*  of  the  patents  for  the  manufacture  of  rolled  steel, 
lock-seamed  steel  I-ats.  Order*  filled  tho  dav  they  are  received.  Boat*  shipped  to  every 
part  of  tho  world  Free  Catalog.  Steel  How  boat*.  $‘20.  (83l 

MICHIGAN  STEEL  BOAT  CO.,  1396  Jofforaon  Avenue,  Detroit,  Mich.,  U.  S.  A. 
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RECENT  NOVEL  PATENTS 


1,091,127.  WIRELESS  RECEIVING  APPARATUS.  Rob- 
ert R.  Golpthobp,  Hartford,  Coua  Fllrd  Aug. _31, 
1012  Serial  No  717,093.  (Cl  250—14.) 


1.  In  a wireless  receiving  apparatus  a casing,  a hollow 
tuning  coll  fixedly  secured  within  the  casing  and  open  at 
both  ends,  closures  for  the  ends  of  said  casing  and  coll, 
a condenser  enounted  on  one  closure  and  located  within 
(he  coll,  a detector,  circuit  connections  and  a detector 
switch  mounted  on  the  other  closure  and  located  within 
the  coll,  slides  arranged  In  operative  relation  to  the  coll 
and  movable  longitudinally  thereof,  supports  for  said 
slides  In  electrical  connection  therewith,  said  supports 
electrically  connecting  said  condenser  with  the  detector 
and  ground  terminals. 

1,090,053.  TELEPHONE-LOCKING  DEVICE  John  W 

Habvby,  Sunset,  Tex.  Filed  Apr  18,  1913.  Serial  No. 

762,037.  (Cl.  179—189.) 

A telephone  locking  device  formed  of  a strap  formed 
of  a single  strip  of  metal  bent  upon  Itself  approximately 
centrally  of  ItB  length  and  having  the  bent  portion  thereof 
to  provide  a loop  adapted  to  embrace  the  arm  of  the  re- 
ceiver fork,  the  parallel  members  of  said  strap  being  placed 
in  face  to  face  contact  and  formed  with  alining  openings 
adjacent  to  the  free  ends  thereof  and  spaced  apart  longi- 
tudinally of  the  strap,  a collar  embracing  the  limbs  of 
said  strap  and  adapted  for  sliding  movement  thereon  to 
draw  the  free  ends  of  the  strap  toward  egch  other,  a flexi- 
ble element  passed  through  an  aperture  In  the  base  of 
the  telephone  and  carrying  at  Its  lower  }nd  a cross  piece 


designed  to  prevent  the  withdrawal  of  such  flexible  ele- 
ment, a link  carried  by  said  flexible  element  and  having 
the  free  end  thereof  apertured  and  adapted  to  be  disposed 
between  the  free  extremities  of  the  limbs  of  said  strap, 
the  aperture  In  the  end  of  said  link  being  capable  of  Inter- 
changeable registration  with  the  apertures  in  said  strap 
wheteby  the  flexible  element  may  be  drawn  taut,  and  a 
lock  adapted  to  be  pissed  through  the  alJnlng  apertures 
In  the  limbs  of  .said  strap  and  link. 

1.090,877  VIBRATING  CIRCUIT-BREAKER.  Paul  M. 
Rainey,  West  Hoboken,  N.  J.,  assignor  to  Western  Elec- 
tric Company,  New  York,  N.  Y , a Corporation  of  Illinois. 
Fll£d  June  17,  1910  Serial  No  567,451.  (Cl.  171—258.) 
1.  An  Interrupter  comprising  an  Induction  coll,  an  arma- 
ture, s'  support  for  said  coll  and  armature,  said  armature 


being  In  the  form  of  a long  broad  vane  anchored  at  ono 
end  to  said  support  and  passing  through  and  beyond  tho 


p * 


field  of  force  of  said  coll,  and  a circuit  Including  said  coll 
adapted  to  be  opened  and  closed  by  said  armature  In  It* 
movement. 

1,090,022.  8HOE-8HINER8  CLAMP.  Fbank  Lbstbs 
Campbell,  Chelan,  Wash.  Filed  Apr.  18,  1913.  Se- 
rial No.  761.995.  (Cl.  16—58.) 


1.  In  a shoe  stand  the  combination  of  a foot  rest,  op- 
erating levers  having  pivotal  connection  with  the  foot 
rest  and  provided  with  jaws  to  grip  the  sole  of  the  shoe 
placed  in  position  upon,  the  foot  rest,  said  Jaws  being 
bodily  adjustable  by  a swinging  movement  of  the  levers 
toward  and  away  from  the  foot  rest 

1,090.809.  ELECTRIC  RAILWAY-SIGNAL.  JOHN  B. 
Howell,  Leavenworth,  Kans.  Filed  Aug.  80,  1910* 
Serial  No.  579,758.  (Cl.  246—54.) 


1.  A signal  controller  for  electric  trolley  railways,  eons 
prising,  In  combination  with  the  trolley  wire,  a support- 
ing wire  extending  across  sod  above  the  trolley  w(re,  as 
Insulating  .block  mounted  on  said  supporting  wire,  a lever 
fulcrum  mounted  on  said  block,  a switch  lever  pivoted 
on  aald  fulcrum  above  the  trolley  wire,  eald  switch  lever 
having  at  each  end  thereof  a portion  adapted  to  be  ele- 
vated by  the  passage  of  a trolley  wheel  therebeneath,  as 
Insulated  contact  device  carried  by  each  end  of  aald  lever, 
each  of  said  devices  being  adapted  to  form  electrical  con- 
nection with  the  trolley  wire  wben  depressed,  and  flexible 
conductors  connected  to  said  contact  devices  respectively. 


Digitized  by  L.OOQle 


May,  1914- 


MODERN  ELECTRICS  AND  MECHANICS 


647 


MONEY  P&EESJES 


for  you  if  you  only  start  ricbt  AH  you  require 
is  one  good  Idea  and  yeur  fortune  la  made. 

Let  us  aid  yeu  in  developing  your  Idsas  and 
out  tkem  in  need  commercial  shape. 


put  them  in  good  commercial  shape. 

We  can  do  the  same  for  you  that  wo  have  done 
for  others.  We  know  hew  things  mast  ho  made 

to  have  a market  value. 

With  our  staff  of  trained  engineers  and  me- 
chanics we  are  able  to  deafen  anything  no  matter 
hew  small  or  hew  large:  how  rimffo  or  hew  in- 
tricate the  article  may  he  we  can  handle  it,  and 
save  you  money. 

Don't  waste  yeur  money  on  tapansive  patents 
before  yeu  have  your  invention  perfected,  yon 
may  have  the  same  expense  over  again. 

Our  receipt  for  yeur  idea  is  safer  end  a heller 
protection  to  yon  than  anyone  else  can  give  yen. 

What  Means  Hava  Ynw  to  «nt  l»  Onm- 
tmet  wfttM  the  light  People? 

We  are  right  in  the  center  of  all  business  and 
it  will  he  to  your  interest  te  consult  ua. 

Wo  Msnafastws  in  Any  tnantttr 

nid  ports  by  the  piece  of  every  eeimAvohle 

materiel  with  greatest  accuracy. 

6HA18  of  all  description  a. 

Differ  ostial  and  straight  magnet  winding,  eta. 
FU1 — We  wil  give  yen  advice  on  ell  tosh- 
nieel  gneetfona  dkeet  if  yen  eneioee  a la  stamp 
for  postage. 


MULLER  & JABLONSKY 

Bmik  and  Blaaefcar  St.  Naw  Yark 


Secured  or  Fee  Returned 

Send  Mod.1  or  ilwWh  yd  dm; 

invention  for  free  search  of  tha  U.  S.  Patent 
Office  Records. 

OUR  BOOKS  naUsi  iron  to  any 
address.  Send  for  these  hooksj  the 
An  eat  pmMlontiomo  ever  issue  A (or 
(roo  distribution. 

HOW  TO  OBTAIN  A PATHNT.  Our  fllua- 
trsted  80  page  Guide  Book  is  an  invaluable  book 
of  reference  for  inventors  and  100  mechanical 
movements  illustrated  and  described. 
FORTUNBB  IN  PATBHTff.  Tells  hew  to  in- 
vent for  profit  and  gives  history  of  successful 
inventions. 

WHAT  TO  INVHNT.  Contains  a valuable  list 
of  Now  Ideas  Wanted.  Also  informatien  ward- 
ing prise*  offered  for  Inventions,  among  which  is  a 
Prime  of  One  Million  Dollars  offered  for 
one  invention  and  810,000  for  othera. 

PATBHTS  THAT  PAT.  Contains  letters  from 
successful  clients.  List  of  Pntont  Buyer*. 
Also  endorsements  from  prominent  inventors, 
manufacturers,  senators,  congressmen,  governors, 

Hvi  advertise  our  cUeut*  inventions Jr"  in  a Jut 
of  Sunday  newspapers  faith  two  million  circulation 
and  in  tha  World?  s Progress.  Sample  copy  free. 
Bleetrionl  Cases  n Specialty.  We  have 
secured  many  important  electrical  patents. 

Victor  J-  Evans  & Co. 

Wm  Mf.,  724  M St,  I.  WASHINGTON,  D.  C. 


WAJffiS J£LAS 


INVENTORS 

There  is  always  a demand  for  good  INVENTIONS. 
Send  me  sketch  or  model  of  your  lnvention  sad  I 
will  advise  you  without  charge  as  to  lts  Patentability, 
Practicability  and  possible  commercial  value. 

Write  for  CARD  which  will  en- 
title you  to  advice  by  mail  FREE 

ARTHUR  PHELPS-MARR 

Solicitor  for  Patents  end  Electrical  Engineer 

106-110  Fulton  St..  - Nn»  York 


PATENTS 

THAT  PROTECT  AND  PAY  ____ 
BOOKS.  ADVICE  AND  SEARCHES  FREE, 

w •k-,fcjriE±i  5££^R-'-— 

Watson  E.  Coleman  Pa*?*  Uwy»r 
•24  P Strut.  N.  W.  WiiUuN*  D.  C. 


Wanted-.An Id cb  patents  ’-essst 

Who  oa  think  oi  nme  •impk  thine  to  p.tmt?  ftotect  I g McGill  BUf.,  WuhingtOB,  D.  C. 

tow  ideu.  they  m»y  Inin,  you  w«ltL  Wnu  for  Needed  I PaUato.  Trademark!,  Copyrights,  Pliant  Litigation 

Inventions’*  and  lists  of  Patent  Buyers.  I Handbook  for  laroaftart-  ‘ ‘ProOwUns,  SzplotUag  and  Boiling 

UMUPI  t Cl.,  Nt.  Attimys,  lipt.  141,  wirttoitn,  I.  C.  | «"■ 


Manufacturers  

are  constantly  writing  me  for 

new  ideas  protected  by  OWEN  PATENTS.  Send  for  my  free 
literature  and  read  their  wants. 

T Q r r I Three  finest  patent  books  published ! 72- page  guide 
rnCC!  “Successful Patents;”  “Stepping Stones”  (contain- 
ing list  of  over  200  inventions  wanted  ; tolls  the  plain  truth 
about  prizes,  reward  offers,  etc.)  and  “Patent  Promotion” 
(tells  how  to  sell  your  rights;  chief  causes  of  failure,  etc.) 
All  sent  free  upon  request. 

Very  highest  references.  I help  my  clients  sell  their  pat- 
ents or  dispose  of  their  applications.  Advice  free.  No  ob- 
ligation incurred  by  writing  me.  Free  manufacturing  fa- 
cilities. 1 secure  patent  or  no  fee.  No  charge  for  report 
as  to  patentability,  practicability,  etc. 

RICHARD  B.  OWEN,  820wen  Bldg.,  Washington,  D.  C. 


PATENTS 

No  attorney  fees  until  patent  allowed 
Registered  attorneys  make  our  searches 
'ketchfor  FREE  REPORT.  FREE  BOOKS. 

FULLER  A McLACHLEN 

McLACHLEN  BANK  BLDG.,  WASHINGTON.  D.  C 


C.  L PARKER 


Handbook  for  larvate*.  ”Pn* 
Iavoatfoa^  ssat  f 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.” 
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1.089,892  EXPL08I0N  OA8  TURBINE  Hbinuch 
Zoelly,  Zurich,  Switzerland.  Filed  Jan.  6,  1913.  Se- 
rial No  740,470  (Cl.  60—4.) 

1.  In  an  explosion  gas  turbine,  the  combination  with  a 
piston  compressor,  of  a two  cycle  gas  engine  for  impelling 
said  compressor,  tbc  combustion  gases  of  said  engine  ex 
pandlng  during  the  outward  movement  of  its  piston,  an 
explosion  chamber  in  continuous  communication  with  the 
cylinder  of  said  engine,  nozzles  connected  to  the  com- 
bustion chamber,  a rotor  wheel,  auxiliary  means  for  ex- 
pelling said  combustion  gases  during  the  Inward  stroke  of 


1,089,885.  ANGLE-FINDER.  Gustavs  Wallaob,  New 
York,  N.  Y.  Filed  Mar.  22,  1913.  8erlal  No.  756,170. 
(Cl.  88—2.2.) 


the  piston  o{  the  gas  engine  at  an  approximately  constant 
pressure  and  for  causing  these  gases  to  flow  during  the 
whole  working  process  through  said  nozzles  at  a speed  of 
the  greatest  possible  uniformity  to  said  rotor  wheel 

1,089,986.  MILK  BOTTLE  OR  JAR  PROTECTOR.  JOHN 
J.  TBHAN,  Pittsburgh,  Pa.  Filed  May  23,  1913.  Serial 
No.  769,411.  (Cl.  232—41.) 


1.  An  angle  finder  comprising  a frame  adapted  to  stand 
with  one  of  its  edges  on  a primary  support,  a mirror  hav- 
ing divisions  representing  inches  and  fractions  thereof  set 
Into  said  frame,  a cord  attached  at  one  end  to  said  frame 
and  adapted  to  be  swung  therefrom  in  front  of  the  divi- 
sions on  the  mirror,  and  a sight  on  the  cord  co-acting 
with  said,  divisions. 

1,090,983.  ELECTRIC  LAMP.  Ellswoxth  A.  Haw- 
thobne,  Bridgeport.  Conn.  Filed  June  25,  1913.  Se- 
rial No.  775.636.  (Cl.  240—8.5.) 


1.  The  combination  with  a battery,  of  a battery  casing, 
and  means  to  complete  the  battery  circuit  including  a 
member  rotatably  mounted  on  said  casing,  and  means  car- 
ried by  said  member  to  close  the  battery  circuit  and  hold 
said  member  against  rotation. 

*.090,763  ELECTRIC-BATTERY  CELL.  Haubx  A. 
Thomas,  Springfield,  111.  Filed  May  17,  1912.  Serial 
No.  697,948.  ' (CL  204—41.) 


1.  A milk  bottle  protector  comprising  a staple  securely 
fastened  to  a suitable  structure,  a wire  clamping  frame 
having  a lateral  extension  at  one  side  thereof  provided 
with  a depending  book  portion  and  terminal  end  portions, 
each  end  portion  having  an  *ye,  and  means  for  locking 
the  said  end  portions  together. 

1,089,907  ELECTRICAL  CONTACT.  William  D.  Cool- 
idob,  Schenectady,  N.  Y.,  assignor  to  General  Electric 
Company,  a Corporation  of  New  York.  Original  appli- 
cation filed  Mar.  20,  1912,  Serial  No.  085,113.  Divided 
and  this  application  filed  Dec.  17,  1912.  Serial  No. 
737.214.  (Cl.  173—13.) 


1.  An  electrical  make-and-break  contact  of  tungsten. 
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For  Interesting  and  Valuable  Information  about 

PATENTS  WANTED 

and  bought  by  Manufacturers,  send  6 cents 
postage  tor  large  illustrated  paper  Visible  Re- 
sults and  Terms  Book. 

LS.UI.  LACEY,  lipt  I,  VtskitftM,  I.  C.  Estafc.  till 


WALTON  HARRISON 

No.  2 R.ctor  Street,  N.  V.  City 

[Formely  Asst.  Examiner  U.  S.  Patent  Office] 

WIRELESS  PATENTS 

Alto  Electrical,  Mechanical  and  Chemical  Patents 


Official  Drawings  Free 

Patents  procured  or  fee  returned.  Expert 
services.  Send  sketch  for  free  search. 

THE  PATENT  EXCHANGE 

Jordan  Building,  Washington,  D.  C. 


PATENTS  dgfe 

Our  free  booklets  tell  how,  what  to  invent,  How 
T o Choose  An  Attorney,  and  save  you  money. 

Prosperous  clients  in  eU  states.  Best  Bank, 
and  other  references.  WRITE  TODAY 

D SWIFT  A CO  318  seventh  st.. 

• OYYir  I OE  WASHINGTON.  D.  C. 


D.  SWIFT  & CO, 


MIATT  ■*"»*»• 
PATENTS 
1868-1914 
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PATENTS 

If  you  Lave  an  invention  which  you  wish 
to  patent  you  can  write  fully  and  freely 
to  Munn  & Co.  for  advice  in  regard  * to 
the  best  way  of  obtaining  protection. 
Please  send  sketches  or  a model  of  your 
invention  and  a description  of  the  device, 
explaining  its  operation. 

All  communications  are  strictly  confiden- 
tial. * Our  vast  practice,  extending  over 
a period  of  nearly  seventy  years,  enables 
us  in  many  cases  to  advise  in  regard  to 
patentability  without  any  expense  to  the 
client.  Our  Hand-Book  on  Patents  is 
sent  free  on  request.  This  explains  our 
methods,  terms,  etc.,  in  regard  to  Patents , 
Trade  Marks,  Foreign  Patents,  etc. 

All  patent*  m cured  through  ui  are  described  without 

cost  to  the  patentee  in  the  SCIENTIFIC  AMERICAN. 

MUNN  y COMPANY 

SOLICITORS  OF  PATENTS 

351  BROADWAY,  NEW  YORK 
and  625  F STREET.  WASHINGTON.  D.  C. 


Patents  Procured  and  Sold 

Your  idea  win  have  a cash  value  when  patented; 
build  a business  on  your  idea  or  patent  and  sell  it 
outright;  good  inventions  make  fortunes;  copyright, 
trademarks  and  designs  also;  BOOK  FREE;  send 
sketch  to-day. 

H.  J.  I1RDBRI 

9 Webster  Baildlag,  Chiesgv. 


X jean  practical  experience 
In  Inventing,  making,  pat- 
anting  and  tailing  electrical 
and  mechanical  davtoae. 

U 0.  TH0M801 
see  CMtea  BldgM  Beetee,  Heea. 

Exclusive  Waahlngton  Bap. 


T 


^AJEHTY0UfnDEA9 

^^^^$9,000  offered  for  certain 
n volition*.  Book  “How  to  Obtain 
a Patent”  and  “What  to  Invent” 
sent  free.  Send  rough  sketch  for  free 
report  as  to  patentability.  Patents  ad- 
vertised for  sale  at  our  expense  in  Man- 
ufacturers' Journals.  ** 

CHANDLEE  & CHANDLEE,  Patent  Atty’» 
Est.  16  Years  1006  F.  St,  Washington,  D.  C. 


A Patent  Experience  of  23  Years 

Makes  my  services  invaluable  to  inventors  in 
securingbroad  patents.  My  free  book  explains 
fully.  Write  for  it  today. 

A M WIT  309  VICTOR  BUILDING, 

AU  Bic  T!  ILOVilp  WASHINGTON  1-1  D.  C. 


When  writing,  please  mention  '‘Modern  Electrics  and  Mechanics." 
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Trade  Maris  and  Copyrights 

Sand  your  buiinwi  direct  to  Washington. 
Saras  tbs  and  insures  better  sendee. 

Penssl  AttotiM  tarantetd 
31  Yeas  Active  Practice 
BOOK  WITH  TERMS  FREE 

E.  O.  8IQQEBS 

Patent  Lawysr 

StIITf  2,  t U.  BLDG.,  WASHINGTON,  D.  C 


LEARN  HOW  A PATENT:  MAY 
BE  MADE  VALUABLE 

FREe'mok } S84I  ™'iN?SSrU“  “°W 
wtichulkrcm  J S3ttTJSaa?{KB?ATOT 

OsslM  tf  IMTMI  Pstoato  sad  npmrt  Is  mry  sm  wltksst  »kirr« 

H.  L.  WOODWARD,  BOB  G St,  Washington,  D.  C. 


PATENTS  SECURED 

Send  sketch  or  model  for  search . Book  con- 
taining over  200  mechanical  movements, 
free. 

W.  N.  ROACH,  Jr.,  BS3  McCMl  Bid*. 
Washington,  D.  C. 


PATENT  YOUR  INVENTION 


inventors  sent  free. 

JOHN  S.  DUFFIE  & CO. 

F S*"  N.  W.t  Wnthla^on,  D.  C. 


MEDALS,  BADGES  AND  CUSS  PINS 

From  Factory  to  You 
Per  College*  Selieel  er  Ssdstj. 
Special  Designs  en  Request. 

I w *f**1*":  •*  A.  O.  A.  Buttons. 

[ We  make  Pms  and  Medals  for  some  of  the 
1 and  colleges  in  the  country. 

I FIST  t CIMPANY.  52  ttirrfra  Av..  jagg  City JJ. 


Girls — Girl* — Nothing  But  Gills 

Classjr  pictures  «f  beautiful  women  la  natural 
and  sutrandag  pom*.  Be ate  (MfebtfuL  Th* 
*“*••••  went  baart  beats  (If  you  art 
tuunaa).  Jun  tba  kind  sf  picture  that  you 
auy  bavebsua  looking  for.  ▲ *nnt4-rt  sst 
W tan  plotuiea  sent  la  pUia  wraps  ar  for 
DOo.  (stamps  or  moon  oedar).  Order  a 
sample  sst  sad  you  will  want  mm%  «f 
^PjHMXtMUClf  417  E.  ISIstSt.ffsvYirt 


Bi£  Entertainer 120  Jokes  “dRiddi«. 

o mmei  iSJ  Parlor  Gomeo  and 

Magic,  15  Tricks  with  Cards.  73  Toasts,  7 
Comic  Re  itationa,  S Monologues,  22  Funny 
K»  :i<iinp  Also  Checkers,  Chess,  Dominoes.  Fox 
ant  , 9 Men  Morris.  AU  *Oc.  postpaid. 

1.  C.  DORN,  703  So.  Paarborw  Street,  Pept.37  Chicago.  III. 

When  writing,  please  mention  “M.  E.  and  M.” 


IN  RE  THE  U.  8.  PATENT  OFFICE 


(Continued  from  page  602) 


to  every  1,716  of  population;  Connec- 
ticut, with  only  968  patents,  leading  in 
proportion  to  population  with  one  for 
every  1,152  of  its  citizens.  In  patents 
granted  to  foreigners,  Germany  was 
first  with  1,433;  England  next  with  908 
to  her  credit. 

The  number  of  applications  filed  has 
practically  doubled  within  the  last  gen- 
eration, yet  this  important  department 
of  Government  has  only  the  same  an- 
tiquated quarters,  only  the  same  avail- 
able or  unavailing  space  of  45  years 
ago,  now  overcrowded  out  of  all  pro- 
portion to  health  and  comfort,  and  a 
not  insignificant  or  inefficient  but 
sadly  insufficient  corps  of  poorly  paid 
experts  to  pass  upon  the  most  mo- 
mentous business  interests  of  the  coun- 
try in  the  embryo  state.  For  instance, 
the  present  examining  corps  in  the 
Patent  Office  is  composed  of  two  Law 
Examiners,  forty-three  Principal  or 
Primary  Examiners,  and  three  hundred 
and  thirty-four  Assistant  Examiners, 
of  whom  sixty-three  are  paid  $2,400  a 
year,  seventy-three  are  paid  $2,100  a 
year,  eighty-eight  are  paid  $1,800  a 
year,  and  one  hundred  and  ten  are  paid 
$1,500  a year.  It  will  be  noted  that 
there  are  more  Assistant  Examiners  re- 
ceiving only  $1,500  a year  than  the 
sum-total  of  the  Law  Examiners,  the 
Primary  Examiners,  and  those  Assist- 
ant Examiners  receiving  $2,400  a year. 
This  disproportion  of  the  number  in 
the  lower  grades  to  those  in  the  higher 
grades  slows  down  promotions,  dis- 
courages talent  and  ambition,  and 
causes  the  loss  to  the  Department  of 
many  of  the  best  and  most  competent 
Examiners.  The  stringent  economy 
exercised  by  Congress  as  regards  the 
Patent  Office  is,  to  say  the  least, 
“penny  wise,  pound  foolish.” 


PROVING  AN  ALIBI 


She — George,  dear,  why  do  you  in- 
variably go  out  on  the  balcony  when  I 
begin  to  sing?  Does  it  make  you  sad, 
dear? 

lie— Not  exactly  that,  dear,  but  I 
couldn’t  bear  the  neighbors  to  accuse  me 
of  wife  beating. — Chicago  Ledger . 
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since  the  year  one,  lop- 
haven’t  “made  good.” 
a fact.  You’ve  seen  men 
or  later  there’ll  be  a day 
Will  you  “get  the  axe,”  or  will 


”g  // 


This  old  axe  has  swung 
ping  off  heads  of  workers  who 

You’ve  seen  it.  You  know  it’s 
“get  their  time.”  You  know  that  sooner 
when  the  real  test  of  your  ability  wall  come, 
you  dodge  it  and  continue  to  grow  in  your  position? 

If  you  have  special  training  for  some  well-paid  line  of  work  you  like,  you 
can  laugh  whenever  you  think  of  the  axe  swinging.  The  International  Corre- 
spondence Schools  will  bring  special  training  to  you  whenever  you  will,  wherever 
you  may  be,  whoever  you  are,  whatever  your  age  or  schooling,  or  however  han- 
dicapped you  think  you  may  be.  For  twenty-one  years  the  I.  C.  S.  has  been 
raising  salaries  of  poorly  paid  but  ambi- 
tious men. 

Can  you  read  and  write?  Are  you 
ambitious?  That’s  all  the  qualification  you 
need.  If  you're  “hard  up”  the  I.  C.  S.  will 
arrange  terms  to  suit  you.  If  you  have  only 
25  minutes  spare  time  daily  that’s  all  the 
I.  C.  S.  asks.  If  you're  a slow  worker,  the 
I.  C.  S.  will  not  hurry  you.  If  you’re  apt, 
the  I.  C.  S.  moves  at  the  pace  you  set.  You 
wait  for  nobody.  You’re  not  hurried. 

Here’s  another  thing:  Without  charging 

you  a penny  or  placing  you  under  any  obli- 
gation, the  I.  C.  S.  will  send  you  all  the  facts 
regarding  its  proven  ability  to  help  you.  All 
you  have  to  do  to  find  out  is  simply  mark 
and  mail  the  attached  coupon  today.  The 
I.  C.  S.  wall  also  send  you  names  of  men  right 
in  your  own  neighborhood  who  have  had  their 
salaries  raised  and  positions  bettered  through 
I.  C.  S.  help. 

Don’t  doubt.  Don’t  delay.  Put  your, 
ambition  to  the  test  by  marking  and  mailing 
the  coupon  NOW. 


re-  ■ 

.rer  5 


INTERNATIONAL  CORRESPONDENCE  SCHOOLS 

Box  W2,  SCRANTON,  PA. 

Explain,  without  further  obligation  on  niy  part,  how  I can 
quality  for  the  position  before  which  I mark  X. 


Electrical  Engineer 
Electric  Lighting  Supt. 
Electric  Car  Running 
Electric  Wireman 
Telephone  Expert 
Architect 

Building  Contractor 
Architectural  Draftsman 
Structural  Engineer 
Concrete  Construction 
Mechanical  Engineer 
Mechanical  Draftsman 
Refrigeration  Engineer 
Civil  Engineer 
Surveyor 

Mine  Superintendent 
Metal  Mining 

l.oromnlhr  lirrmnn  LKug. 
Stationary  Engineer 
Textile  Manufacturing 
Gas  Engines 
Automobile  Running 


Civil  Service 
Railway  Mall  Clerk 
Bookkeeping 
S t ••aov  raphyJkXTpf  writ  Ini; 
Window  Trimming 
Show-Card  Writing 
Lettering  .V  Sign  Painting 
Advertising 
Salesman 

Commercial  Illustrating 
Industrial  Designing 
Commercial  Law 
Teacher 

English  Branches 
(iuod  KnglUlt  for  E»ery  One 
Agriculture 
Poultry  Farming 
riiiiulilnt;  k St  ram  Kitting 
Sheet-Metal  Worker 
Navigation  Spanish 

Languages  French 

Chemist  German 


♦ Present  Oc cupatior.  

♦ Street  and  No  

— 

— 

♦ City 

Sr.at,- 

The  Trained 
Man 
Dodges 
the 
Axe 
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1914  Champion  Raetr 
Designed  by  Harry 
Schultx,  Model  Editor 

of  Aeronaut  km. 

Yon  bnlld  It  • . S2.M 
Wo  bnlld  It  . . >7.50 


MODEL 

AEROPLANES 

Send  2c  postage  for  com- 
plete handbook  of  Models 
and  Supplies. 

WAIIN6  II V E I NFS.  Cl. 
WADING  RIVER,  N.  Y. 


This  Monoplane 

GIVEN  FREE 

I for  selling  12—18K.  heavy  Gold 
Filled  Scarf  Pins  at  25  cts.  each. 
Send  for  the  pins  to-day.  When 
sold  return  93.00  and  we  will  send  the  Monoplane  free 
Dy  return  mail. 

LENOX  NOVELTY  CO..  12  HarrlsM  Ava.  Jamy  City,  N.  J. 


LEARN  TO  FLY 

Big  two-foot  Bleriot  Monoplane. 
Latest  model,  knocked  down,  packed 
ready  for  mailing,  with  blue  print  and 
complete  drawings  for  assembling,  with 
wheels  and  propeller. 


This  Model  is  usually  sold  by  dealers 
for  $2.oo.  Boys  all  over  the  country 
are  having  barrels  of  fun  with  them. 
For  good,  wholesome  amusement  there 
is  probably  no  flying  device  more  en- 
tertaining and  that  will  afford  more  fun 
for  the  boys  and  grown-ups  than  this 
pleasing  toy.  Guaranteed  to  fly  or 
money  refunded. 

Sent  prepaid  on  receipt  of  price,  $i.oo. 

Model  Flying  Machine  Company 
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NEW  Till  CITY 
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THIS  OXYGENATOR  I 
BOOKLET 

Every  sick  man  sod  woman  In  tha  land 
Niould  read  this  great  booklet.  Gfcata 
nothing  to  get  1L  It  potato  tha  way  to 
honest  health,  trua  wealth,  real  happi- 
nem.  Tha  mora  you  hava  suffered,  tha  aa- 
verer  your  ailment,  tha  mora  you  have 
•'doctored*' — the  mora  you  need  to  read 
Ihla  wonderful  story  about  Ocyganator. 
tha  moat  marvel oua  discovery  of  tha  ag&  No  matter  what  tha 
age,  it  la  to  your  advantage  to  read  this  booklet  from  oover 
to  cover— whether  you  have  etomach  or  bowel  trouble,  rheu- 
matism. liver,  kidney  or  bladder  disorder,  catarrh,  lung  or 
bronchial  trouble,  blood  or  nervous  disease,  ailment  or  weak 
ness  peculiar  to  men  or  women,  scrofula,  Bright's  dkWH 
blood  poison,  appendicitis,  or  what.  It  shows  how  thatiaandh 
have  been  cured  by  this  wonderful  dlaoovery  without 
or  knife,  and  after  all  else  failed. 

WESTERN  OXYGENATOR  COMPANY 

BEATRICE.  NEBR. 


When  writing,  please  mention  “M.  E.  and  M.” 


EFFICIENT  AMATEUR 
TRANSMITTERS 


( Continued  from  page  627) 


This  gave  a wave  of  a little  less  than  250 
meters  and  the  radiation  was  found  to  be 
almost  as  great  as  when  the  coupling  was 
made  close  and  many  more  turns  in- 
cluded. 

Although  the  set  has  not  been  tuned 
up  this  way  long  enough  to  give  it  a 
thorough  trial,  the  writer  has  already 
succeeded  in  reaching  a private  station 
in  Little  Valley,  N.  Y. — a distance  of  240 
miles.  Taking  into  consideration  the 
size  of  the  antenna  and  the  small  power 
employed,  it  would  seem  that  the  short 
wave  is  at  least  the  equal  of  the  longer 
one  and  perhaps  its  superior. 

The  best  equipment  for  the  station  that 
is  to  do  long  distance  work  on  a short 
wave  length  is  specified  in  the  following  : 
First  in  importance  is  the  aerial.  This 
should  be  designed  so  as  to  radiate  and 
receive  the  largest  possible  amount  of 
energy  and  still  have  a short  natural 
wave  length.  In  other  words,  it  should 
be  high  but  short.  If  it  is  of  the  flat  top 
type,  it  may  have  several  wires,  but 
should  not  be  more  than  80  feet  long. 
If  possible,  the  station  should  be  under 
the  center  of  the  aerial  and  the  wires 
should  be  tapped  midway  from  the  ends ; 
the  lead-in  wires  coming  down  as  directly 
as  possible  to  the  apparatus.  The  “T” 
aerial  will  collect  as  much  energy  as  an 
aerial  of  the  same  size  that  has  the  lead- 
in  from  the  end,  and  has  the  decided  ad- 
vantage of  a shorter  natural  wave  length. 
This  enables  the  operator  to  use  more  of 
his  tuning  coil  in  receiving  and  in  the 
case  of  the  short  waves,  such  as  are  used 
by  private  stations,  greatly  increases  the 
efficiency. 

The  same  principle  holds  good  in  send- 
ing, for  more  inductance  and  larger  con- 
denser capacity  may  be  used  without  ex- 
ceeding the  wave  length  limitations. 

Tlie  “T”  aerial  also  has  the  advantage 
of  being  less  directional.  In  instances 
where  the  station  is  situated  under  the 
end  of  the  aerial,  however,  nothing  will 
be  gained  by  leading  in  the  latter  from 
the  middle,  as  the  length  of  the  leads 
will  be  so  great  as  to  offset  any  ad- 
vantages that  might  be  gained  otherwise. 
The  choice  of  wire  will  depend  on  cir- 
cumstances. Any  moderate  sized  wire 
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NEW  ELECTRIC  AUTO  LAUNCH  LIGHT 

A Perfect  Light  for  Autos,  Launches  and  Garages 

The  illustration  shows  the  light  complete  ready  for 
use.*tThe  Lamp  and  Reflector  are  enclosed  in  a Fibre 
cyclindrical  case  3 % inches  long  and  1 %.  inches  in  diameter, 
with  8 to  10  feet  of  cord.  The  Lamp  is  protected  by  a 
double  strength,  imported  bullseye,  and  controlled  by  a 
switch  attached  to  the  case  which  may  be  used  for  a 
FLASH  or  CONTINUOUS  light.  The  bulb  is  for  6 volts 
to  be  used  on  a 4 or  5 dry  cells  or  6 volt  storage  battery 
and  gives  8 c.  p.  light.  The  light  may  be  used  for  any 
purpose  where  a strong  and  brilliant  illumination  is  needed 
quickly.  Absolutely  no  odors,  no  smoke  and  no  possible 
danger  from  Gas,  Gasoline  or  Naphtha.  Inexpensive  to 
operate  and  an  absolute  necessity  to  Auto  and  Launch 
owners. 

0179  complete  with  6v.-  4c. p.  Carbon  Bulb 
£7  0181  11  11  6v.- 4c. p.  Tungsten  Bulb 

Snd  for  Catalog  PRICE  COMPLETE  $1.00 

THE  W.  A.  FENNER  COMPANY 

PROVIDENCE,  R.  I. 


When  You  Need  Anything  Electrical 


LARGE  ILLUSTRATED  CATALOGUE  No.  1IG  WITH  11,000  BARGAINS 
SENT  FREE.  ASK  FOR  IT. 


Independent  Electrical  Supply  Company 

H.  H.  KABAT,  President 

59  Warren  Street  New  YorK 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.*’ 
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COMBINES 

SHOWER 

SHAMPOO 

AND 

MASSAGE 
ALL  IN  ONE 


GIVES  A NE tV  JOY  TO  BATHING 

KNICKERBOCKER  SPRAY-BRUSH 

Clean  running  water  through  hundreds  of  hollow  rubber 
teeth  of  the  SPRAY-BRUSH  makes  your  bath  strictly 
aanltary.  refreshing  and  Invigorating.  Better  than  expensive 
overhead  showers — cost*  only  a fraction  as  much.  This 

modern  appliance  thoroughly  manages  the  .skin — cleansing  and 
washing  away  the  impurities  from  every  pore.  Improved  cir- 
culation— netvoa — health.  Makea  your  whole  body  glow. 

Ideal  for  quick  morning  ahower  and  healthful  "rub-down." 

Tlie  SPRAY-BRUSH  is  the  mwt  perfect  shampoo  device 
and.  In  money  saved,  for  shampooing  alone,  soon  pays  for 
Itself.  Thoroughly  massages  the  scalp  and  cleanses  fully  of 
all  dirt  and  dandruff. 

MADE  OF  BEST  INDIA  RUBBER.  WEAR  FULLY 
GUARANTEED.  Will  last  three  to  flro  years.  FITS  ANY 
FAUCET.  REMEMBER— the  brush  Is  FLEXIBLE  and 

the  teeth  are  HOLLOW  to  give  more  efficient  massage  Be 
sure  it’s  a KNICKERBOCKER.  Accept  no  Other  Kind. 

Five  styles,  prices  only  $1.50,  $2.00,  $3.00.  $4.00  and  $5.0o. 

On  sale  at  lending  Drug.  Hardware.  Department  and  numb- 
ing stores.  If  your  dealer  doesn’t  handle — order  direct,,  or 
write  for  Illustrated  folder  TO-DAY. 

KWCXEMOCXEN  MFC.  Cl.,  03  215  W.  $011110  IT..  ttHCttl 


BRONZITE 

THE  PERMANENT  GREEN  PAINT 

Use  BRONZITE  for  all  exterior 
painting  because  it  never  fades 
and  wears  longer  than  other 
Greens. 

BRONZITE  is  impervious  to 
chemical  action;  atmospheric  con- 
ditions; resists  heat  and  is  non- 
corrosive. 

COLONIAL  WORKS 

225-237  Norman  Aw.,  Brooklyn,  N.  Y. 


When  writing,  please  mention  “M.  E.  ancj  M.” 


will  be  strong  enough  for  an  aerial  of 
the  length  described.  Stranded  copper 
will  probably  give  the  best  results,  but 
where  this  is  too  expensive  or  too  heavy 
for  the  available  supports,  single 
stranded  copper  or  No.  12  to  No.  14 
aluminum  may  be  used. 

Next  to  the  aerial  in  importance  are 
the  connections.  These  should  be  as 
short  and  direct  as  possible  and  especially 
for  the  transmitter,  very  heavy.  Cop- 
per strip  i/2-inch  wide  is  none  too  large. 
A's  the  current  only  flows  on  the  surface, 
the  thickness  of  the  strip  is  of  no  im- 
portance. Another  point  deserving  of 
attention  is  the  condenser.  The  plates 
should  be  immersed  in  oil  or  their  edges 
covered  with  paraffine  or  some  other  in- 
sulating compound.  Otherwise  the  brush 
discharge  may  cause  a loss  of  power  of 
as  high  as  30  per  cent.  The  condenser 
connections  should  be  made  with  broad 
pieces  of  copper. 

One  of  the  leading  Government  ex- 
perts has  told  the  writer  that  the  ordin- 
ary helix  will  ‘give  as  good  results  in 
every  way  as  the  oscillation  transformer ; 
the  only  advantage  of  the  latter  being 
the  ease  with  which  the  proper  degree 
of  coupling  may  be  found.  A suitable 
helix  should  be  8 to  10  inches  in  diameter 
and  have  from  6 to  10  turns  of  heavy 
strip  or  other  conductor. 

Finally,  the  right  wave  must  be  found 
and  the  set  brought  into  resonance.  It 
is  hardly  possible  to  do  this  without  a 
hot-wire  meter  and  a wave  meter.  In 
fact,  one  great  advantage  of  forming  a 
wireless  club  is  that  the  club  may  own 
these  instruments  and  all  the  members 
tune  up  with  little  expense  to  each  indi- 
vidual. 

To  tune  your  set,  first  disconnect  the 
aerial  and  ground,  and  adjust  clips  on  the 
helix  till  the  wave  meter  indicates  the 
desired  wave,  then  connect  the  aerial  and 
ground.  Vary  the  number  of  turns  of 
the  helix  in  the  circuit  till  the  hot-wire 
meter  shows  the  maximum  radiation.  It 
may  now  be  found,  however,  that  the 
radiated  energy  is  divided  between  two 
wave  lengths.  This  indicates  that  the 
coupling  is  too  close  and  the  two  aerial 
and  ground  clips  must  be  moved — still 
keeping  the  same  number  of  turns  be- 
tween them — away  from  the  primary 
connections  till  the  wave  meter  shows 
that  the  two  waves  have  merged  into  one. 


Digitized  by 


Google 


May,  1914* 


MODERN  ELECTRICS  AND  MECHANICS 


6c 


mywdnr? 


na&SB1 


BU1.0W 


Thm 


that 


lktbalbOX«talyNartilvpl7  A C1  A I W I 
hawfg  BATTERY  TROUBLE-  A LlA  1IY  . 

A Viking 
Ball  Ringer 

I— fled  h piece  ot 
yt«  ketteriee  wfll  dp 

SEI^TTiISl 

IT  UtTS  FHna-h 
■Mhl  pats  Milt*  mar 
Mt  AA  roar  tola 

‘^ITT  A VIKING  TOY  TRANSFORMER 

VHdng  Electric  Company,  Inc. 

1S2 

ebwbm 

StfMt 

Ni«YirktN.T. 


Low  Voltage 
Transformers 

Highest  efficiency 
and  durability 

For  operating  electrical  and  mechani- 
cal toys. 

Work  BucceMf ully  on  110  to  125 


Special  Bed  Types  for  ringing  door  bells,  annunciators,  mdi- 
- tc.  Better  than  batteries  at  lower  operating  expense. 
Writs  today  for  free  descriptive 
circular  • nealore  wanted. 


oirmiwi  ■ *v»™*v*»* 

O.  J.  COCTTMANN,  Manufacturer 

52S  Eo»t  Ohio  St..  N.  3..  Pittsburg.  P». 


IT’S  OUT! 

BULLETIN  SC141 

Giving  details  of  construction  and 
prices  ot  FRAASA  TYPE  “SC” 

TRANSFORMERS 

in  capacities  of  30,  50,  and  100  watts. 
Secondary  voltages,  15  and  25  with 
taps  in  steps  of  V/i  or  5 volts.  Illus- 
tration shows  transformer  removed 
from  steel  case. 

Send  2 cent  stamp  for  your  copy  of  BULLETIN 
SCI4I  giving  further  details. 


Fraasa  Engineering  Company, 


The  First  Necessity 


Write  for 
Details, 

H K.  w.— $15. 
yK  K.  W.-$20. 
1 K.  W.  $25. 


for  successful 
Wireless  Tel- 
egraphy is  an 
efficient  in- 
strument. 

Ttsrfansi 

Drains 

Traufsnnrs 

are  the  result  of 
scientific  design 
and  careful  con- 
struction. Con- 
nect direct  to 
A.  C.  mains— 
equipped  with 
flexible  impe- 
dence.  5,000, 
10,000  and  20, 
000  volt  stand- 
ard types,  spec- 
ial windings  to 
order. 


Thordarson  Elec.  Mfg.  Co. 

509  South  Jefferson  Street,  Chicago 


$2™  SAMPLE  $2  ™ 


BtCC 

TRANSFORM tn 

''Tun 


COUPON-"""'"* 

CAMPBELL  ELECTRIC  CO. 

LYNVt,  MASS. 

Enclosed  find  $2.00  for  which  send  "SAMPLE” 
BELL  TRANSFORMER,  to  ring  one  or  two  bells 
at  a time,  operate  door  openers,  etc.,  from  the 
alternating  electric  light  circuit  of — Volts — Cycles. 

NAME 


ADDRESS- 


Wben  writing,  please  mention  "Modem  Electrics  and  Mechanics.* 
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Best  finish  in  black  enamel  and  nickel  plate  on  brass. 


ALWAYS  SATISFACTORY 
MONEY  BACK  IF  WANTED 


75-cent  silk  cord  and  plug  included  if  dealer’s  name 
is  given.  Ittttry  Fa 

172  Summer  *•*  1 

Boston  •**  * 


(Th,  (f  irlrfon 
v,  vL  uinp.imj 


TRANSFORMERS 

FOR  BELLS  AND  TOYS 

Jj*w**t  Price#  High***  Bffiei*ney 

Most  libera  discounts  to  dealert.  Write  for  ctrcular- 
BRAD-DAR  ELECTRIC  CO. 

408  Boeart  Avt.  Indianapolis,  Ind. 


Eleofriolan  «!£  E,® 

^SSSSSS^SSSS3^m£  5jPJSSfiE£l£ 

S CfttalofDM  of  took*.  Port  Csr4j.  Trick*  end  XorritlM  Nr  2e 
lUmp.  THE  BAILBT  CO.  1S1  Si.,  hfUMk,  H.  T. 


BOY  ELECTRICS 

TIn  KNAPP  LEADER — He  Best 


Many  other  motors  at  all  prices. 

Live  dealers  everywhere. 

Order  direct  or  ask  your  dealer  to  show  you 
the  Knapp  line  and  insist  on  getting  Knapp  goods. 

Dealers  not  already  handling  the  Knapp  line 
should  ask  for  prices. 

Catalogue  illustrating  full  line  of  dynamos, 
motors  and  electrical  novelties  free  on  request 


Kiapp  Electric  I Nmlty  Cl.  tl 


WE  CARRY  A STOCK  OP 

KNAPP  GOODS 


LEVY  ELECTRIC  CO. 

BS8  Market  Street  San  Fw— fan.  CaRf 


When  writing,  please  mention  "M.  E.  and  M.” 


In  doing  this  the  radiation  will  fall  some- 
what, but  as  all  the  energy  will  be  in  one 
wave  the  range  of  the  station  will  prob- 
ably be  increased. 

The  writer  has  found  that  little  de- 
pendence can  be  placed  in  the  size  of  the 
spark  in  the  aerial  switch  for  indicating 
when  a set  is  properly  tuned.  The  hot- 
wire meter  is  the  only  accurate  indica- 
tion to  go  by.  Nor  does  the  fact  that 
you  are  not  heard  as  loud  by  other  sta- 
tions, when  tuned  to  200  meters,  neces- 
sarily indicate  that  your  efficiency  has 
been  decreased.  It  is  often  caused  by 
the  fact  that  the  distant  station  is  using 
a long  aerial  which  can  not  be  brought 
into  proper  resonance  with  a 200-meter 
wave.  In  this  case  the  receiving  station 
should  use  a variable  condenser  in  series 
with  the  ground  or  aerial,  or,  better  still, 
a shorter  aerial. 

The  short  aerial  will  bring  in  the  sta- 
tions using  long  waves  almost  as  well  as 
a longer  antenna,  while  the  short  wave 
stations  can  be  received  a great  deal  bet- 
ter. And  it  should  be  borne  in  mind  that 
the  stations  using  short  waves  are  in  the 
vast  majority. 


RADIO  APPARATUS  ADJUSTMENT 
RECORD 

The  Department  of  Commerce,  Bu- 
reau of  Navigation,  has  recently  issued 
Form  776,  which  is  to  be  filled  in  by  radio 
inspectors  and  posted  in  all  wireless  sta- 
tions, thus  identifying  the  equipment 
licensed  as  well  as  the  lawful  adjust- 
ments of  the  station.  This  record  is 
quite  complete  and  covers  all  the  data 
regarding  the  transmitting  outfit.  On  its 
reverse  side  there  are  nine  diagrams  de- 
picting how  different  forms  of  helices 
and  oscillation  transformers  as  well  as 
the  degree  of  coupling  should  be  drawn. 
On  the  front  of  the  record  there  are  sev- 
eral cross-ruled  spaces  in  which  the  in- 
spector draws  in  the  connections  used  on 
the  coupler  or  oscillation  transformer  for 
various  wave  lengths. 

This  record  is  exceedingly  useful  for 
it  furnishes  the  operator  with  all  the 
necessary  information  concerning  his 
transmitting  set.  At  all  times  he  can 
determine  whether  the  set  is  being  op- 
erated according  to  the  law,  and  can  also 
make  adjustments  for  different  wave 
lengths  if  necessary. 
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/The  Interchangeable  Platen  l 
as  one  Feature  of  the  ^ 

Victor  Typewriter 

ILLUSTRATES  the  wonderful  elasticity  of  Victor  service. 

Suppose  you  want  to  get  off  a rush  letter — a telegram — 
a communication  that  must  make  special  connections.  Your 
stenographer  has  some  half  completed  statement  and  a half  a 
dozen  carbon  copies  in  the  machine ; to  move  it  means 
hopeless  disarrangement. 


The  Advantage  of  the  Interchangeable  Platen 

If  you  have  an  additional  platen,  the  platen  in  the  machine  can 
be  removed  in  a “jiffy,”  the  other  one  substituted,  and  the  “rush” 
work  “goes  ahead”  on  the  “clean”  machine. 

This  completed,  the  other  is  replaced  with  the  previous  work 
carbons  and  statement  intact,  just  as  before. 

Aside  from  this  the  Victor  has  many  other  features  not  found 
in  any  other  machine. 


Victor  Typewriter 
Company 

NEW  YORK 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.” 
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“Everyday  Law " 

By  F.  H.  Bacon,  A,  B. 


You  know  how  often  you  have 
said  to  yourself — “How  I wish 
some  wise,  experienced  lawyer,  who 
knew  how  to  write  in  A B C 
language,  would  take  all  of  his  law 
books  and  boil  down  the  stuff  in 
them,  so  that  I could  understand 
and  use  it,  giving  me  the  essentials 
— the  meat  of  the  law — in 
tabloid  form.”  At  last  this 
has  been  done. 


contains  the  very  knowledge  you  want  and 
need — picked  out— stated  in  simple,  easily  under- 
stood language — covering  all  important  subjects — 
complete — accurate — outlined — indexed — compressed 
into  a little  book  of  only  190  pages — so  that  you 
can  read  it  in  the  street  car  or  anywhere — the 
mont  wonderful  example  of  efficient 
bools:  compilation  ever  published.  Con- 
tains special  chapter  on  “Patent  Law.” 

SPECIAL  INTRODUCTORY  PRICE,  $1.00 

Don’t  be  handicapped  or  embarrassed  any  longer 
by  lack  of  legal  knowledge.  Write  for  yoar 
copy  today. 

Modern  Publishing  Co. 

2 Union  Square  New  York 


rTELEPHONY-^ 

in  all  its  branches  is  simply  explained  in  Homans’ 
“ABC  of  the  Telephone.  If  you  are  interested 
in  Electricity — whether  in  the  capacity  of  a 
student,  engineer,  electrician  or  even  layman— 
you  should  include  this  work  in  your  library.  It 
covers  every  phase  of  telephony  from  its  incep- 
tion to  the  latest  practices  of  the  present  day. 


ABC  OF  THE 
TELEPHONE 

By  JAMES  E.  HOMANS.  A.  M. 


This  book  contains  34G  pages  and  268  illustra- 
tions. A complete  index  permits  of  readily  lo- 
cating any  particular  topic  immediately.  Among 
the  subjects  discussed  in  this  work  are:  Tele- 
phone Apparatus  and  Its  Operation;  A Study  of 
Sound;  Principles  of  Electricity;  Electrical  Units; 
History  of  the  Telephone;  Development  of  the 
Telephone  Receiver;  The  Carbon  Transmitter; 
Circuits  for  Telephones;  the  Switch  Hook  and 
Its  Functions;  The  Switchboard  and  Central  Sta- 
tion Equipment;  Operation  of  Switchboards; 
Private  Telephone  Lines;  Telephone  Line  Con- 
struction, etc.,  etc.  Price,  $1.00  postpaid. 


MODERN  PUBLISHING  CO. 

I 32  Union  Square  NEW  YORK 


When  writing,  please  mention  “M.  E.  and  M.” 


OHIO  VALLEY  RADIO  ASSO- 
CIATION 

The  Ohio  Valley  Radio  Association 
was  organized  on  February  i,  1914,  at 
Cincinnati,  Ohio.  This  organization 
was  formed  with  the  intentions  of  pro- 
moting a more  general  interest  in 
wireless  and  to  establish  relay  sta- 
tions. The  idea  of  establishing  this 
chain  of  stations  is  to  avert  the  isola- 
tion of  large  cities  during  floods  or 
other  disasters  that  have  occurred  in 
the  past  in  the  Ohio  Valley  and  ad- 
joining territory. 

The  officers  of  this  club  are:  J.  H. 
Flynn,  Jr.,  president;  L.  K.  Burkhart, 
vice-president;  T.  H.  Kroeger,  treas- 
urer; Ira  S.  Holden,  corresponding 
secretary,  and  E.  W.  Reuter,  recording 
secretary. 

There  are  80  members  at  present, 
although  the  club  has  held  but  four 
meetings.  The  meetings  are  held  in 
the  Ohio  Mechanics  ‘Institute,  a well- 
known  Cincinnati  school. 

The  association  and  its  officers  are 
very  progressive,  having  already  es- 
tablished a system  of  stations  through 
which  a message  could  be  relayed  to 
the  Pacific  Ocean  in  case  of  absolute 
necessity.  One  of  the  members,  Mr. 
Kroeger,  who  has  one  of  the  finest 
amateur  stations  in  the  State,  lias  al- 
ready transmitted  to  Montreal,  Can- 
ada. He  only  employs  a l/2  kw.  trans- 
former, but  has  a transmitting  range 
very  seldom  covered  with  less  than  twice 
that  power. 

The  association  will  be  pleased  to 
hear  from  other  organizations  Who  de- 
sire to  become  a part  of  the  relay  sys- 
tem. Anyone  desiring  further  par- 
ticulars concerning  this  association 
should  write  to  E.  W.  Reuter,  34  East 
Sixth  street,  Cincinnati,  Ohio. 


MONEY  WASTED 


With  a weary  sigh  she  tossed  the  mag- 
azine aside. 

“What  is  the  matter,  dear?”  her  hus- 
band asked. 

‘Tve  read  nearly  every  story  in  this 
thing,”  she  said,  “and  I haven't  found 
a line  that  I should  not  wish  my  daughter 
to  see,  if  I had  one.  It’s  15  cents 
wasted.” — Chicago  Record-Herald . 
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SEND  ME  $10.  IF  YOU  DARE! 

Other  electrical  and  mechanical  workers  and  artisans  in  rarous  crafts  hare  done  so; 
why  not  you?  Here’s  the  proposition:  1 own  outright,  free  and  clear,  with  perfect 

titles,  several  thousand  acres  of  well-located  land  possessing  productive  soil  in  the 
best  part  of  the  Famous  Fruit  Belt  of  Wostern  Michigan.  This  I will  sell  you  at 
prices  ef  $20  to  $30  per  acre,  according  to  location,  on  terms  as  easy  as  $10  down 
and  $5  to  $10  per  month,  with  the  understanding  written  right  in  the  agreement 
that,  you  have  till  Dec.  1st,  1914,  in  which  to  inspect  the  lands  1 select  for  you, 
and,  if,  after  inspection,  you  want  neither  my  selection  nor  anything  else  out  of 
several  thousand  acres  to  make  your  own  selection  from,  THAT  ALL  MONEY  PAID 
ON  THE  PURCHASE  PRICE  WILL  BE  REFUNDED.  There  are  no  strings  tied  to  this 
offer  which  means  what  it  says:  YOUR  MONEY  BACK  IF  YOU  WANT  IT.  If  you 

do  not  want  the  land,  someone  else  will  recognize  the  splendid  chance  offered  to  get  a 
fine  farm  home  at  a profit.  Every  year  the  price  advances  and  it  is  good  enough  for  me 
to  hold  if  it  does  not  sell. 

I have  accurate  and  comprehensive  descriptive  matter  which  will  be  sent  you  free 
on  receipt  of  your  name  ana  address.  I will  treat  you  liberally  as  well  as  honor- 
ably— in  proof  of  which  I have  not  foreclosed  a mortgage  nor  dispossessed  a pur- 
chaser in  16  years,  the  length  of  time  I have  been  in  this  work.  Write  today  for 
printed  matter  and  map. 

Address: 

FRANK  A.  THOMAS 

Rssidsnt  Manager  for  S.  S.  THORPE 
CADILLAC,  MICHIGAN 


WHY  buy  st  manufscturart' 
prices  when  you  can  buy  st 
your  own  price. 

STOP  Don't  buy  before  you 
have  seen  our  cut  rate 
prices  on  all  makes  of  typewriter. 

Underwood,  Olivsrn.L.  C.  Smiths,  Remingtons, 
Royals,  Smith  Premiers  and  other  makes, 
some  as  low  as  $10.  Every  one  PERFECT  and 
GUARANTEED  2 years. 

Write  today . Don 7 delay. 

Our  free  trial  offer  Will  interest  you. 

AlUMaku  Typewriter  Exchange  Co. 

155  N.  Clark  St  Chicago,  III. 


Models,  RaHways  aid  Locomotives 

Edited  by  Henry  Greenly 

The  only  paper  in  the  world  solely  devoted  to  mechanical  models 
Send  5 cents  for  specimen  copy  to 

Mia  RAILWAYS  PRESS.  NfStN  Rial,  WATFIRR,  EN6LAND 

Subscription  One  Dollar  per  annum 
American  Agents,  Spon  & Chamberlain.  123  G.  Liberty  St.,  New  York 


British  Readers 

may  obtain  Copies  of  this  Magazine 
from  Messrs,  Markes  & Co.,  Para  House, 
Derby,  England.  Annual  subscription,  8/-. 


WRITE  FOR  INTRODUCTORY  PRICE 


ON  THIS  NEW  ELECTRICIAN’S  MODEL 


HERE  IS  THE  P’ROPOtSlTION’:  We  want  no  money  In  ad  ranee — simply  your  permis- 
sion to  ship  the  typewriter  for  trial.  Take  it  to  your  office  or  home  and  use  it  for  ten 
days,  exactly  the  tame  as  though  it  was  your  own  property— compare  It  with  any,  or  all 
other  typewriters  with  which  you  are  famlllai^ask  your  friends  their  opinion  of  it.  After 
ton  days  if  the  typewriter  is  not  entirely  satisfactory — and  we  will  ask  you  no  questions 
why-  you  esn  send  it  back  at  our  expense  and  the  deal  will  be  closed.  If  purchased,  you 
ran  send  us  a small  amount— whatever  you  can  spare— at  the  end  of  the  ten  dayB'  trial 
and  then  a few  dollars  monthly  until  paid  in  full.  If  you  wish  to  pay  all  cash  you  can 

deduct  5 per  cent.  Did  you  ever  hare  a fairer  proposition  made  to  you — ean  you  even  ask 

for  a fairer  one?  Look  at  the  illustration  of  our  New  Fox  Visible  Typewriter,  Model  No. 

2i.  and  compare  it  with  any  other  typewriter  you  have  seen  or  used. 

Write  for  catalog  and  special  introductory  offer  and 

mention  Modern  Electric*  A Mechanics. 


FOX  TYPEWRITER  COMPANY 


From  Modorn  Electrics  A Mechanics  for  May,  *14 
Name  


73+4-7334  Front  Ave., 


Grand  Rapids,  Mich. 


Address 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics,*’ 
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Book  Reviews 


Any  book  reviewed  in  these  columns  may  be  secured  through 
our  Book  Department. 


The  New  Philosophy 

In  a rather  voluminous  work,  Calvin  Sam- 
uel Page  has  covered  the  theories  of  modern 
philosophy  in  an  interesting  and  thorough 
manner.  This  work  is  not  an  elaboration  ot 
the  older  hypotheses,  but  is  an  explanation  of 
the  new  theories  offered  for  physical  phe- 
nomena. 

Electricity,  gravitation,  repulsion  and  the 
new  atomic  element  Rex  are  explained  for  the 
first  time.  Explanations  are  also  offered  for 
sound,  heat,  light,  cohesion,  magnetism,  at- 
mosphere, astronomy  and  nervous  force.  The 
theories  offered  for  various  phenomena  are 
indeed  startling  if  compared  to  the  older  ones 
that  have  grown  so  familiar  to  us,  yet  are 
evidently  justified  by  very  convincing  reason- 
ing. 

This  work  should  be  read  by  those  who  are 
interested  in  learning  more  about  this  world 
in  which  we  live  and  the  remarkable  phenom- 
ena which  surround  us  and  apparently — until 
the  appearance  of  this  work,  at  least — have 
baffled  any  attempts  at  analyzing  them. 

'The  New  Philosophy,  by  Calvin  Samuel  Page. 
Published  by  the  Science  Publishing  Company,  Chi- 
cago, 111.  Contains  800  pages.  Substantially  bound 
in  cloth.  Price,  $3.50. 


Popular  Science  Books 

Four  popular  little  volumes  now  constitute 
the  Arts  and  Science  series.  Briefly,  these 
are  as  follows : 

No.  1. — “Amateur’s  Wireless  Handy  Book,” 
containing  a list  of  ship  and  land  stations  as 
well  as  the  licensed  amateur  stations  at  the 
present  time.  It  also  has  a table  of  the  ab- 
breviations adopted  by  the  International  Ra- 
diotelegraphic Convention,  abbreviations  ir 
general  use,  the  Morse  and  Continental  CoJes 
as  well  as  a Learner’s  chart,  and  17  pages  of 
hook-ups  for  both  receiving  and  sending  out- 
fits. These  hook-ups  are  quite  complete  and 
cover  almost  any  combination  of  instruments. 
Two  pages  are  devoted  to  outline  wiring 
plans,  which  the  amateur  can  fill  in  and  mark 
the  date  when  such  a hook-up  was  employed. 

No.  2. — “Model  Flying  Machines”  is  a work 
devoted  to  the  construction  of  model  aero- 
planes. The  construction  of  the  various  parts 
as  well  as  different  models  is  covered  at 
length. 

No.  3. — “Lessons  in  Wireless  Telegraphy,” 
as  its  name  implies,  constitutes  a series  of 
lessons  in  wireless  telegraphy,  beginning  with 
the  principles  of  magnetism  and  electricity, 
and  covering  each  piece  of  apparatus  in  turn 
employed  in  radio  communication.  It  is  a 
most  commendable  book  for  a beginner  in 
wireless,  for  it  explains  many  points  that  may 
be  somewhat  vague  to  him. 

No.  4. — “The  Operation  of  Wireless  Tele- 


graph Apparatus”  is  intended  for  the  wireless 
amateur  who  desires  to  obtain  the  maximum 
efficiency  from  his  apparatus.  It  furnishes  a 
mass  of  information  relating  to  the  various 
instruments.  This  work  is  also  recommended 
to  the  wireless  beginner. 

The  above  books  of  the  Arts  and  Sciences  series 
contain  from  60  to  75  pages  each.  They  are  well 
illustrated  throughout  with  attractive  views  and  dia- 
grams. The  series  is  published  by  Cole  & Morgan. 
New  York,  N.  Y.  Price  of  each  work,  paper  cov- 
ered, $0.26. 


Practical  Mathematics 

One  does  not  have  to  be  intimately  acquaint- 
ed with  electricity  to  immediately  realize  that 
mathematics  play  an  important  role  in  the 
work  of  the  electrical  engineer.  In  fact,  even 
the  electrician  who  lacks  a fundamental  knowl- 
edge of  electrical  calculation  is  very  seriously 
handicapped  in  his  daily  work. 

It  is  with  a view  to  furnishing  the  electri- 
cian and  the  practical  electrical  engineer  with 
a foundation  in  the  mathematics  encoun- 
tered in  electrical  work  that  the  authors  have 
prepared  the  work  entitled  “Practical  Mathe- 
matics for  the  Engineer  and  Electrician  ” * 
The  book  is  not  a course  in  elementary  arith 
metic,  for  the  reader  is  expected  to  have  a 
grounding  in  the  subject  beforehand.  It  is  n 
handy  reference  volume  in  which  the  mathe- 
matics encountered  in  electrical  work  are  cov- 
ered in  the  simplest  and  most  explicit  man- 
ner. 

The  work  can  be  recommended  without 
hesitation  to  the  engineer,  electrician,  student 
or  anyone  else  interested  in  electricity.  The 
ground  which  it  covers  is  unique,  for  the  in- 
formation could  not  be  secured  in  any  single 
volume  on  electrical  engineering.  Perhaps 
several  works  would  have  to  be  referred  to  in 
order  that  the  desired  formulae  be  located,  only 
to  find  then  that  these  were  too  difficult  to 
understand. 

*Practical  Mathematics  for  the  Engineer  and  Elec - 
trician,  by  Elmer  E.  Burns  and  Joseph  G.  Branch. 
Published  by  The  Joseph  G.  Branch  Publishing  Co., 
Chicago,  111.  Contains  143  pages  and  many  illustra- 
tions and  tables.  Cloth  bound.  Price,  $1.00. 


Attractive  Furniture  Design 

Under  the  title  of  “Furniture  Design  for 
Schools  and  Shops,”  a companion  volume 
to  “Problems  in  Furniture  Making”  has  been 
published.  Although  the  latter  volume  has 
well  served  its  purpose  as  an  instruction  book 
on  the  making  of  furniture,  it  failed  to  bring 
forth  any  initiative  that  might  be  possessed  by 
the  builder.  Since  originality  and  initiative 
are  two  of  tbc  qualities  that  furniture  building 
should  serve  to  develop  in  students,  it  follows 
that  if  the  instructions  and  designs  are  fol- 
lowed concisely,  the  work  has  partially  failed 
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Mechanics’:  Tables; formulas; measurements;  belting;  me- 
chanical powers;  hydromechanics;  specific  gravity ; strength 
of  materials;  shafting;  boiler  design;  care  of  boilers;  power  of 
boilers;  chimneys;  exhaust  heating;  machine  design;  machine 
tools;  slide  valve;  pulleys;  horsepower;  cylinders  and  steam 
chests;  pistons;  gearing;  dynamos  and  motors;  batteries; 
transit  surveying;  curves;  radii  and  deflections j earthwork; 
track  work;  etc.  Contains  330  pages  and  174  illustrations. 

Electrical  Engineers’:  Tables;  chemistry;  mechanics; 
electricity;  electrical  units,  symbols  and  quantities;  physical 
and  electrical  properties  of  metals  and  alloys;  wire  gauges; 
magnetism;  dynamos  and  motors;  armature  winding;  electri- 
cal batteries;  alternating  current  apparatus;  alternators; 
transformers ; wattmeters ; transmission ; electric  lamps ; wiring ; 
electric  heating  and  welding;  electromagnets;  controllers; car 
wiring;  etc.  Contains  414  pages  and  238  illustrations. 

Chemists’:  Definitions  and  fundamental  laws;  atomic 
weights;  pressure;  volume  and  temperature  of  gases;  weights 
and  measures;  specific  gravity;  hydrochloric-acid,  nitric-acid, 
and  sulphuric-acid  solutions;  solubilities  of  chemical  com- 
pounds; heat  measurement;  qualitative  analysis;  special  tests 
of  acids;  general  table  for  analysis;  classification  of  rare 
metals;  the  spectroscope;  nitrogen;  blowpiping;  determina- 
tion of  gold  and  silver  ores;  methods  of  assaying;  composition 
of  alloys;  tables;  antidotes  of  poisons,  etc.  Contains  332 
pages  and  1 1 illustrations. 

Other  Handbooks  Now  Ready 


Automobile 
Air  Brake 
Civil  Engineer’s 
Steam  Engineer’s 
Telegraph  and 

Telephone  Engineers’ 
Mariners' 

Coal  Miner’s 
Concrete  Engineer's 
Building  Trades 


Plumbers  and  Fitters’ 

Poultryman's 

Farmers 

Textile  Worker’s 
Business  Man’s 
Bookkeeper’s 

Stenographers  and  Co  ires. 

Salesman’s 

Advertiser’s 

Window  Trimmer’s 


International  Textbook  Co. 

Box  992  , Scranton,  Pa. 


► *1  II  7 HEN  the  boss  asks  a puzzling  ques- 
Y y tion — when  an  unusual  piece  of 
L work  comes  along — THEN  it  pays 

j to  be  able  to  put  your  finger  on  the  exact 
rule,  formula,  or  bit  of  information  that 
holds  the  key  to  the  situation.  For  it’s 
f at  these  critical  moments  that  the  boss 
finds  out  who  is  “onto  his  job” — who  is 
in  line  for  promotion. 

No  books  in  existence  contain  as  much 
information  in  so  small  space  as  these 
I.C.S.  Handbooks.  One  book  is  devoted 
to  each  trade  or  profession.  They  contain 
all  the  rules,  formulas,  and  other  data  that 
you’ve  got  to  have  right  off  the  bat.  They 
are  thoroughly  indexed — any  desired  infor- 
mation can  be  located  instantly.  They  have 
been  compiled  from  the  “Easy  to  Learn, 
Remember,  and  Apply  Home-Study  Courses” 
of  the  International  Correspondence  Schools. 
Every  fact  and  formula  is  clearly  stated. 
They  are  indispensable  helps  to  quicker  a 
and  better  W’ork.  Bound  in  silk  cloth 
they  retail  regularly  for  $1.25  each.  , 


Special  Offer 

For  a limited  time  we  will  sell 
these  regular  $1.25  Handbooks, 
durably  bound  in  silk  cloth  A 
in  a convenient  pocket  size, 
at  a price  for  each  Hand- 
book  of  only — 1 


50c 


The  Electrical 
Engineer's  Handbook 
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tin - 


Hand- 

books 


of  Practical 
Information 


When  writing,  please  mention 


“Modem  Electrics  and  Mechanics.’ 
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f P ADM  WIRELESS 
LEAMl  TELEQRAPHY 


The  demand  for  competent  men  is  increasing  daily 
in  the  wireless  field.  We  prepare  students  both 
male  and  female  to  take  the  government  exami- 
nation in  the  shortest  possible  time.  Our  students 
are  with  the  Telefunken  and  Marconi  Wireless 
Companies.  Call  or  write  at  your  earliest  con- 
venience for  circular. 

DAY  AND  EVENING  CLASSES 

BARRETT’S  WIRELESS  SCHOOL 

CENTRAL  UNION  GAS  CO.  BUILDING 
519-27  Courtlandt  Ave. 

Tel.  1107  Melrose.  New  York  City. 


LEARN  TELE41RAPHY  FREE 


W#  teaefc  you  by  mall.  Wlnka  Qwmwhl  and  Railroad 
Nacnphy.  Our  oouim  costs  you  nothin* 

Write  to-day  for  frw  b— MM  aoatslnlna  fun  dataRs 


BROOKLYN  TELEGRAPH  SCHOOL 
W.U.  Telegraph  B’ld’g.  313  Fulton  St.,  Brooklyn,  N.  Y 
Largest  Telegraph  School  in  tha  U.  S. 


TELEGRAPHY  TAUGHT 

IN  ThB  SHORTEST 
P055IBLB  TIME 


The  Omnigraph  Automatic  Transmitter  combined 
with  standard  key  and  sounder.  Send*  yoor  tele- 
graph meaaagea  at  any  speed  just  as  an  expert  oper- 
ator would.  Five  styles  98  up.  Circular  free.  t 

Oaagnpb  iff.  Ga,  39#  CatMt  St,  Nor  Yak 


Learn  Wireless,  Railroad,  and  commercial  telegraphy;  classes 
day  and  evening;  latest  wireless  apparatus  used;  pupils  receive 
wireless  messages  from  ships  and  stations  many  miles  away. 
Write  or  call  for  descriptive  matter,  terms  and  bulletin 
giving  positions  held  by  our  graduates. 


The  PAINE  Uptown  BUSINESS  SCHOOL 
B ox  A**  1931  Broadway,  near  65th  St..  New  York  City 


$16  LONI  DISTANCE  WIRELESS  $16 


Istaivss  ISM  allts 
I Uwii  12  ts  20  allis 


Coasiati  of  1 Yx  in.  spark  coil- 
Spark  Gap  with  % in.  fluUd  line 
•ada.  Our  abarp  tuning  I alide 
tunar  IS  in.  long  wound  with  400 
f**t  of  ailk  covered  wire.  Tubu- 
lar flzad  eondeoaor,  Butter  taster 
with  kapthat  tall*  If  tour  datec- 
tor  la  working.  Oar  I‘Don't  Jar 
Oat"  datactar. 
large  capacity 
helix.  12  flat 
plata  second- 
ary eondanaar. 
G aar a ataa  d 
1 0 0 0 ohm 
double  pole  re- 
ceiver. feather 
light  head- 
hand,  Uord, 
Potentiometer 
• mania  tor. 

Sand  stamp  for  Bulletin  “Q'‘  of  wonderful  value*.  aad  diagram 

Nichols  Electric  Co.,  35  Frankfort  St.,  New  York 
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“M.  E.  and  M.” 


— in  that  sense  at  least.  It  was  to  overcome 
this  danger  that  the  author  of  “Problems  in 
Furniture  Making”  prepared  his  latest  work,* 
which  emphasizes  the  necessity  of  using  one’s 
own  ideas. 

“Furniture  Design  for  Schools  and  Shops” 
opens  with  an  explanation  of  the  principles  of 
furniture  design,  followed  by  many  pages  of 
attractive  plates  and  explanations  on  the  treat- 
ment of  different  pieces  of  furniture.  Each 
piece  is  illustrated  in  a variety  of  designs, 
showing  how  simple  changes  serve  to  alter  the 
general  appearance  of  furniture. 

This  work  is  certainly  instructive  for  any- 
one interested  in  furniture  making.  It  is  at- 
tractively illustrated  and  in  every  way  quite 
up  to  the  usual  high  standard  of  the  Manual 
Arts  Press  publications. 

* Furniture  Design  for  Schools  and  Shops,  by  Fred. 
D.  Cranshaw.  Published  by  the  Manual  Arts  Press, 
Peoria,  111.  This  work,  a companion  volume  to  "Prob- 
lems in  Furniture  Making,"  contains  127  pages  and 
is  profusely  illustrated.  Cloth  bound.  Pnce,  $1.00. 


Illumination  and  Artificial  Lighting 

A most  interesting  reference  work  has  been 
published  on  the  subject  of  illumination  under 
the  title  of  “The  Elementary  Principles  of  Il- 
lumination and  Artificial  Lighting.”  * 

To  say  the  least,  the  work  is  certainly  thor- 
ough in  its  treatment  of  the  subject.  It  has 
been  primarily  intended  for  ‘engineers  and 
students,  but  it  will  be  found  equally  valuable 
to  anyone  interested  in  the  subject  of  illumi- 
nation. A few  of  the  topics  discussed  are: 
The  Nature  of  Light;  Units  and  Standards, 
and  the  Laws  of  Illumination;  The  Methods 
and  Apparatus  Used  in  Measuring  Illumina- 
tion ; Illumination  Calculations ; Reflectors, 
Globes  and  Shades;  Indoor  and  Outdoor  Il- 
lumination; the  Properties  of  Illuminants: 
and  the  Mathematics  of  Illumination  and 
Formulae.  While  all  the  necessary  formulae 
have  been  included  in  the  work,  they  have 
been  rendered  as  simple  as  possible. 

Illumination  is  daily  becoming  a more  im- 
portant factor  and  no  technical  library  can 
afford  to  be  without  a copy  of  this  excellent 
work  on  that  subject. 


•The  Elementary  Principles  of  Illutmnatton  and 
Artificial  Lighting,  by  Arthur  Blok,  B.  Sc.  Published 
w Scott,  Greenwood  & Son,  Ludgate,  London,  Eng- 
and.  Contains  248  pages  and  126  illustration*. 
M»lw>r  hmind.  Price.  SI. 25. 


Furnace  Efficiency 

The  seventh  edition  of  the  work  entitled 
“How  to  Build  Up  Furnace  Efficiency”*  has 
just  been  published.  It  has  been  considerably 
enlarged  and  revised  over  the  previous  edi- 
tions. 

This  work  fills  an  important  niche  in  pres- 
ent day  technical  literature,  for  here  is  a prac- 
tical reference  book  on  a subject  that  is  all- 
important  in  these  times  of  high  efficiency. 
It  is  a well-known  fact  that  the  largest  de- 
gree of  inefficiency  in  a power  house  or  steam 
plant  is  in  the  boiler  room,  and  it  was  with 
a view  of  improving  these  conditions  that  the 
author  prepared  “How  to  Build  Up  Furnace 
Efficiency.”  > # ^ m T 

The  work  is  divi44djtof  five  parts,  viz.: 
Why  Your  Fuel  is  Wasted,  How  Your  Fuel  is 
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THE  BEST  EVENING  COURSE  IN  WIRELESS  IN  NEW  YORK 

If  job  live  nearby  end  with  to  hold  your  pretest  portion,  while  ttndjrisf  at  sight  Complete 
equipaMtnt--twelve  instructors.  „ . _ 

Prepare  for  a government  license — under  a Marconi  Engineer 
Da y Courses  in  Operating  and  Coastmctloa 
■▼•alas  Coarsen  la  Bngisecrlag,  Operstingi  sad  Draftftas 
Spaalsk  for  Operators 
New  cUu  in  Bngintirimi  ttorU  seen. 

Y . M.  C.  As  TELEGRAPH  SCHOOL.  HE  Kant  86th  •«.,  Wow  Torn 


I II/!.aIaoo  At  the  ONLY  School  In  New  England 

Learn  Wireless  Specializing  in  Wlreleea  Telegraphy. 

Our  instructors  have  seen  SERVICE  with  the  U.  S.  Government,  Fessenden 
and  Marconi  Wireless  Tel.  Companies.  Therefore  we  assure  you  of  a 
PRACTICAL  day  or  evening?  course.  Full  information  promptly  given 
upon  request.  DON’T  FORGET  our  special  summer  course. 

EASTERN  RADIO  INSTITUTE,  899A  Boylston  Street,  ROSTON,  MASS, 


TELEGRAPHY 

Classes  now  forming  for  March  20th  in 
WIRELESS-  RAILROAD-COMMERCIAL 
Lowest  terms  in  New  England,  best  instruction. 
All  graduates  are  assisted  to  positions.  Ideal  loca- 
tion, classes  conducted  under  ideal  conditions. 
Call  write  or  telephone  for  further  information  to 

NEW  ENGLAND  SCHOOL  OF  TELEORAPHY 

32  Warren  Street,  Roxbury  District 
BOSTON,  MASS. 


Our  Operators  art  with  thu 

MARCONI  WIRELESS  COMPANY 
URITED  FRRIT  COMPARY 
R.  S.  60VERNMENT 

Wireless,  Railroad  and  Commer- 
cial telegraphy.  Day  and  Even- 
ing. Low  monthly  rates. 

PULiftILPm  SCI1IL  if  HULKS  TRUMP VY 

lift  FUN.  MKVAY  NIM 


.Mil  wi  OORT  STKET3 


nUUKLNU.  PA. 


MAR00M  OPERATORS  SEE  THE  WORLD 


ForDoinf 


operator  you  will  have  a ' 

chsnos  to  viait  all  the  \ 


ias  place*  ia  Sooth  America,  in  Europe  and  elsewhere 

You  caa  wadily  train  yeursalf  to  h acorns  a wireless  

operator  at  our  school  Working  every  day  with  * 

actual  Maicoai  msferameats,  the  course  is  f sirtailmg  aad  as  seen  as  you  have  finished  and  ehftsbed 
a aeverameol  liceusi  we  assure  you  of  a good  parities. 

Join  the  aeut  else*  — he  sinning  now.  Write  nt 
once  for  fall  information  and  rates.  Don't  delay. 

MARCONI  WIRELESS  TELEGRAPH  SCRIM.  OF  INSTRDCTI6N,  M3JB3 


Send  10  Cenrts  in  Stamps  for  Sample  Copy 

JtoetMy  , *»«*«» 

*/S*  StrKar  I l/Clv  CyctecarJoumcU 


AT  LAST!  A PERFECT  SLIDER 

Does  not  wear  your  ooll.  se  the  contact  point  oaa  be  lifted  off 

the  wire  when  you  mors  It Touches  one  tun  ef  wire  at  s 

time OouUct  always  firm  and  certain Compact,  neat, 

and  of  the  rery  best  oocstruetlon. ...Hade  for  9/1S  and  Hth 

Inch  rode Only  85  omte;  or  S for  56  cants,  postpaid. 

NOTE:  If  yeu  vie  seleea,  tola  alldsr  will  lasrsasa  the  tea  si- 
tlvasaas  ef  yeur  set  15  to  M%.  Address: 

JOHN  V.  PURSSELL,  Tunfttivi  Statiu,  Vtslitftsa,  I.  C. 


2£°6  MICHIGAN  AVE.CHICACO 

The  Journal  of  Motoring  for  the  Masses 

Have  Splendid  Opportunity 
for  LIVE  Subscription  Aqer>ts 


If  You  Will  Take  Advantage  of  This  Right  Away 

In  addition  to  vending  GAS  ENERGY,  which  is  the  liveliest  and  newaieot  for  those 
interested  in  gas  engines,  for  one  year,  we  will  send  you  free  a copy  of  "How  to  Run  and 
TfifiyH  Gasoline  Engines."  GAS  ENERGY  covers  the  Stationary,  Portable.  Automobile, 
Marine,  Aeronautic,  and  Producer  fields  in  a way  that  no  other  paper  does.  Just  send  60c. 
in  pottage  or  currency  and  we  will  enter  your  subscription  for  a year  aad  mail  you  gratis 
copy  of  the  shove  mentioned  book. 

GAS  ENERGY  CO.,  22  Mum,  St,  NEW  YORK  CITY 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics." 
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WIRELESS 

TELEGRAPHY 

Classes  form  monthly,  open  all  summer. 
The  Oldest  and  Largest  School  in  the  East. 
Write  for  Catalogue . Special  Summer  Rate, 
$8  per  month. 

“You  Know  Us— Lot  Us  Know  You“ 
Correspondence  Courses 

BOSTON  SCHOOL  OF  TKLKORAPHY 

18  Boylaton  Street  BOSTON,  MASS. 


THERE  IS  STILL  TIME 

to  secure  a cloth-bound  copy  of  “THE  WIRE- 
LESS TELEPHONE."  We  hare  only  a few 
copies  left  and  the  first  orders  will  be  given  the 
preference.  If  you  wish  a durable,  cloth-bound 
copy  of 

THE  WIRELESS  TELEPHONE 

you  should  send  in  your  order  immediately.  This 
book  is  the  same  as  the  paper-covered  edition, 
containing  73  pages  and  52  illustrations.  It  is  a 
very  complete  work  on  the  subject  of  Wireless 
Telephony,  and  gives  practical  instructions  on 
the  making  of  such  apparatus.  Remember,  there 
are  only  a few  copies  left.  Price,  while  tbe 
supply  lasts,  60c.  postpaid. 

MODERN  PUB. CO. new9y^rk 


(^■■Send  No  Moneyo^ 

You  like  to  do  tilings— 
make  tilings,  don't  you? 
Surely  you  will  want 


EXPERIMENTS 

By  Philip  E.  Edslmsn  ($1.50) 

— the  new  book  that  takes  you  into  the  very  inside 
of  experimenting — the  successful  methods — the  most 
spectacular  physical  and  chemical  effects.  “Home  Elec- 
tric Welding"  and  “Making  a Modem  Wireless  Out- 
fit" are  but  two  of  the  many  subjects  M M M 
presented.  Then  there  are  working 
directions  and  practical  “bow  to  do  # (laOO 
it"  data— needed  by  every  practical  g |j 


worker. 

Easy  to  understand 


and  apply,  re-  / (Mail  today 


quiring  no  expensive  equipment;  f and  save  1 3 54 

9 per  cent.) 


Mr.  Mp  L EMbm 

2412  r 


above  all,  interesting  and  new, 
this  book  wQl  be  indispensable  9 
to  you.  i 

And  there's  not  ooe  reaooa  why  / 
you  shouldn't  have  It  Sead  no  M 
money — merely  sign  the  eoupon  / Sir:  You  msy  egad  me 
saying  you  want  tho  book.  You  / * copy  of  Brpert- 
•avo  Ud.  aad  won’t  bo  dlsag-  9 monte"  as  soon  as  ready, 
pointed.  Get  In  on  this  now  / T am  to  benefit  by  your 
—tomorrow  will  bo  too  lata  / T*>«£a  prepubUcatlon  price. 

/ I will  send  you  $1.00  when 

Philip  L Edelman,  1 


Publisher  of  “Eacperi-  / Kame 

fllSAtal  Wiralaaa  Sta*  9 Address 

tiong,  $1.60  pogtpakl  f (Please  write  elearly.) 


When  writing,  please  mention  "M.  E.  and  M.” 


Wasted,  How  to  “Spot”  Your  Fuel  Wastes, 
How  to  Stop  Your  Fuel  Wastes,  and  How 
to  Keep  the  Wastes  Stopped. 

Space  forbids  us  to  do  justice  to  a review 
of  this  little  volume,  for  there  are  many 
praiseworthy  points  about  it  that  could  be 
mentioned.  It  is  written  in  a style  quite  out 
of  the  ordinary  and  one  cannot  fail  to  enjoy 
the  author's  unconventional  frankness — a fea- 
ture so  seldom  found  in  technical  works. 

This  little  book  should  be  in  the  possession 
of  everyone  having  supervision  over  steam 
plants  of  any  description,  for  it  will  enable 
them  to  effect  savings  in  fuel  and  other  direc- 
tions. 


•How  to  Build  Up  Furnace  Efficiency , by  Jos.  W. 
Hays.  Published  by  Jos.  W.  Hays,  Rogers  Parle, 
Chicago,  111.  Contains  126  pages  and  is  profusely 
illustrated.  Paper  covered.  Price,  $1.00. 


CANADIAN  CENTRAL  WIRE- 
LESS CLUB 

At  the  annual  business  meeting  of 
the  Canadian  Central  Wireless  Club 
the  following  officers  were  elected:  H. 
E.  Mott,  president;  Alex.  Poison,  vice- 
president;  E.  A.  Dunn,  secretary  and 
treasurer;  Suite  I,  Braemor  Court,  472 
Balmoral  street,  Winnipeg,  Man. 

At  the  meeting  the  receiving  set 
which  the  club  has  recently  installed 
was  put  in  operation  for  the  first  time. 
For  the  few  weeks  that  it  has  now 
been  in  operation  excellent  results 
have  been  obtained  in  long  distance  re- 
ception. The  aerial  for  this  set  is  130 
feet  high  at  one  end  and  120  at  the 
other.  It  is  composed  of  four  copper 
wires  100  feet  long. 

At  the  present  time  only  a 2-inch 
coil  is  being  used  for  city  work,  but 
a high-powered  transmitting  apparatus 
is  to  be  installed  during  the  coming 
year. 

All  the  members  have  certain  nights 
each  month  in  which  to  receive  on  the 
high  aerial  that  the  club  possesses,  as 
well  as  the  use  of  the  up-to-date  instru- 
ments. 

All  those  interested  in  wireless  te- 
legraphy in  Western  Canada  are  in- 
vited to  join.  All  communications  should 
be  addressed  to  the  secretary,  and  those 
living  in  the  City  of  Winnipeg  can  call 
up  Sherbrooke  3496  on  the  telephone. 


When  a man  wishes  to  depreciate  an- 
other man  he  attacks  his  intelligence;  he 
calls  him  a rool  or  an  idiot.  But  when  a 
woman  attacks  a woman,  she  always  goes 
for  her  face. 
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BRANDES’ 

wroisTreceivers  /!•« 

Designed  especially  for  AMATEUR  WORK.  //?>’  / ^ / 

Extremely  sensitive  and  permanent  in  adjust-  a /ilfi  IS(  wf* 

ment.  Sturdy  enough  to  stand  hardest  usage,  | ; V i \ 

at  the  lowest  price  for  any  high  class  headset.  ' \ 

Complete  with  German  silver  headbands  and  \ Jf\  i ^ /• 

six  foot  green  cord,  wound  to  2000  ohms,  FIVE  1 V V \jfv 

DOLLARS.  \ ,\  J 33 

Send  stamp  for  pamphlet  describing  all  types. 

C.  BRANDES,  Inc.,  3 Liberty  St.,  N.  Y. 

Wireless  cRecet\>er  Specialist 

. ( Pacific  Coast— Ayisworth  Agencies,  14®  New  Montgomery  St.,  Saa  Francisco. 

AGBJfTS  *<  Chicago; — Winger  Elec,  ft  Mfg.  Co..  711  So.  Dearborn  St 

( Australia— G.  C.  Hamilton,  Ltd.,  177  Elizabeth  St,  Sydney,  N.  S.  W. 
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A WIRELESS  TELEPHONE  FOR  THE 

AMATEUR 


By  E.  M.  Nielsen 


E transmission  of  articulate  speech 
without  wires  has  for  many  years 
held  the  attention  of  the  leading  scien- 
tists of  the  world.  Of  the  numerous 
systems  described  in  the  scientific  press 
few  are  adaptable  to  the  wireless  ex- 
perimenter. The  following  is  a descrip- 
tion of  a very  simple  and  inexpensive 
wireless  telephone  that  can  be  made  by 
those  owning  a wireless  station. 

If  we  produce  a rapid  train  of  almost 
undamped  oscillations  separated  by  an 
interval  of  time  very  small  in  compari- 
son with  the  duration  of  each  group,  by 
varying  from  instant  to  instant  the  ener- 
gy of  a wave  in  accordance  with  the 
variations  of  air  pressure  acting  against 


cotton-covered  copper  wire  over  a core 
of  soft  iron  wire.  Current  passes 
through  choke  coils  to  primary  C of  any 
sized  transformer,  thence  by  induction 
to  secondary  D.  Shunted  across  the  sec- 
ondary is  a micrometer  carbon  gap  E. 
One  terminal  of  the  gap  may  be  water 
cooled,  as  shown  by  the  tub  of  water  F. 
Leads  are  taken  from  this  gap  to  con- 
densers GG1,  each  made  of  four  plates 
of  10x10  glass.  One  terminal  of  the 
condenser  G1  connects  with  a transmit- 
ter of  any  make  M,  then  through  the 
transmitter  and  primary  of  an  oscillation 
transformer  to  the  other  condenser  ter- 
minal G.  The  transmitter  can  be  put 
in  the  aerial  lead,  ground,  or  as  a shunt 


a transmitter  diaphragm  a transference 
of  such  energy  variations  is  effected  be- 
tween two  stations.  The  voice  current 
waves  superimposed  on  the  transmitting 
wave  will  actuate  a receiving  device, 
such  as  is  used  in  all  wireless  stations, 
in  accordance  with  the  spoken  words  at 
the  sending  station. 

Earl  Hanson  and  Professor  Twining, 
of  Los  Angeles,  have  successfully  used 
the  system  they  devised,  and  numerous 
stations  in  Southern  California  have 
been  using  the  system  with  the  connec- 
tions shown  in  the  accompanying  dia- 
gram. AA1  is  a source  of  60-cycle  a.  c. 
current.  BB1  are  choke  coils  to  keep  the 
high  frequency  current  from  being 
kicked  back  into  the  lines  AA1.  They 
are  made  by  winding  50  turns  of  No.  10 


around  the  secondary  of  the  oscillation 
transformer. 

Mr.  Hanson  and  Professor  Twining 
have  attained  surprising  results  with  this 
60-cycle  a.  c.  telephone,  and  amateurs 
throughout  the  country  can  communi- 
cate with  each  other  by  this  same  sim- 
ple means.  It  may  be  well  to  state  here 
that  a number  of  transmitters  can  be 
connected  in  parallel  or  multiple  series 
and  connected  to  a common  mouthpiece, 
thereby  allowing  more  power  to  be  used. 
Again,  very  little  insulation  will  be  re- 
quired as  the  gap,  being  of  a micrometer 
size,  eliminates  high  potentials.  A key 
may  be  used  instead  of  the  transmitter 
M,  and  a number  of  gaps  in  series  sub- 
stituted for  the  single  one  shown  at  E. 
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Wireless  Telegraph  Contest 

The  Wireless  Station  and  Laboratory  contest  is  a regular  monthly  feature. 
The  best  photograph  submitted  each  month  is  awarded  a first  prize  of  Three 
Dollars;  second  best,  Two  Dollars;  third  best,  One  Dollar. 

The  description  of  a station  should  not  exceed  250  words.  Write  on  one 
side  of  the  paper  only,  using  as  many  separate  sheets  as  are  necessary.  De- 
scriptions  should  be  written  in  ink — not  pencil.  Typewritten  descriptions  using 
double  spacing  are  preferable  to  any.  It  is  advisable  to  send  two  prints  of  the 
photograph  whenever  possible — one  toned  dark  and  the  other  light — in  order  to 
permit  of  choosing  the  one  best  adapted  for  reproduction.  Prints  should  be 
sharp  and  distinct. 

This  competition  is  open  to  all,  irrespective  of  whether  they  are  subscribers 
or  not. 

i 

MM 

lira 

i1llll!ll!lllll 

FIRST  PRIZE 

Of  genuine  relaxation  of  the  mind, 
nothing  can  surpass  wireless.  The  in- 
struments may  be  thoroughly  amateurish 
both  in  design  and  workmanship,  and  if 
so,  the  interest  will  be  the  greater. 

My  station  has  been  designed  for  re- 
ceiving only  and  is  strictly  of  my  own 


RECEIVING  APPARATUS  OF  E.  A.  BAIRD 

design  and  making.  Each  part  has  been 
shaped  from  the  rough ; being  cut,  fitted, 
soldered  and  wound  in  my  apartment 
home  during  the  long  winter  evenings. 
Most  satisfactory  has  my  apparatus  been, 
not  because  of  scientific  treatment  of  the 
subject,  but  rather  because  it  has  proven 
restful  and  brings  even  greater  wireless 
results  than  anticipated. 

The  aerial  is  a flat- top,  composed  of 
six  wires  of  seven-strand  copper,  each 
160  feet  long  and  70  feet  high.  The  lead- 
in  is  40  feet  and  the  installation  complies 
with  the  National  Code  rules.  Two-slide 


loose  coupler  of  large  capacity  rendering 
a loading  coil  unnecessary,  two  variable 
condensers,  fixed  condenser,  variometer, 
potentiometer,  three-slide  tuning  coil, 
small  loose  coupler,  and  galena  and  elec- 
trolytic detectors,  comprise  the  entire  set. 

All  the  woodwork  is  in  birch,  mahog- 
any finish. 

Each  night,  with  only  part  of  these 
instruments  and  the  galena  detector,  I 
recline  in  an  easy  Morris  chair  in  the 
quiet  of  my  den  and  compare  time  with 
Arlington — note  the  position  of  derelicts 
and  pencil  the  winds  from  the  four  quar- 
ters. 

Sayville  (WSL)  with  her  press  and 
transatlantic  exchanges  with  Berlin 
(KAL)  fascinates,  while  Cape  Cod  with 
peculiar  low  vibrating  tone,  manipulated 
by  that  staid  old  operator  (an  automatic 
transmitter)  holds  the  mind  from  busi- 
ness perplexities  of  the  day.  At  this 
juncture,  for  it  is  usually  past  midnight, 
a cruel  wife  compels  one  to  forsake  rev- 
eries.— E.  A.  Baird , Pittsburgh , Pa . 


SECOND  PRIZE 

The  accompanying  illustrations  are  of 
our  wireless  station  and  serve  to  show 
our  apparatus  and  arrangement  of  in- 
struments. 

The  receiving  set  consists  of  a large 
two-secondary  type  of  interference  pre- 
venter, Murdock  receiving  transformer, 
loading  coil,  two  Murdock  variable  con- 
densers, a large  sliding  plate  variable  con- 
denser, two  fixed  condensers,  perikon, 
galena  and  silicon  detectors,  Brandes 
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MURDOCK  APPARATUS 

CONSISTENTLY  AND  PERMANENTLY  GOOD 


A PERFECT  COMBINATION 

Because  the  MURDOCK  MOULDED  CONDENSER  is  actually 
the  most  efficient  transmitting  condenser  available  for  amateur  use ; 
Because  its  design  and  construction  positively  eliminate  BRUSHING 
with  consequent  danger  and  energy  losses : 

Because  it  is  the  most  compact  and  most  economical  condenser  on  the 
market,  capacity  for  capacity  ; 

Because  the  MURDOCK  ROTARY  GAP  is  properly  designed 
and  thoroughly  constructed ; 

Because  the  use  of  this  gap  makes  possible  the  safe  use  of  small  con- 
denser capacity  on  low  wave  lengths ; 

Because  the  MURDOCK  ROTARY  GAP  is  guaranteed  to  perform 
its  functions  with  perfect  certainty  and  precision ; 

YOU  NEED  THIS  PERFECT  COMBINATION 

THE  MURDOCK  THE  MURDOCK 

MOULDED  CONDENSER  ROTARY  GAP 


is  made  in  solid  sections,  each  of  .0017 
mfd.  capacity,  with  metal  sheets  perma- 
nently embedded.  On  actual  test,  this  con- 
denser shows  the  least  losses  of  any  made 
in  the  usual  form;  occupies  but  one-fourth 
of  the  space  required  for  glass  plate  con- 
densers of  the  same  capacity;  and  is  espe- 
cially adapted  for  working  with  rotary 
gaps  on  low  waves,  in  multiple  connection 
of  four  or  more  sections.  This  condenser 
is  absolutely  the  most  efficient  condenser 
available  for  amateur  use. 

Price  Per  Section,  $2.00 


is  the  most  substantial,  truest  running,  and 
most  efficient  rotary  gap  on  the  market. 
The  motor  is  the  R & M STANDARD, 
variable  speed.  The  rotor  is  moulded  of 
a special  compound,  and  is  fitted  with  12 
sparking  points  on  brass  arms.  The  two 
stationary  electrodes  have  special  adjust- 
ment features.  This  is  a big,  strong,  hand- 
some gap,  fit  for  use  in  any  up-to-date 
station  on  no  volt  current,  and  with  trans- 
formers up  to  i KW. 

The  Gap  Complete,  $17.50 
Rotor  and  Electrodes,  5.00 


Catalog?  No.  12,  illustrating?  and  describing?  in  detail  a complete  line  of 
splendid  Instruments,  will  be  mailed  on  reanest. 

THE  MURDOCK  LOGBOOK 

A big?,  substantial  book,  120  pages,  9x6  inches,  cloth  cover.  Keep  a 
record  of  yonr  wireless  doing?s.  Price,  $.25. 

WM.  J.  MURDOCK  CO. 

40  Carter  St, 

CHELSEA,  . - . MASS. 

680  Howard  St,  San  Francisco 
MURDOCK  APPARATUS  SOLD  BY 

The  Rog?ers  Blectrle  Co.,  The  J.  J.  Dnclc  Co.. 

145  Queen  St,  West.  482-4S4  St.  Clair  St., 

Toronto.  Canada.  Toledo,  Ohio. 
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HERE  IS  A 

COMPLETE  RECEIVING  SET 

that  fits  in  your  hand  and  can  be  attached  to 
any  metal  object,  structure,  wire,  etc.,  and  ground 
to  hear  wireless  messages.  Why  bother  with  a 
cumbersome  apparatus  when  this  instrument  will 
give  the  same  results?  It  is  just  the  thing  to 
carry  on  a journey  this  summer.  It  fits  in  the 
pocket.  Has  been  described  in  all  leading  Ameri- 
can and  European  technical  publications. 

THE  ONDOPHONE 

is  manufactured  iri  France  and  comprises  two 
connection  clips,  two  wire  spools,  special  detector 
and  sensitive  telephone  receiver.  It  will  respond 
to  all  wave  lengths  and  requires  no  tinkering  to 
operate.  Absolutely  practical. 

Price,  by  prepaid  anil  Injured  parccln 
poMt  to  any  point,  $7.2 5. 

Agents  for  the  United  States. 

The  Kingsbridge  Laboratories 

361-363  West  125th  St.,  NEW  YORK 


“SECONDARY 

UNITS” 

m SPARK  COIL 
TRANSFORMER 
SECONDARIES 

Sand  2 cant  lUmp  for  our 
' 'Secondary  Unit"  laaflat,  also 
for  oatalofna  of  WIRELESS 
apparatus  and  anppllaa. 


Wa  ara  Chicafo  Aganta  far  "BRANDES"  WIRELESS  PHONES 


WINGER  ELECTRIC  & MFG.  CO.,  (Nit  Ik.) 
7 13  So.  Dearborn  St.  Chicago,  III. 

Successors  to  Dawson  A Winger  E lac  trio  Co. 


r 


INDUCTIVE  TUNER 

Want  to  tfo  lone  Pittance 
Receiving  ? 


Why  not  begin  right?  Oat 
on#  of  anr  Prof.  Type 
Tuner#  7 x 7 x 1ft  In  , has 
doubla  allde.  8-polntSwitch 
I wound  with  Knamalsd 
Wlra,  Prlca  17.00;  a pair 
of  our  Suparlor  Receiver#, 
S.OOQohma,  have  no  equal, 
Prloa  *5.25;  a fixed  Con- 
dansar.  juaitha  rifht  capacity,  prlca  80c,  without  caea  40c;and  an  And- 
ion  Detector,  nothing  ao  rood,  will  not  jar  out,  price  *15.00;  atorage 
battery  for  fame,  prlca  *5.00.  With  the  above  lift  of  Inatrumenta  you 
will  cat  result#  you  never  even  looked  for.  Or,  with  the  Tuner,  Super- 
lor  Racalvara  and  fixed  Condenaer,  uae  any  Mineral  Detector,  and  the 
reaulta  will  aurprlae  you.  Sand  5e.  in  etamps  for  Illustrated  Catalogs* 
Nous  otherwise. 

F.  B.  CHAMBERS  & CO.,  2046  Arch  St.,  Philadelphia,  Pa. 


When  writing,  oiease  mention  “M.  E.  and  M.“ 


“Navy  Standard,”  and  Brandes  “Trans- 
atlantic’' ’phones,  buzzer  test  and  switch- 
es. With  this  set  we  can  tune  from  175 
to  about  7,000  meters. 

The  sending  set  consists  of  a 1 kw. 
transformer,  a % kw.  transformer,  oscil- 
lation transformer,  glass  plate  condenser, 
magnetic  key,  rotary,  series  and  quenched 
gaps,  aerial  switch,  hot  wire  ammeter, 
wave-meter,  high  frequency  buzzer  and 
the  necessary  switches  to  change  trans- 
formers. 

We  also  have  a wireless  telephone 
which  was  constructed  after  the  descrip- 


TRANSMITTING  APPARATUS  OF  MESSRS.  HESS 
AND  ROGERS 


tion  in  Modern  Electrics  several 
months  ago  and  is  similar  to  that  set. 
with  the  addition  of  a hydraulic  micro- 
phone. The  latter  was  added  for  the 
purpose  of  using  higheT  power.  Both 
the  carbon  and  mercury  vapor  gaps  are 
used. 

Although  we  have  devoted  but  little 
time  to  the  wireless  telephone  and  have 
made  only  rough  instruments,  we  have 
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Fixed  Receiriig  Condnser 

This  is  the  most  efficient  and  unique 
fixed  receiving  condenser  on  the  market 
It  is  of  the  rolled  type  contained  in  a nick- 
eled brass  tube  mounted  on  hard  rubber 
2x4  inches.  There  are  four  binding  posts 
— two  for  the  receivers  and  two  for  the 
instruments.  This  simplifies  the  connec- 
tions to  a very  great  degree. 

Improve  your  receiving  range  by  using 
one  of  these  very  efficient  Long  Distance 
Receiving  Condensers. 

Pile.  $2.00 

mccreary  Moore  company 

Hall  Bldg.  Kansas  City,  Mo. 


EXPERIMENTERS- 

ATTENTION 

Buy  wire  direct  from  manufacturer  and 
wind  your  own  wireless  and  other  coils. 
We  have  a small  stock  of  old  formula  wire 
which  we  offer  at  following  prices: 


No.  Per  lb. 

No. 

Per  lb. 

No. 

Per  lb. 

14 — 22C 

15— 

22C 

16— 

22c 

17—  23 

18— 

23 

19— 

23 

20—  24 

21— 

25 

22 — 

26 

23—  27 

24— 

28 

25— 

29 

26—  30 

27— 

31 

28— 

33 

29—  35 

30— 

38 

31— 

44 

32—  48 

33— 

55 

34— 

60 

35 — • 65 

36 — 

75 

37— 

95 

38—1.05 

39—1.40 

40 — 2.00 

Cash  with 

order  and  no 

order  taken  for 

less  than  $1.00.  Add  postage. 

We  make  high  grade  Enameled  Cotton 
and  Silk  Covered  Magnet  Wire. 

AMERICAN  ENAMELED  MAGNET 
WIRE  COMPANY 

Muskegon  Michigan 


When  writing,  please  mention  ^Modern  Electrics  and  Mechanics. 
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BARGAINS 


We  overstocked,  and  want  to  clean  up  the  fol- 
lowing strictly  new,  first-class  material: 

Elector  Miniature  Railways,  88^%  off. 
Best  made,  nicest  looking  and  running  six  volt, 
third  rail  material.  Always  sells  at  list 
price.  Pamphlet  on  request. 
Tnnpten  Bulbs,  25c  each 
6 volt,  4 c.p.— Miniature  Candelabra, 
or  Edison  Base. 

Tantalum  Bnlbs,  16c  eaek 
834,  4,  434  and  6 volts.  Miniature  Base. 
Flash  Iiiflrhts—Shaw  Coat  Pocket  type, 
usually  $1.60.  Now  complete  with 
Bulb  and  Battery,  66c  eack 
Medical  Coils 

A good,  strong  coil,  with  handles  and  box  for 
cell,  with  switch.  Cheap,  but  good  and  strong 
(cells  not  included). 


Coil  for  one  dry  cell 60c 

Coil  for  two  dry  cells 660 


Metal  Telepkones— Sold  Everywhere 
at  $2.00— Our  Price  $1.66  eack 
Enamel  Wire,  No.  22,  48c  lb.}  No.  24, 
46c  lb.}  No.  28.  62o  lb. 

No.  14  Aluminum  Wire  for  aerials, 
60c.  lb. 

Send  us  inquiries  for  any  wireless  or  electrical 
goods  you  need  this  month.  We  will  quote  attrac- 
tive price  a. 

).  ELLIOT  SHAW  CO. 

632  Arch  Street  Philadelphia 


WIRELESS  BARGAINS 


We  have  purchased  the  entire  stock  of  raw  and  finished  material 
of  the  Etheric  Wireless  Mfg.  Co.  and  otter  these  goods  at  25  cents 
on  the  dollar. 

No.  125.  TUNGSTEN  NICKEL 
VEST  POCKET  FLASHLIGHTS 

with  Tungsten  bulb  and  Ever-  CCp 
ready  battery,  complete  - - 
Extra  bulb,  25c.  Extra  battery,  25c 


THIS  50c  POCKET  CIGAR  LIGHTER 

Turn  the  wheel.  Flint  good  for 
5,000  lights.  (2  for  25c),  or  - — 
each  - - - - -I  DC 

New  Flints,  5c  6 for  25c 

No.  10.  TUNGSTEN  FLASHLIGHT 


6 inches  long. 
Complete 
Extra  Battery 
Extra  Bulb  - 


90c 

25c 

25c 


ETHERIC  WIRELESS  DETECTOR 

n*(iu  HTKtn  mut 

Regular  Price  $2.00.  Bargain  Price  OUC 

Western  Agents  for  ELECTRO  IM- 
PORTING CO.  on  Wireless  Goods. 
Same  Catalog.  Same  Prices.  E.  I. 
Co’s.  Wireless  lessons,  1 lesson  ^num- 
bers from  1 to  20  and  cover  ' furnished 
with  each  $1.00  purchase.  The  com- 
plete set  with  $20.00  order. 

Send  4c  in  stamps  for  our  3 complete  catalogs  and  bargain  sheet 
of  raw  material,  and  lesson  coupons. 

LA  SALLE  LIGHT  CO. 

Former  location  of  Anderson  Ught  & Specialty  Co. 

134-136  N.  La  Salle  St.,  Chicago  (Opposite  City  Hall) 


When  writing,  please  mention  “M.  E.  and  M,” 


had  it  working  nicely  here  in  town.  The 
nearest  stations  that  we  worked  with  are 
ioo  miles  away,  so  we  do  not  know  at 
present  the  maximum  range  obtainable. 

Our  aerial  is  160  feet  high  at  one  end 
and  50  feet  at  the  other.  It  consists  of 
ten  wires  150  feet  long,  spaced  on  27- 
foot  spreaders,  each  wire  being  composed 
of  seven  strands  of  No.  20  copper.  The 
pole,  which  is  165  feet  high,  is  triangular 
in  section,  and  is  built  up  of  three  4-inch 
corner  pieces,  cross  braced  with  1 by  2- 
inch  pieces.  It  is  stayed  by  five  sets  of 
3/ 1 6-inch  guys. 

The  station  house  is  12  by  18  feet;  one 
half  of  it  being  partitioned  off  for  a 
sleeping  room. 

We  get  Honolulu  and  Alaskan  stations 
regularly,  and  on  several  occasions  have 
heard  Arlington,  Va.,  Key  West,  Fla., 
and  Colon,  Panama.  With  the  sending 
set  we  have  always  kept  our  power  down 
so  as  to  reach  Portland  (100  miles), 
without  interfering  with  commercial  and 


COMPLETE  RECEIVING  OUTFIT  OF  MESSRS.  HESS 
AND  ROGERS 

Navy  stations,  and  we  have  sent  this 
distance  with  the  kw.  transformer. 

We  attribute  most  of  our  success  to 
the  local  conditions,  which  are  exception- 
ally good. — G.  F.  Hess  and  IV.  L.  Rog- 
ers, Corvallis , Ore. 


THIRD  PRIZE 

The  accompanying  illustration  shows 
my  experimental  wireless  telephone  re- 
ceiving station. 

Any  of  the  apparatus  may  be  inter- 
changed by  suitable  switches  for  making 
various  tests.  Three  Murdock  variable 
condensers  and  one  of  the  large  Clapp- 
Eastham  type  are  used  for  changing  the 
capacity  of  the  different  circuits.  Fixed 
condensers  are  also  employed.  A galena, 
silicon  and  valve  detector  may  be  em- 
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Transmitting  8*U 
RsosMng  Sate 
Tranaformara 
Condanaars 
Spark  Gaps 

Oscillation  Tranaformara 
Wava  Maters 
Tuners  Kays  the  blitz en  transformer 

K K.W.  J15.N  % K.W.  $2IN  11W.JJUI 

If  its  wireless,  we  manufacture  it  in  the 
Clapp  -Bastham  shops,  the  Clapp  - Easvbam 
way;  a little  better  than  the  best. 

The  most  complete  wireless  catalog  in 
America,  also  a catalog  of  parts  and  materials 
for  the  construction  of  apparatus,  sent  for  4c. 

Mltsen  Receiving  Set,  Price,  $33.00  stamps. 


CLAPP-EASTHAM  CO. 

143  Main  Street,  CAMBRIDGE,  MASS. 

Aftemifc  Atandas  Co.  Duck  Co. 

14#  Haw  Montgomery  St..  San  Francisco.  Cal.  43S-434  tfc TeM,  ok4° 

Waster*  Sales  Agents  Central  States  Agents 
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MARTIN’S  VIBROPLEX  MARK 


J.  E.  ALBRIGHT,  Aft  253  Broadway.  NEW  YORK 


Black  )apann«d  Base 
Price,  $12.00 


Handsome  Polished  Dark  Oik  Carrylm 

^^aie^lL2^Extr^^ 


Nickel, Plated  j Base 
Price,  $14.00 


H-C  "Radio  Receivers 


are  the  most  sensitive  and  are 
not  excelled  for  long  distance  re- 
ceiving. They  are  being  largely 
used  by  commercial  and  gov- 
ernment stations. 

Solid  for  Booklet  20E3 


HoltzerCabotElectricO? 

BROOKLINE.  MA  6 8. 

• I«|  *“S  •OBTATB  *T  IOI  PAIK  AVINUI.  IOO>  UNION  T*V«T  IttfQ 
CHIOAOO  NEW  YORK.  BALTIMORE 


TUNERS --TUNERS 

GET  OK  MILE  TIE  GETTING  IS  GOOD 

Bare  wire  wound — finely  finished— a new  and  per- 
fect slider  on  each  instrument — short  circuiting  of 
turns  impossible— the  best  tuner  ever  offered  at 
exceptionally  low  prices. 

A stamp  brings  you  our  leaflet  illustrating  these 
tuners  and  other  good  things  in  the  wireless  line. 

THE  WIRELESS  MFC.  CO.,  CANTON,  OHIO 


ployed  as  desired.  For  inductance  a re- 
ceiving transformer  and  variometer  are 
employed.  Telephone  receivers  wound 
to  1,500  and  2,000  ohms  are  used  with 
the  above  detectors  to  advantage. 

The  aerial  consists  of  two  No.  18  sili- 
con bronze  wires  each  150  feet  long  and 
elevated  40  feet  above  the  earth.  Elec- 
trose  strain  and  lead-in  insulators  are 
used  on  the  antenna  system.  The  ground 
connection  is  made  by  placing  No.  10 
copper  wire  in  trenches  18  inches  deep. 
As  the  wires  are  spread  over  a consid- 
erable area,  a very  efficient  “earth”  is 
afforded. 

The  60-cycle  wireless  telephone  de- 
scribed in  the  August,  1913,  issue  of 
Modern  Electrics  is  employed  at  the 
transmitting  station.  Music  and  conver- 
sations are  transmitted  very  efficiently 


EXPERIMENTAL  WIRELESS  TELEPHONE  RECEIVING 
STATION  OF  E.  C.  HANSON 

by  the  60-cycle  phone  system,  consider- 
ing the  low  frequency  utilized. — Earl  C. 
Hanson , Los  Angeles , Calif. 

HANNIBAL  WIRELESS  CLUB 

A wireless  club  has  been  organized 
in  the  Hannibal  High  School,  with  the 
following  membership : Ernest 

Mounts,  Alfred  McCartney,  C.  A. 
Cruikshank,  Norman  Paradise,  Wil- 
liam Youse,  Bailey  Mayes,  Herbert 
Tomlinson,  Edwin  Brashears,  John 
Stillwell  and  William  Jackson.  The 
following  officers  were  elected : C.  A. 

Cruikshank,  president;  William  Youse, 
vice-president,  and  William  Jackson, 
secretary  and  treasurer. 

At  the  first  business  meeting  there 
will  be  discussed  the  theory  of  wire- 
less telegraphy  and  the  characteristics 
of  Hertzian  waves.  Mr.  Van  Winkle 
started  the  movement  for  organizing 
the  club  and  he  will  meet  with  the 
boys. 


When  writiiiR.  please  mention  “M.  E.  and  M.” 
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USE  THE  BEST 

Wireless  Keys,  Tuners,  Helices,  Condensers,  Spark  Gaps, 
Leyden  Jars,  Receivers,  Head  Bands,  Anchor  Gaps,  Antenna 

Switches,  Spark  Coils, 
Rotary  Variable  Con- 
densers, Potentiometers, 
Transformers,  Buzzo- 


Mascot  Tuner,  2 Slide,  Price  $2.00 
Standard  Tuner,  3 Slide  '*  $3.60 


plex,  (for  learning  Wire- 
les 


less  Signals),  etc.  Mascot  Spark  Gap,  Price  $1.20 

Made  by  J.  H.  BUNNELL  & CO.,  Electrical  Mfgrs. 

32  PARK  PLACE  (Broadway  Block)  NEW  YORK 
Sold  By  All  Live  Dealers 

Send  for  our  New  Manual  of  Instruction  and  Wireless  Catalog  No.  34-W. 


All  for  One  Dollar 

The  Four  Best  Handbooks  on  Wireless 
and  a 224-page  Electrical  Dictionary 

The  information  contained  in  these  books  will  enable 
anyone  to  construct  the  most  approved  Wireless  Tele- 
graph and  Telephone  Apparatus  and  show  you  how  to 
operate  it  with  the  most  efficiency.  Look  over  the 
contents  below  and  send  us  a Dollar  Bill  today. 

THE  WIRELESS  TELEPHONE 

80  Pages  By  H.  GERNSBACH  S7  Illustrations 

Written  for  the  student  and  experimenter  and  those  engaged  in 
research  work  in  Wireless  Telephony.  Describes  all  the  present 
systems  and  inventions,  also  contains  complete  directions  for 
constructing  a simple  Wireless  Telephone.  Price  25c. 

HOW  TO  MAKE  WIRELESS  INSTRUMENTS 

96  Pages  75  Dlustrstions 

A treatise  by  20  wireless  experts  for  the  experimenter  and  ama- 
teur, containing  complete  directions  for  making  a “Two  Mile 
Wireless  Set,”  also  numerous  approved  Wireless  Apparatus  for 
both  high  and  low  power  sets.  Price  25c. 

WIRELESS  HOOK-UPS 

m Fuh  Bt  G.  E.  RUDOLPH  160  Hook-Up* 

No  matter  what  instruments  you  have,  you  will  find  a perfect  hook- 
up that  works  in  this  book.  Directions  are  also  given  wherever 
necessary.  It  will  enable  you  to  get  better  results  from  your  appar- 
atus and  to  cover  much  greater  ranges.  If  you  want  to  get  the 
most  efficiency  from  your  station  you  need  this  hook . Price  25c. 

CONSTRUCTION  OF  INDUCTION  COILS 
AND  TRANSFORMERS 

M Pun  By  H.  W.  SECOR  72  BhutaUon. 

Describes  fully  the  design  and  construction  of  various  sized 
Induction  Coils  and  Transformers.  Price  25c. 


HANDY  ELECTRICAL  DICTIONARY 


Contains  definitions  of  4800  words,  terms  and  phrases  used  in  the 
electrical  profession,  also  various  circuits  and  wiring  diagrams. 
Just  fits  the  vest  pocket,  where  it  is  always  ready  to  assist  you  in 
solving  any  perplexing  problem  that  may  come  up.  Price  50c. 


SPECIAL  OFFER:  $1  OO 

All  Five  Books  Prepaid  A ■ 


Modern  Publishing  Co., 


SS  UNION  SQUARE  ] 
NEW  YORK  CITY  I 
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Questions  and  Answers 

Questions  and  queries  pertaining  to  electrical  and  mechanical  sub- 
jects and  of  general  interest  to  all  readers,  will  be  answered  in  this 
department.  Name  and  full  address  of  the  sender  should  accompany 
all  inquiries.  .Questions  that  are  not  deemed  by  the  editor  to  be  of 
general  interest,  will  not  be  published  and  no  answers  will  be  given 
by  mail. 


r|TTrr'rq''::''W!!wq|M 


MOTOR. 

(55)  J.  A.  H.,  Chicago,  111. : 

Q.  1. — Sends  a sketch  of  an  8-pole  fan  mo- 
tor, and  states  that  he  wound  the  stator  with 
No.  26  wire,  and  tried  to  use  it  on  a no-volt, 
60-cycle  circuit.  It  heated  greatly,  and  would 
run  at  only  about  800  revolutions  per  minute. 
He  asks  what  would  be  a correct  winding. 

A.  1. — With  8 field  poles  the  synchronous 
speed  of  a 60-cycle  motor  is  900  revolutions 
per  minute,  and  the  800  you  actually  obtain  is 
about  the  maximum  for  such  a “split-phase” 
machine.  You  should  have  but  four  poles, 
which  call  for  a synchronous  speed  of  1800, 
and  a motor  speed  of  about  1650.  The  motor 
will  run  in  somewhat  better  manner  than  at 
present  if  you  will  reconnect  the  field  coils 
so  as  to  have  two  adjacent  pales  N,  the  next 
two  S,  the  third  pair  N,  and  the  remaining 
two  S.  This  will  approach  the  condition  of 
four -poles,  but  in  consequence  of  the  gap  in 
the  center  of  each  pair,  the  motor  will  permit 
more  than  normal  current  to  flow.  In  any 
case  you  cannot  well  use  a fan  motor  for 
power,  for  in  the  absence  of  the  fan  the  wind- 
ings will  get  very  hot. 


AERIAL  WIRES. 

(56)  J.  Adelard  Brusseau,  Mass.,  asks: 

Q.  r — How  far  apart  should  the  wires  on 
a 400-foot  span  aerial  be  spaced?  There  are 
to  be  only  two  wires. 

A.  1.— The  wires  should  be  spaced  as  far 
apart  as  convenient,  and  in  any  case  should 
be  kept  ten  feet  apart  for  the  best  results. 

Q.  2. — Would  several  small  wires  be  better 
than  one  large  one? 

A.  2. — A conductor  of  several  small  wires 
would  be  better  than  a single  one  of  the  same 
cross  section.  This  is  because  the  cable  made 
up  of  the  several  small  wires  has  the  greater 
surface  area. 

Q.  3. — Will  it  be  possible  to  use  the  same 
wire  that  the  antenna  is  grounded  to,  to  op- 
erate the  set  on? 

A.  3. — Yes,  if  the  ground  is  any  good. 


WIRELESS. 

(57)  M.  E.  Dietz,  Brooklyn,  N.  Y.,  asks: 

Q.  1. — How  does  a series  condenser  reduce 
the  wavelength  of  an  aerial? 

A.  1. — By  using  a series  condenser  you 
place  a capacity  in.  series  with  a capacity,  thus 
reducing  the  net  value  of  the  system.  By  re- 


ducing the  capacity  you  reduce  the  wave- 
length since  the  wavelength  is  proportional 
to  the  square  root  of  the  inductance  and  ca- 
pacity. If  your  condenser  had  exactly  the 
same  capacity  as  the  aerial  it  would  cut  the 
effective  capacity  of  the  system  in  half. 

Q.  2. — Is  a five-wire  6o-foot  aerial  better 
for  amateur  installations  than  a three-wire 
ioo-foot  one? 

A.  2— If  you  have  a wave  meter  and  can 
measure  the  wavelength  of  the  aerial  and  find 
that  it  is  less  than  185  meters  including  all 
leads  and  the  ground,  then  the  three-wire  one 
would  be  preferable  if  the  wires  covered  the 
same  area  as  would  be  devoted  to  the  five 
wires.  In  all  probability  you  will  find  that 
the  five-wire  aerial  will  be  the  best  when  you 
consider  the  length  of  lead  and  ground.  The 
three-wire  aerial  probably  would  not  allow 
enough  inductance  for  coupling  and  yet  keep 
down  to  200  meters  without  a series  con- 
denser. 

Q.  3- — What  is  the  meaning  of  K and 
OEM? 

A.  3. — K is  the  international  abbreviation 
meaning  to  go  ahead,  and  OFM  is  the  U.  S. 
Navy  abbreviation  meaning  Official  Message. 


REACTANCE. 

(58)  J.  E.  Talcott,  Cleveland,  O..  asks: 

Q.  1. — Whether  it  is  the  ohmic  resistance 
or  the  choking  effect  that  determines  the 
amount  of  current  that  flows  in  the  primary 
of  a transformer.-  He  has,  for  instance,  a 
bell-ringing  transformer  in  w'hich  one  ounce 
of  No.  34  wire  is  used  for  the  primary.  This^ 
has  only  136  ohms  resistance,  yet  is  used  on? 
a 110-volt  alternating  current  circuit.  If* 
Ohm’s  law  holds,  the  current  would  then  be? 
.8  ampere,  but  such  a fine  wire  is  goptf  for? 
about  .005  ampere.  Still,  the  wire  does  not 
heat  in  the  least.  Also  asks  what  is  the  prin* 
dple  of  operation  of  electrically  operated 
street  car  track  switches. 

A.  1. — Most  assuredly  it  is  the  choking  ef- 
fect. or  to  be  more  technical,  the  "reactance*’ 
of  the  electric  circuit.  The  alternating  mag- 
netism of  the  iron  sets  up  a counter  electro- 
motive force  in  the  coils.  The  case  is  much 
like  that  of  the  operation  of  a direct  current 
shunt  motor.  In  such  a case  it  is  not  the 
ohmic  resistance  of  the  armature  winding  that 
determines  the -current,- -counter -le&c^ 
tromotive  force  set  up  in  the  revolving  con- 
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$ guide  rods  for  secondary  with  binding  posts,  90s.;  bushings 
for  rods,  29«.;  slider  rod  and  slider,  99s.;  binding  posts,  20s. 

All  goods  oser  $1.90  sent  postpaid  any  part  of  ths  world. 
Send  money  order. 

G.  S.  CROWTH  ER , 1414  hnfctki  ft,  victoria,  b.  C. 


ductors  as  they  cut  the  field  flux.  In  the 
motor  the  lines  of  force  stand  still  and  the 
conductors  do  the  moving;  in  the  transformer 
the  conductors  stand  still  and  the  lines  of 
force  do  the  moving.  The  operation  of  both 
motor  and  transformer  would  be  improved 
if  it  were  possible  to  adopt  a wire  that  had 
no  resistance  at  all.  As  regards  the  elec- 
trically operated  street  car  switch,  a small 
current  will  not  operate  the  electromagnet  of 
the  switch,  so  a car  that  is  to  keep  on  straight 
coasts  over  the  section,  or  else  should  have 
only  a moderate  current  flowing.  To  operate 
the  switch,  the  motorman  turns  on  a good 
rush  of  current,  perhaps  applying  the  brakes 
besides,  so  as  to  demand  still  more  current. 
The  current  then  travels  through  the  special 
section  of  trolley  wire  through  the  electro- 
magnet before  getting  to  the  rails.  You  can 
easily  imagine  how  such  a magnet  could  be 
made  to  move  the  tongue  of  a switch. 


SECRECY  OF  MESSAGES. 

(59)  J-  W.  R.,  Homesdale,  Pa.,  asks: 

Q.  1.— Is  it  against  the  law  to  publish  the 
weather  bulletins  sent  out  by  Arlington  or 
other  Naval  Stations? 

A.  1. — It  is  not  a misdemeanor  to  publish 
those  messages  which  are  sent  broadcast  with- 
out designation  to  any  special  station  or  sta- 
tions. 

Q.  2. — I am  using  a cable  constructed 
of  30  No.  24  copper  wires  for  my  lead-in. 
Does  this  fulfil  the  requirements? 

A.  2. — As  far  as  actual  service  goes  this 
cable  should  be  large  enough,  but  it  is  not 
equal  in  carrying  capacity  to  a No.  4 wire. 
You  should  use  about  no  strands  to  equal 
the  cross  section  of  a single  No.  4. 


TUNING  COIL. 

(60)  A.  H.,  Syracuse,  N.  Y.,  writes: 

Q.  1. — A friend  of  mine  insists  that  a loose 
coupler  wound  on  a tin  can  would  be  just  as 
good  as  one  wound  on  a cardboard  tube  pro- 
vided that  the  wire  was  properly  insulated. 
I have  disagreed  with  him.  Who  is  right? 

A.  i. — A loose  coupler  wound  on  a tin  can 
would  not  be  satisfactory  because  the  coils 
would  be  in  a condition  which  might  be  best 
described  as  magnetically  short  circuited.  Tell 
your  friend  it  is  his  treat. 

( Continued  on  page  680) 
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as  well  as  anyone  interested  in  plumbing,  steam- 
fitting and  other  allied  trades  should  not  fail  to 
possess  a copy  of  Johnson’s  Handy  Manual.  This 
book  has  been  prepared  primarily  for  Plumbers, 
Steamfitters,  Architects  and  Engineers.  It  con- 
tains a mass  of  valuable  information  on  all 
phases  of  plumbing  and  pipe  fitting.  The  text 
matter  represents  the  latest  practice  in  the  trade. 

JOHNSON’S 
HANDY  MANUAL 

contains  222  pages  and  69  illustrations.  It  is 
cloth  bound  and  contains  an  index  by  which  any 
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the  topics  contained  in  this  work  are:  Pumps, 

Heating  Systems  of  all  kinds.  Pipe  Fitting.  Boilers, 
Installation  of  Radiators,  Gas  Fitters*  Rules, 
Plumbing  for  all  classes  of  work.  Soldering,  and 
Rules  applying  to  Plumbing.  The  work  includes 
many  invaluable  tables.  Price,  $1.00  post, 
paid. 

ORDER  YOUR  COPY  TO-DAY. 
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WIRING  FORMULA. 

(61)  R.  E.  Turner,  Newton,  Mass.,  asks: 

Q-  1. — How  to  figure  the  voltage  drop  in  an 
electric  circuit?  (2)  What  is  meant  by  “open” 
and  “closed”  when  referring  to  the  ampere 
capacity  of  a motor?  (3)  What  is  the  opera- 
tion of  a “universal”  motor  for  both  alter- 
nating and  direct  current  circuits? 

A.  1. — The  resistance  of  an  imaginary  cop- 
per wire  one  foot  long  and  one-one-thou- 
sandth of  an  inch  (.001")  in  diameter  is  about 
10.8  ohms.  This  is  the  unit  used  for  refer- 
ring to  any  other  wire,  whatever  may  be  its 
length  and  diameter,  provided  its  length  be 
in  feet  and  its  diameter  in  thousandths  of 
an  inch,  or  more  conveniently,  in  “mils.”  Of 
course  there  are  two  wires  required  for  a 
circuit,  so  one  foot  of  circuit  means  two  feet 
of  wire.  The  number  to  use  in  the  formula 
is  therefore  21.6.  By  combining  Ohm’s  law 
with  this  definition,  you  can  get  an  equation 
that  shows  the  voltage  drop  in  a given  cir- 
cuit to  be  found  by  multiplying  the  length  of 
circuit  by  21.6  and  by  the  current,  and  then 
dividing  by  the  square  of  the  diameter  of  the 
wire.  For  instance,  to  send  50  amperes  to  a 
point  100  feet  distant  through  two  No.  6 
wires,  the  voltage  required  would  be  100  X 
21.6  X 50  -j-  26,250  = 4.1.  (No.  6 wire  has 
a diameter  of  .162",  or  162  mils,  and  conse- 
quently 26,250  “circular-mils,”  for  the  latter 
number  is  merely  the  square  of  the  other,  and 
the  sizes  of  circles  vary  as  the  squares  of  the 
diameters.)  (2)  A motor  that  is  open  is  bet- 
ter exposed  for  ventilation,  and  can  then  carry 
more  current  without  overheating  than  one 
that  is  enclosed.  (3)  Such  motors  usually 
have  laminated  polos  and  a series  field  wind- 
ing. 


A.  C.  VS.  D.  C.  FOR  WIRELESS. 

(62)  D.  J.  G.,  Waterbury,  Vt.,  asks: 

Q.  1. — I have  access  to  either  direct  or  al- 
ternating current.  Which  would  you  advise 
me  to  use  for  wireless  work? 

A.  1. — While  there  is  good  reason  to  be- 
lieve that  the  direct  current  installations,  such 
as  the  “Hytone”  sets,  give  service  equal  to, 
if  not  better  than,  the  alternating  current  sets, 
for  all  around  experimental  work  the  alter- 
nating is  far  the  preferable,  especially  if  the 
frequency  is  60  cycles. 

Q.  2. — What  is  the  nearest  station  from 
which  I could  expect  to  receive  the  time  sig- 
nals? 

A.  2. — Arlington,  Va.,  at  noon  and  ten  P.  M. 

Q.  3. — Is  a rotary  gap  to  be  preferred  to 
a common  ball  discharger? 

A.  3 — Yes. 


SUNLIGHT  EFFECT. 

(63)  C.  A.  L.,  Newcastle,  Ontario,  Can., 
asks : 

Q.  1. — I should  like  to  know  if  there  has 
been  any  accepted  theory  in  regard  to  the 
sun’s  effect  on  wireless  signals?  Can  you  tell 
me  where  I can  find  any  reference  on  this 
subject? 

A.  1 — In  the  May,  1913,  issue  of  Electrician 
and  Mechanic  you  will  find  an  extracted  ar- 
ticle by  Dr.  Marconi  on  this  subject.  There 
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'{r  Thisi^a  Real  School 
that  Real  ly  Teaches  Y< 


JN  you  may  he  undeveloped  electrical  talent 
1 which  will  make  you  another  electrical  wizard 
-another  Edison  to  startle  the  world  with  your 

I inventions.  Perhaps  all  you  need  is  the  thorough 
practical  electrical  education  this  school  gives  you 
[You  need  the  opportunity  to  let  your  talents  de- 
velop under  the  instruction  of  thoroughly  prac- 
tical teachers. 

You  want  to  master  electricity.  You  want  the 
splendid  positions  offered  in  the  electrical  world, 
the  high  salaries  and  the  splendid  opportunities 
for  advancement.  Then  find  out  how  this 
school  helps  you  attain  your  ambitions. 


o 


NE  year  from  the  time  you  enter  this  school 
you  will  be  a practical  electrician,  able  to 
fill  one  of  the  many  big-money  positions  in 
the  electrical  world  or  go  into  business  for  your- 
self. You  will  be  able  to  wire  a house  for 
electricity,  you  will  have  a complete  knowledge 
of  motor  wiring  and  armature  winding,  you  will 
be  able  to  install  and  wire  complete  switchboards; 

knowledge 


To  Beco 

Mo"™ 


you  will  have  full  knowledge  of  power-plant 
operation  and  power  transmission.  And  in  ad- 
dition to  all  this  you  will  have  complete 
knowledge  of  telephone  work  from  the  simple  installation  of 
the  instrument  to  the  complete  installation  of  the  switch- 
board. 

Complete  ONE  YEAH  Courwe 

All  this  you  learn  in  one  school  year.  You  can  do  it  be- 
cause of  the  instructors  at  this  school  and  the  complete  equipment 
of  motors,  generators,  switchboards  and  all  other  electrical  appa- 
ratus. There  is  nothing  in  the  line  of  electrical  apparatus  we  do 
not  have.  Students  may  enter  at  any  time. 

Free  Employ nient  Aid* 

There  is  a constant  demand  for  our  graduates — a demand  far 
greater  than  we  are  able  to  supply.  We 
seldom  have  difficulty  in  finding  a satisfac- 
tory position  for  any  competent 
graduates.  Many  of  our  gradu- 
ates earn  $150  a month  upon  leav- 
S.  ing  the  school. 


El 


Some  of  the  important  positions 
in  our  departments  are  filled  by 
graduates  from  your  school. 
Commonwealth  Power  Co. 
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teach  you  if  you  like  electricity 
and  have  only  the  ability  to  read 
and  write  English.  Write  for  the 
catalog  today — N-O-W.  Send  the 
coupon. 
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ELECTRICAL 

This  dictionary  contains  up- 
wards of  4,800  words,  terms  and 
phrases  employed  In  the  electrical 
profession,  with  their  definitions 
given  in  the  most  concise,  lucid 
and  comprehensive  manner. 
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are  several  theories,  and  he  carefully  explains 
what  seems  to  be  the  most  probable  one.  It 
is  the  ionization  theory. 

Q.  2. — Where  can  I get  information  on 
Ozone  apparatus  and  its  applications,  and 
where  can  I discuss  some  theories  on  the  sub- 
ject and  its  applications? 

A.  2. — Write  the  General  Electric  Co.  at 
Schenectady,  New  York,  U.  S.  A.  You  can 
receive  bulletins  from  them  and  they  will  be 
glad  to  discuss  with  you  any  installations  that 
you  suggest. 


HYDRO-PNEUMATIC  PRESSURE. 

(64)  V.  J.  Seavils,  Loma,  Neb.: 

Q.  1. — Sends  a sketch  showing  tubes  for 
carrying  water  to  the  lower  portion  of  a 
closed  tank  whereby  air  would  be  compressed 
into  the  upper  portion  and  available  for  any 
desired  application  if  only  the  water  could  be 
made  automatically  to  get  itself  out  again.  He 
asks  if  any  such  arrangement  is  possible? 

A.  1. — Though  apparently  impossible,  there 
are  conditions  under  which  such  a principle 
may  be  employed  to  yield  commercially  suc- 
cessful results.  The  whole  difference  consists 
in  utilizing  the  velocity  rather  than  the  mere 
pressure  of  the  water.  An  experimental  plant 
was  originally  erected  in  Canada,  and  another 
was  later  built  near  Norwich,  Conn.,  and  is 
still  in  regular  operation.  Water  is  taken 
from  above  a dam  and  directed  down  a ver- 
tical pipe  in  such  a manner  as  to  entrain  a 
great  deal  of  air  with  it  in  the  form  of  bubbles. 
When  the  bottom  of  the  shaft  is  reached,  per- 
haps 200  feet  down,  the  air  enters  a chamber, 
but  is  now  under  pressure  due  to  that  height 
of  water,  that  is,  about  90  lbs.  per  sq.  in.  The 
water  itself  rises  in  another  shaft  to  the  level 
of  that  below  the  dam  and  runs  quietly  away. 
The  compressed  air  is  piped  to  neighboring 
manufacturing  and  other  industrial  concerns. 
The  principal  defect  of  such  a system  is  that 
it  does  not  utilize  the  entire  flow  o'f  the 
stream  so  economically  as  would  an  electrical 
development.  An  article  on  such  a com- 
pressed air  system  appeared  in  the  February 
issue  of  Modern  Electrics  and  Mechanics. 


HETERODYNE  RECEIVER. 

(65)  P.  M.,  New  Orleans,  La.,  asks: 
q -j—In  the  October  issue  you  gave  a de- 
scription of  the  Heterodyne  receiver  and  as 
far  as  I can  see  the  wave  trains  should  differ 
but  little  from  the  frequency  set  up  at  the 
receiver.  The  local  wave  train  is  said  to  be 
above  the  limit  of  audibility  which  is  about 
10,000  cycles  per  second.  Suppose  you  are 
receiving  from  a station  having,  a frequency 
of  but  200  per  second,  how  is  it  possible  to 
bring  the  local  wave  train  down  to  say  250 
cycles  per  second  without  making  it  audible? 

A.  t. — It  is  not.  But  when  you  have  a fre- 
quency of  but  200  cycles  per  second  you  may 
as  well  string  a line  circuit  and  be  done^  with 
it,  for  such  a frequency  would  require  a 
wavelength  of  1,500,000  meters  or  7,500  times 
as  long  as  now  permitted  for  amateur  use. 
The  frequencies  used  by  every  system  of  radio 
telegraphy  are  above  audibility. 

q 2. — I have  an  alternator  giving  a fre- 
quency of  10,000  cycles  per  second.  Is  there 
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any  way  to  raise  this  frequency  by  capacity 
and  inductance  using  tuned  circuits  ? The 
generator  delivers  o.i  volt  at  a current  of  0.05 
ampere. 

A.  2. — The  Goldschmidt  method  of  radio 
telegraphy  makes  use  of  tuned  circuits  for 
raising  the  frequency,  but  it  is  not  possible  to 
employ  this  for  amateur  service.  Your  gen- 
erator is  unavailable  for  wireless  transmitting 
work. 

GROUND  WIRE. 

(66)  J IT.  A.,  Washington*  D.  C.,  asks: 

Q.  1. — Is  it  true  that  the  Underwriters’ 
Rules  do  not  apply  to  the  District  of  Colum- 
bia? If  so,  what  size  wire  would  you  advise 
me  to  use  for  my  ground? 

A.  1. — We  never  heard  of  the  Underwriters’ 
requirements  being  exempt  in  the  District  of 
Columbia.  They  are  not  laws  passed  by  Con- 
gress. Use  No.  4 copper  wire  or  larger  by 
all  means.  We  cannot  see  why  the  amateurs 
want  to  avoid  this  requirement  when  it  is  a 
sane  and  safe  guard  against  their  house  being 
struck  by  lightning. 

Q.  2. — I have  No.  6 copper-clad  wire  for 
my  lead  in.  How  can  I make  it  equal  to 
No.  4? 

A.  2. — If  it  is  a No.  6 equivalent  add  a sec- 
ond strand.  If  it  is  only  the  diameter  of  a 
No.  6 you  will  have  to  get  its  equivalent  con- 
ductivity from  the  manufacturers,  or  else 
measure  it  yourself,  and  then  add  enough 
strands  to  equal  a No.  4 copper. 

Q.  3- — What  material  should  I use  for  a 
ground  switch? 

A.  3. — Marble  is  preferable,  but  if  the  spac- 
ing is  large  slate  will  serve. 


ALTERNATING  CURRENT  MOTOR. 

(6 7)  John  Snoven,  St.  Paul,  Minn.: 

Q.  1. — Sends  a sketch  of  a laminated  field 
and  armature  structure  that  he  desires  to 
utilize  in  making  a motor  to  operate  on  a no- 
volt  60-cycle  circuit.  Outside  diameter  of 
field  is  6 J4",  inside,  3H",  with  four  poles. 
Armature  is  3 5/16"  in  diameter,  with  12 
slots.  Thickness  of  stack  of  iron,  254".  Com- 
mutator has  6 segments.  He  wishes  to  use  an 
open  circuit  armature  winding. 

A.  1. — Wind  four  coils  of  No.  16  d.  c.  c. 
wire  for  the  poles,  getting  on  as  many  turns 
as  possible.  Though  you  may  wind  them  on 
a straight  form,  they  should  then  be  bent 
somewhat  to  fit  the  curvature  of  the  field 
structure.  This  will  permit  the  coils  to  be 
much  larger  than  otherwise.  To  hold  the  field 
together  be  sure  to  use  insulated  brass  bolts, 
not  iron,  for  the  latter  would  get  very  hot 
from  flow  of  eddy  currents.  Armature  can 
be  wound  with  No.  18  wire,  as  many  turns 
as  possible,  but  you  should  have  twice  as  many 
coils  as  slots,  and  employ  24  commutator  seg- 
ments instead  of  6,  or  else  disastrous  spark- 
ing will  result.  As  it  is,  you  ought  to  seek 
still  further  to  diminish  the  sparking  by  mak- 
ing the  connections  between  the  coils  and  seg- 
ments with  thin  German  silver  strips  instead 
of  directly  soldering  in  the  copper  wires.  The 
segments  thus  bridged  by  a bntsh  will  thereby 
not  be  entirely  short-circuited.  This  is  the 
scheme  regularly  adopted  in  large  alternating 
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How  to  Install  Electric 

Light  and  Motor  Wiring 

Just  what  you  want  to  know  about  wiring  as  it  is  done  today 
will  be  found  explained  in  a practical  way  in  Kirchgasser’s 
pocket  edition  (1914)  “Electric  Light  and  Motor  Wiring.”  The 
clear  descriptions  and  instructions  are  supplemented  by  150 
illustrations  and  diagrams.  This  book  tells  just  how  to  proceed 
in  wiring  for  lighting  and  motor  equipments.  It  does  not  con- 
sist of  a series  of  “Don’ts”  nor  is  it  a reprint  of  the  National 
Electrical  Code. 

Tells  How  in  Plain  English 


the  ability  of 
He 
times 


Clear  understandable  language  is  used  throughout,  the  abil 
the  author  in  this  respect  being  particularly  noteworthy, 
makes  it  eas^  for  you.  He  had  the  reader  in  mind  at  all 
when  preparing  the  book.  , ,## 

Even  the  size  was  made  special— it  is  a real  pocket  book  2 K" 
wide  by  6".  You  can  carry  it  without  inconvenience.  It  is  always 
of  value,  which  is  not  the  case  with  the  book  on  the  shelf. 

If  you  are  an  electrician,  contractor,  electrical  engineer, 
steam  engineer,  student,  architect,  central  station  span  or  in  any 
way  interested  in  electrical  work  you  will  find  the  book  of  service 
to  you.  See  what  others  say  about  it. 

Yon  always  have  it  with  yon  when  yon  need  it. 

A Few  of  the  Subjects  Treated 

Service  Entrance  Wiring  Connections. 

Old  and  new  (1914)  table*  of  allowable  carrying  capacities.  . . 

Open  Work  Wiring,  How  to  Install,  what  the  requirements  and  restrictions 

Moulding  Wiring  (Wooden  and  MetaJ),  How  to  install,  what  the  requirements 

ConcoaltS1*^^^.  How  to  Install,  what  the  requirements  snd  restrictions 

Conduit*^ Wiring.  How  to  Install,  what  the  requirements  and  restrictions  are, 

Annored  Conductor  Wiring.  How  to  Install. 

How  to  ground  conduit,  why  grounding  is  necessary. 

- what  the  commonly  used  electrical  fittings  are  and  how  they  are  used. 

How  to  install  fixtures. 

How  to  plan  wiring  installations. 

Sign  Wiring.  . ^ „ 

Generator  and  alternator  Installations. 

Switchboard  Connections. 

Starting  a direct  current  generator. 

Starting  an  alternating  current  generator. 

Connections  for  ground  detector  lamps. 

Motors  and  their  Installation. 

Motor  starters  and  complete  wiring  connections. 

Motor  speed  regulators  and  complete  wiring  connections. 

What  to  do  before  starting  a motor  the  first  time. 

Connections  for  alternating  current  motors. 

CfcSculation  of  wire  needed  for  direct  snd  alternating  current  motor  installa- 

EkanaSea  of  wiring  calculations  for  lighting  systems. 

Transformers,  connections  and  installation. 

How  to  build  a transformer  house. 

What  is  Counter  R M.  F. 

INTRODUCTORY  PRICE,  $1.00 

A price  so  low  that  no  one  can  afford  to 
be  without  it,  even  if  only  remotely  inter- 
ested in  electrical  work.  Sign  and  mail 
the  coupon  to-day — the  _ book  will  be  for- 
warded promptly,  prepaid. 


WHAT  OTHERS  SAY: 

"Electric  light  and  Motor  Wiring" 
contains  many  items  of  great  intereet 
to  me.  Congratulate  you  upon  your  suc- 
cessful publication. 

THE  MILWAUKEE  ELEC.  RY.  St 
LIGHT  CO.. 

M.  F.  Flynn. 

The  book  covers  the  subject  well  and 
la  in  my  opinion  a great  deal  superior 
to  the  higher  priced  books  covering  the 
same  subject  for  use  by  the  electrical 
trade  worker  who  does  not  understand 
the  meaning  of  many  of  the  technical 
terms  used. 

CHAS.  W.  MITCHELL. 
Electrical  Inspector,  Board  of  Fire  Pre- 
vention, New  York. 

"Electric  light  and  Motor  Wiring"  is 
a valuable  collection  of  InformaUon. 
telling  Just  what  one  wants  to  know. 
Allow  me  to  congratulate  the  author. 

PROF.  W.  P.  GRAHAM. 

Electrical  Engineering  Dept.. 

Syracuse  University. 

Your  very  excellent  little  book  en- 
titled "Electric  Light  and  Motor  Wiring" 
has  Just  been  received 

I want  to  congratulate  you.  as  from 
what  little  I have  examined  It,  It  surely 
meets  the  wants  of  a great  many  men. 

E.  B.  STRONG.  President. 

Journal  of  Electricity.  Power  St  Gas 
San  Francisco,  Gal. 

Enclosed  find  check  for  $1.00.  I find 
the  book  very  interesting  and  worth  the 
cash.  R.  R.  STONE. 

Supt,  Sprinklered  Risk  Dept., 

Phoenix  Assurance  Co.  of  London. 

I am  impressed  with  the  nature  of 
this  work.  There  is  a need  for  an  elec- 
trical light  and  power  wiring  handbook 
treating  the  subject  in  a way  that  yours 
does.  D.  H.  BRAYMER.  Editor. 

Electrical  Engineering,  Atlanta,  Ga. 


electroforce:  publishing  co. 

13  Stroll  Bid*.,  Milwaukee,  Wis. 
Gentlemen  t— Enclosed  find  $1.00  for  wklch 
forward  me  postpaid,  one  copy  of  “Elec- 
tric Ltjgrht  and  Motor  Wlrlnflr.” 
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ELECTRICITY  FOR  HEALTH 

Faradic  electric  treatment  with  the  IND- 
ELECTRIC  HEALTH  AND  BEAUTY 
BATTERY.  Gives  you  the  same  Electric 
treatments  for  which  physicians  and  beauty 
specialists  charge  big  fees.  Relieves  blood 
and  nerve  ailments.  Restores  and  invigo- 
rates. Marvelous  aid  to  beauty.  Equipped 
for  every  accessory  use.  Carries  its  own 
power.  Price  only  $5.00.  10  Days*  Free 

Trial.  Every  man  and  woman  needs  one. 
Send  for  free  booklet  describing  its  uses 
and  benefits. 


DON’T  SUFFER  DON’T  DELAY 
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current  series  motors,  and  yours  will  be  one 
of  this  sort.  Be  sure  to  use  carbon  brushes. 
An  “open”  circuit  armature  winding  is  im- 
practicable. A shunt  motor  will  not  operate 
on  such  currents.  There  is  the  alternative 
construction  possible,  and  that  is  to  make 
your  machine  into  an  induction  motor.  In 
this  case  you  can  wind  the  field  with  No.  20 
wire,  and  use  a short-circuited  rotor  similar 
to  the  one  described  in  A.  E.  Watson’s  ar- 
ticles. An  odd  number  of  rods  would  be  pref- 
erable to  the  12  you  have.  The  motor  could  be 
started  by  hand,  or  by  cutting  slots  in  the 
center  of  each  pole  and  winding  in  some  ad- 
ditional coils,  such  as  we  could  describe,  for 

splitting  the  phase,”  the  motor  could  be  made 
feebiy  self-starting.  As  a series  motor  there 
might  be  an  output  of  % h.p.,  as  an  induc- 
tion motor  perhaps  1/16  h.p. 

IGNITION  DYNAMO. 

(68)  C.  H.  T.,  Elmira,  N.  Y.,  asks: 

Q.  1.— Can  an  ordinary  3-bar  telephone  gen- 
erator be  rewound  and  adapted  for  ignition 
use  on  a motor-cycle? 

A.  1.— Such  magnetos  usually  have  only  a 
single  coil  on  the  armature  and  thereby  de- 
liver a pulsating  current.  This  sort  of  cur- 
rent is  not  satisfactory  for  operating  an  in- 
duction or  flash  spark  coil.  If  you  can  sub- 
stitute a drum  armature  for  the  present  one, 
you  will  be  successful.  Perhaps  you  can  get 
the  necessary  material  from  some  of  our  ad- 
vertisers. 

BURNED  OUT  TRANSFORMER. 

(69)  A.  L.  J.,  Winchester,  Mass.,  asks: 

0-  i; — I have  a one-half  K.W.  transformer 
in  which  there  is  a broken  wire  in  the  pri- 
mary. How  would  you  advise  me  to  fix  it? 
The  transformer  is  inclosed  solid  in  about 
one-quarter  inch  of  tar. 

A.  1. — When  such  a transformer  is  broken 
down  it  is  usually  a good  subject  for  the  scrap 
heap.  Since,  however,  it  is  the  primary  that 
is  gone,  by  using  due  patience  you  may  be 
able  to  melt  the  tar  off,  and  if  it  is  an  out- 
side wire,  repair  it.  If  the  break  is  inside  of 
the  winding  it  will  be  better  to  use  a new 
primary  if  the  old  one  has  to  be  unwound.  It 
would  be  a good  idea  to  melt  the  tar  off  on 
the  kitchen  range  on  a day  when  no  one  is 
at  home,  otherwise  there  may  be  one  less 
transformer  in  existence. 

AUDION  BATTERY. 

(70)  C.  E.  L.,  Sheepshead  Bay,  N.  Y.,  asks: 

Q.  1 — Can  Edison  primary  cells  be  used  to 

light  an  audion  detector? 

A.  i. — It  is  possible  to  use  Edison  primary 
cells,  but  there  are  two  objections.  They  are 
expensive  for  this  kind  of  service,  and  as  the 
voltage  changes  somewhat  during  the  period 
when  they  are  first  connected  to  the  audion. 
the . resistance  in  series  with  them  has  to  be 
adjusted  more  frequently  than  it  does  for 
storage  cells.  If  you  have  no  means  to  charge 
storage  cells  it  might  be  best  to  use  the  Edi- 
son primary  cells. 

Q.  2. — How  many  would  be  necessary  to 
light  the  audion? 
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A.  2. — As  the  voltage  of  these  batteries  is 
only  about  two-thirds  of  a volt  it  would  be 
necessary  to  use  nine  cells. 


STATIC  ELECTRICITY  EFFECTS. 

(71)  J.  W.  N.,  Galletzin,  Pa. : 

Q.  1. — Writes  about  the  curious  behavior  of 
incandescent  lamp  filaments  near  the  appa- 
ratus in  the  sub-station  in  which  he  is  em- 
ployed. There  are  plenty  of  high-tension 
wires  in  the  station,  but  the  effects  are  par- 
ticularly manifest  by  touching  any  one  of  six 
lamps  that  are  supplied  from  a small  2300-115 
volt  transformer.  Only  when  lighted,  how- 
ever, is  the  disturbance  set  up,  and  then  by 
touching,  holding,  or  even  almost  touching  a 
lamp,  the  filament  will  bend,  deflect,  spread,  or 
vibrate.  What  is  the  reason? 

A.  1. — Evidently  the  transformer  case  or 
wiring  is  sufficiently  near  some  of  the  high- 
tension  wiring  to  have  induced  in  it  a static 
charge.  Both  wires  of  the  lighting  circuit  are 
trying  to  get  rid  of  the  charge,  and  when  the 
lamp  is  held  in  the  hand,  the  ground  connec- 
tion is  made  over  the  surface  of  the  glass. 
When  the  lamp  is  lighted,  the  alternating  cur- 
rent in  the  filament  is  either  attracted  or  re- 
pelled by  the  alternating  static  discharges  at 
the  surface.  When  the  lighted  lamp  is  near 
the  conductor  that  is  carrying  the  800  am- 
peres, the  vibration  is  due  to  the  magnetic 
action  of  the  current,  for  a current  in  a con- 
ductor sets  up  a magnetic  field — a principle  il- 
lustrated in  all  electrical  machinery,  clearly  so 
in  measuring-instruments.  If  a direct  cur- 
rent were  used  in  the  lamps,  there  would  be 
motion  in  one  direction  only. 


MOTOR  TROUBLES. 

(72)  F.  J.,  Jerseyville,  111.,  asks: 

Q.  1. — What  is  likeljr  to  be  the  trouble  with 
his  % h.p.  “Century”  single  phase  motor  when 
the  brushes  fail  to  make  the  desired  auto- 
matic release? 

A.  1. — Of  course  there  may  be  any  one  of 
several  reasons,  or  several  reasons  combined. 
First,  we  would  advise  you  to  make  a thor- 
ough cleaning  of  the  motor,  especially  of  the 
sliding  portions.  Lubricating  oil  thickens  and 
dries  on  exposed  surfaces  and  instead  of  aid- 
ing motion,  prevents  it.  You  may  find  the 
surfaces  where  the  short-circuiting  ring  makes 
contact  burned,  scored  or  rutted.  Again,  the 
tension  of  the  spring  that  opposes  the  cen- 
trifugal weights  may  be  wrong.  If  you  fail 
to  find  the  trouble,  you  had  better  communi- 
cate with  the  manufacturers. 


HEATER  COILS. 

(73)  F.  C.  S.,  Detroit,  Mich.: 

Q.  1. — Has  been  trying  to  make  some  elec- 
tric heaters,  using  No.  23  German  silver  of 
standard  18  per  cent,  grade,  but  the  expan- 
sion of  the  wire  when  heated  loosens  the  turns 
and  permits  the  coils  to  short-circuit  with 
each  other.  He  asks  if  the  33  per  cent,  grade 
would  be  better,  or  should  he  use  some  of 
the  special  alloys? 

A.  1. — Your  own  suggestion  really  answers 
the  question,  for  the  more  modern  alloys  not 
only  have  a higher  electrical  lesistance  than 


German  silver,  but  their  expansion  is  less  and 
they  will  withstand  higher  temperatures.  The 
Driver-Harris  Wire  Company,  Harrison,  N.  J., 
will  be  able  to  help  you. 


AERIAL  WIRE. 

(74)  R.  S.,  El  Dorado,  Kansas,  asks: 

Q.  1. — What  wavelength  does  Key  West, 
Florida,  use  when  sending  the  weather  at  a 
little  after  ten  o'clock  in  the  evening? 

A.  1. — 1800  meters. 

Q.  2. — What  wavelength  does  Sayville,  Long 
Island,  use? 

A.  2. — 2800  meters. 

Q.  3. — Is  hard  drawn  copper  wire  good  for 
an  aerial? 

A.  3. — Yes,  it  is  very  satisfactory. 


STORAGE  BATTERIES. 

(75)  H.  J.  K.,  Skidmore,  Mo.,  writes: 

Q.  1. — I am  contemplating  making  a stor- 
age battery  installation  for  house  lighting.  I 
have  a 2-kw.  50-volt  dynamo  and  would  ask 
what  apparatus  will  be  necessary  in  connec- 
tion with  it? 

A.  1. — First,  you  should  make  sure  of  the 
particular  voltage  of  the  lamps  to  be  used. 
Of  course,  you  desire  standard  grades.  This 
information  you  can  get  by  enquiry  at  the 
stores,  or  by  writing  directly  to  the  manufac- 
turers. There  are  several  firms  making  such  in 
St.  Louis.  Again,  the  dynamo  should  be  shunt 
and  not  compound  wound.  If  the  batteries 
are  10  be  at  some  distance  from  the  house 
you  must  allow  for  loss  in  the  transmission, 
but  if  possible,  have  the  batteries  in  the  house, 
near  the  distribution  cabinet.  If  you  use  50- 
volt  lamps,  and  further  permit  a loss  of  one 
volt  in  the  house  wiring,  and  require  full 
pressure  even  when  the  battery  is  at  the  low- 
est allowable  point— 1.8  volts  per  cell— you 
will  require  29  cells.  Of  course,  you  wish  to 
preserve  the  50  volts  on  the  lighting  circuits 
even  when  charging,  and  as  about  2.5  volts 
per  cell  will  then  be  required,  you  should 
have  a dynamo  able  to  give  73  volts,  and  nine 
of  the  cells  should  be  cut  off  by  means  of 
the  end-cell  switch.  Thus  you  see  your  50- 
volt  machine  will  not  suffice  for  such  lamps. 
Twenty  cells  will  be  all  you  can  charge,  and 
when  this  number  is  down  at  the  minimum 
point,  you  will  get  but  38  volts.  We  think 
you  will  find  standard  lamps  of  about  this 
voltage..  Evidently  we  cannot  give  sufficient 
direction  in  the  space  of  these  columns,  but 
can  refer  you  to  the  article  by  A.  E.  Watson 
in  the  July,  1911,  issue  of  Electrician  and  Me- 
chanic, or  to  his  more  complete  treatment  of 
the  subject  in  a book  on  “Storage  Batteries.” 


SPARK  COILS  ON  D.  C. 

(76)  E.  K..  St.  Cloud,  Minn.,  asks: 

Q.  1.- -Could  I use  any  sized  coil  from  one- 
inch  up  to  ten-inch  on  a direct  current  light- 
ing circuit? 

A.  1. — As  far  as  theoretical  reasons  go  this 
would  be  possible,  but  if  you  were  to  use  the 
coils  of  ordinary  voltage  your  losses  in  the 
resistance  when  the  large  sized  coils  were 
used  would  be  very  excessive.  In  addition  to 
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Electricity  Simplified 

By  T.  O'Cooor  Sloans.  Ths  object  of  •TPeotridty 
Simplified' * la  to  moke  the  subject  aa  plain  u 
po«albla.  and  to  ahow  what  the  modern  oonoep- 
tioo  of  electricity  la:  to  ahow  how  two  pUtea  of 
different  metals  Immersed  in  acid  can  send  a 
message  around  the  globe;  to  explain  how  a 
bundle  of  oopper  wire  rotated  by  a steam  engine 
oaa  be  the  agent  In  lighting  our  streets:  to  tell 
what  the  volt,  ohm.  and  ampere  are.  and  what 
high  and  low  tension  mean;  and  to  answer  the 
questions  that  perpetually  arise  in  the  mind  la 
this  age  of  electricity.  1M  pages.  Prloo,  $1.00. 

How  to  Become  a Successful 
Electrician 

By  T.  O' Conor  Sloans.  Every  young  man  who 
wishes  to  beoome  a successful  electrician  should 
read  this  book.  It  tells  In  simplest  language  the 
surest  and  easiest  way  to  beoome  a successful 
electrician.  The  studies  to  bo  followed,  methods 
of  work,  field  of  operation  and  the  requirements 
ef  the  successful  electrician  are  pointed  out  and 
fully  explained.  >02  pages.  Price,  91-00. 
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By  T.  O' Conor  Sloans.  A practical  handbook  of 
reference,  containing  definitions  of  about  5,000 
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By  H.  Pratt.  Shows  every  step  In  the  wiring  of 
a modern  house  and  explains  everything  se  as  to 
be  readily  understood.  Directions  apply  equally 
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By  T.  O' Conor  Sloan  e.  This  work  treats  of  the 
making  at  home  of  electrical  toys,  electrical  appa- 
ratus. motors,  dynamos,  and  Instruments  In  gen- 
eral, and  Is-  designed  to  bring  within  the  reach  of 
young  and  old  the  manufacture  of  genuine  and 
useful  electrical  appliances.  140  pages.  Frio* 
91.00. 
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By  T.  O’ Conor  81oane.  A practical  treatise  on 
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Price,  91.00. 
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tractors. Every  phase  of  telephone  wiring  and 
Installation  commonly  used  to-day  la  treated  in  a 
practical,  graphic  and  concise  manner.  Intricate 
mathematics  are  avoided,  and  all  apparatus,  cir- 
cuits and  systems  are  thoroughly  described.  The 
appendix  contains  definitions  of  units  and  terms 
used  In  the  text.  Selected  wiring  tablet,  which 
are  very  helpful,  are  also  Included.  175  pages 
fully  illustrated.  Price,  91.00. 
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made,  why  they  get  out  of  whack  and  what  to  de 
to  put  'em  right  again.  Price,  25  oenta. 
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this  you  would  blink  the  lights  badly  if  you 
were  to  take  such  sudden  loads  as  would  be 
necessary  with  the  large  coils.  It  would  not 
be  practicable  to  take  over  ten  amperes  from 
the  line.  You  could  not  plug  in  to  a lamp 
socket  and  draw  the  necessary  current  ex- 
cept for  small  coils.  The  rating  of  the  socket 
will  be  marked  on  each  one. 

Q.  2. — Would  a duplex  aerial  of  the  um- 
brella type  120  feet  high  exceed  the  200  meter 
requirements? 

A.  2. — Yes,  it  probably  would. 


RESISTANCE  OF  HUMAN  BODY. 

(77)  E.  W.,  Mount  Ida,  Ark.,  asks: 

Q.  1. — What  is  the  electrical  resistance  of 
the  average  person  at  normal  temperature? 
(2)  Would  a current  of  15  amperes  at  a pres- 
sure of  2000  volts  be  more  likely  to  kill  than 
J4  or  34  ampere  at  the  same  pressure?  (3) 
What  are  the  most  important  inventions  or 
discoveries  of  Tesla,  Edison,  and  Steinmetz? 

A.  1 and  2. — Measured  from  hand  to  hand, 
using  an  ordinary  Wheatstone  Bridge,  the 
body  offers  about  5000  ohms  resistance. 
Therefore,  if  that  resistance  were  permanent, 
a person  taking  hold  of  a 2000  volt  supply 
would  permit  a current  of  only  2/5  of  an 
ampere  to  flow.  However,  the  physical  dis- 
turbance is  such  as  to  set  up  a perspiration 
which  at  once  reduces  the  resistance  and  per- 
mits the  current  to  increase.  This  increased 
current  may  readily  bum  through  the  rela- 
tively tough  skin  of  the  hands  into  better  con- 
ducting portions,  so  the  current  may  rise  to 
still  greater  values.  Frequently  the  accidental 
contact  is  initially  in  some  tender  part  of  the 
body,  between  which  the  resistance  is  far  from 
the  5000  ohms  mentioned.  Only  by  means  of 
specially  applied  wet  electrodes  can  the  body 
be  made  of  low  enough  resistance  to  permit 
even  as  much  current  as  8 amperes  to  pass 
through  when  the  pressure  is  at  2000  volts, 
and  these  are  the  figures  obtained  from  elec- 
trocution records.  The  small  currents  you 
propose  might  stun  but  would  not  be  likely 
to  kill  a person.  (3)  The  induction  motor, 
and  the  incandescent  lamp,  for  inventions,  and 
the  discovery  of  the  law  of  magnetic  behavior 
of  iron  under  the  action  of  alternating  cur- 
rent, by  the  three,  respectively. 
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Xdlted  by  Perclval  Marshall,  A.  1.  Mach.  ■. 

Published  weekly  at  London.  Xng. 

The  paper  which  tella  yon  how  to  make 
model  locomotives,  steam  and  gas  engines, 
aeroplanes,  motor  cycles,  boats,  dynamos, 
motors,  colls,  batteries,  wireless  apparatus, 
and  everything  mechanical  and  electrical. 
Jnst  the  paper  for  the  man  or  boy  with  a 
workshop.  It  Is  written  by  experts,  and  Is 
read  by  scientific  amateurs  and  profes- 
sional mechanics  and  electricians  all  over 
the  world.  It  has  thirteen  years*  reputa- 
tion for  high-grade  instruction  in  the 
theory  and  practice  of  small  power  en- 
gineering. 

Every  Issue  is  fully  illustrated. 

Single  copies  S cents.  Annual  subscrip- 
tion three  dollars  postpaid. 

Sole  Agents  for  U.  S.  A.  and  Canada. 

SPON  & CHAMBERLAIN 
123G  Liberty  Street 
NEW  YORK 


FUNK  & WAGNALLS  j 

NEW  STANDARD 

DICTIONARY 

The  ruling 

Made  by  380  of  the  world  ^^authority  on 
leading  scholars.  Con-^the  Engiish 
tains  thousands^y  language 
more  vocabulary^throughout  the 
terms  than  any^c;vilized  world. 
other  Diction-^y  "the  best” 

ary;  over  W " I am  convinced  that  your  new 
7 non  : 11,10  m unabridged  is  the  bewt  kit  of  tool* 
/ ,UUU  lttUS-W  , po8SCSS  in  my  library.*' — Jack 

trations.  W London, the  popular  American  author. 

IT  IS  M U.  S.  DEPT.  OF  EDUCATION 

"This  great  work  can  not  fail  to  be  adis- 
tinct  contribution  to  English  scholarship, 
s M —Hon.  Philander  P.  Claxton.  United  Stales 
Commissioner  of  Education. 

Fall  Line  of  Abridged  Standard  Dictionaries 

C r W n CAD  containing  Beautiful  Colored  Plate  :aUo  five 
OLllU  r UK  full-page  plates  showing  the  famous  Diamond* 
T'nrr  nAAV’  of  the  World,  weight,  sire,  etc.;  typical 
FREt  BOOK.  United  States  Warships  modem  Railroad 
Equipments  ; Astronomical  Phenomena  ; dif- 
ferent type*  of  Flying  Machines ; I>eside*  many  other  Interesting 
page*  describing  the  New  Standard  Dictionary. 

FUNK  4 WAGNALLS  COMPANY.  Dept.  24  , NEW  YORK 


THE  WIRELESS  108  / ilrijv  AICVT 

ttZTiX'SS&S?/'  w rl  I 1,U  1 

ion*.  general  hints  and  in-  X 
Urnauonal  abbrevia- 

bmuA  keep  a record  of  the  messages  received  and  sent  by  your 

Prj».  wireless  station?  Wouldn’t  you  enjoy  having  a record  of 

U^X  the  work  performed  by  your  apparatus  that  could  be  re- 

/ ferred  to  later?  If  so,  the  means  you  have  been  waiting 

for  are  now  available  and  presented  by 

THE  WIRELESS  LOG 


This  book  has  been  prepared  for  the  use  of  wireless  amateurs.  It  is  not  intended 
for  the  entry  of  all  messages  received  and  sent  by  an  amateur  wireless  station,  but 
is  intended  for  the  keeping  of  a permanent  record  of  the  number  of  messages  re- 
ceived and  sent,  tho  distances  covered,  the  exact  time,  and  other  facts  worthy  of  re- 
cording for  future  reference.  This  book  is  to  the  amateur  wireless  station  what  the 
Log  is  to  the  Commercial  and  Government  stations.  It  is  bound  in  doth  and  will 
stand  rough  usage.  It  contains  128  pages  for  keeping  the  Log  as  well  as  instruction! 
regarding  the  entry  of  the  records,  general  hints  and  the  international  abbreviations 
adapted  for  amateur  operators. 

No  amateur  station  is  complete  without  a Log  Book  for  keeping  a 
record  of  its  work.  ORDER  YOUR  COPY  TO-DAY.  Price  $0.25 
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Is  the  Game 
Worth  While? 

That  question  is  asked  commercial  wire- 
less operators  a hundred  times  a year. 
Nearly  every  young  man  in  the  country 
wants  to  know  the  TRUTH  about  the  life 
of  the  professional  wireless  man — the  op- 
portunities, the  good  times,  the  hardships. 
For  the  first  time  this  question  is  answered 
by  an  authority,  an  operator  who  has  been 
long  in  the  service,  who  knows  the  busi- 
ness from  start  to  finish  and  knows  how 
to  weave  a word  picture  of  the  actual  life 
of  the  wireless  man  as  seen  from  the  in- 
side. 

In  the  April  Issue  of 

The  Wireless  Age 

The  third  article  on  “How  to  Conduct  a 
Radio  Club” — the  series  that  made  them 
all  sit  up  and  take  notice — and  twenty 
other  rattling  good  features  are 
included  in  this  issue. 

Send  25  cents  for  a 3 months'  trial 
subscription. 

The  Wireless  Age  450  Fourth  Ave.,  N.  Y. 


When  writing,  please  mention  "M.  E.  and  M.” 


AN  AMATEUR  DISTANCE  RECORD 

Here  is  a little  encouragement  and 
stimulus  for  amateurs  who  think  that  all 
distance  work  has  stopped  with  the  ad- 
vent of  oscillation  transformers  and 
other  requirements  necessitated  by  the 
new  Radio  Laws. 

Just  think  a little  over  this  long  dis- 
tance record  made  “in  spite  of”  the  new 
apparatus  required.  A few  weeks  ago, 
the  author,  an  operator  on  a coastwise 
ship,  while  off  Barnegat  Light  (60  miles 
south  of  New  York),  picked  up  the 
call  “8DK”  following  a bit  of  the  usual 
amateur  “fat  chewing.”  The  signals 
were  clear  and  moderately  strong.  Upon 
consulting  the  U.  S.  official  call  list,  the 
owner  was  found  to  be  Mr.  R.  Whit- 
moyer  of  Detroit,  Michigan.  Confirma- 
tion by  mail  was  made  and  the  following 
description  of  his  sending  set  given  by 
Mr.  Whitmoyer : 

Five-wire  antenna,  45'  by  45',  two-inch 
coil  run  on  storage  batteries,  a home- 
made oscillation  transformer,  condenser 
and  gap.  The  writer’s  receiving  set  was 
the  familiar  De  Forest  “Type  D”  with 
carborundum  detector. 

Of  course  the  conditions  were  excep- 
tionally good,  but,  even  with  that  con- 
sideration, it  was  some  working,  was  it 
not?  Seven  hundred  miles  with  a two- 
inch  coil,  or  approximately  18  miles  per 
watt,  and  not  on  the  west  coast  where 
most  records  are  made. 

A point  most  strongly  brought  out  by 
the  incident  was  the  evident  advantage 
of  registered  stations,  for,  without  an 
official  call,  the  origin  of  these  signals 
would  probably  never  have  been  ascer- 
tained. 

Better  get  a license  and  use  the  call  al- 
lotted you,  for  who  knows  but  that  you 
may  be  next  on  the  “record  list.” — HY. 


NEBRASKA  RADIO  ASSOCIA- 
TION 

About  three  months  ago  eight  boys 
of  Lincoln,  Neb.,  met  and  formed  the 
Nebraska  Radio  Association.  The  as- 
sociation has  rapidly  grown  and  to-day 
includes  18  members.  Officers  are 
elected  every  six  months  and  at  pres- 
ent are  as  follows:  Frank  R.  Peebles, 
president;  Godfred  Frohn,  secretary, 
and  Ashby  Stratton,  treasurer.  Meet- 
ings are  held  weekly  at  the  homes  of 
different  members. 


Digitized  by 


Google 


May,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


6 


20th  YEAR  247,000  COPIES  SOLD  20tk  EDITION 

“How  Easy  It  Is 

to  do  any  kind  of  electrical  wiring  and  constructioa  work 
with  a copy  of  Standard  Wiring  in  your  pocket.” 

Anybody  can  do  it  with  Standard  Wiring  and  every 
inspector  will  pass  it. 

IT  TELLS  YOU 

The  latest  rulings  of  The  National  Board  of  Fire  Under- 
writers, explained  and  illustrated,  with  line  cuts  and  half- 
tones of  the  most  modern  and  approved  methods. 

The  latest  data  on  Carbon,  Gem,  Tantalum,  Tungsten  and 
Mazda  incandescent  lamps. 

Simple  and  complete  formulae  and  tables,  with  examples 
worked  out,  for  direct  and  alternating  current  wiring  for 
light,  heat  and  power,  for  all  systems — prepared  especially  for 
this  year's  edition  of  “Standard  Wiring,”  by  the  greatest 
electrical  engineering  company  in  the  world. 

The  most  carefully  selected  list  of  the  “One  Hundred  Best” 
manufacturers  of  officially  approved  electrical  apparatus  and 
supplies  in  this  country — showing  everything  required  for  any 
complete  installation. 

Flexible  Ltathtr  Covtr  Pocket  Size  One  Dollar 


Sent  Postpaid , any  address,  on  receipt  of  price . 


MODERN  PUBLISHING  GO. 


33  UNION  SQUARE 


NEW  YORK 


100%  Annual  Income  for  Life 

is  the  unusual  opportunity  that  is  open  to  a few  investors  in  our  BEARING 
PECAN  ORCHARDS. 

A few  5 and  io  acre  Pecan  groves  containing  five  and  six  year  old  trees 
which  five  years  from  to-day  should  return  you  from  30 % to  50%  annually 
and  increase  each  year  thereafter,  and  which  ten  years  from  to-day  should 
yield  you  100%  and  over  annually  and  continue  during  your  lifetime  and  that 
of  your  children  and  your  great  grandchildren.  Far  better  than  Lift > 
Insurance. 

THIS  IS  A GILT  EDGED  >-  /? 

INVESTMENT.— Absolutely  safe 

and  unusually  profitable.  It  will  '■£$*£*"  ** ' 

yield  a good  income  NOW.  ~~  wb  . t.  St  a 

WflBfcJafi  J*  0 drew*  B ft 

IMMEDIATE  ACTION 

is  necessary  if  you  want  to  share  in  - j^A^in^ty  Building 

these  bearing  orchards.  Pap^^tii^cn  Sjgr  Without  Sbiigadon  « 

/J?  my  part,  kindly  cotUn 

Particular*  of  Our  Monthly  Installment  Plan,  showing  how  you  j*  Jy  the  bast  propoaltloi 
esn  purchase  a Pecan  Orchard  on  small  monthly  payments,  earning  / > yo«  can  offer  me  on 
6 per  cent,  at  the  start,  with  principal  doubling  in  value  in  6 S planted  Pecan  Grove  far  a 
years  snd  providing  for  a permanent  life  income  is  given  in  y y investment  of  sheet  •••••.••• 

our  pamphlet.  "FORTUNES  IN  PECANS,  sent  on  Sa  thousand  dellan 

rtqncet.  S Name 

St  Andrews  Bay  Norseiyft  Orchard  C#./£' 

fill  TiMty  Wm  HIMUY,  NEW  YHI  ^ 

When  writing,  please  mention  "Modern  Electrics  snd  Mechanics." 
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When  You  Have  Things  to  Fasten 
to  Brick,  Stone  or  Concrete- 


TRADE  MARK  *Efi  U S.  PAT  OFF. 


The  Perfect  Fastener 

The  illustrations  on  either  side  of  this  an- 
nouncement show  ordinary  Bolts  and 
Screws  fitted  into  U.  S.  EXPANSION 
SHIELDS.  The  center  cuts  at  top  and 
bottom  show  U.  S.  Shields  as  they  are  in- 
serted in  Walls  of  Brick,  Stone,  Concrete 
or  Other  Masonry.  When  the  bolt  or 
screw  is  turned  into  the  Shield  a positive 
inside  lateral  expansion  occurs  and  the 
fastening  is  there  to  stay. 

II.  S.  Expaisin  SfeMis  an  MjBtaUi! 

The  Wedge-Nut  principle  characterizes  all 
U.  S.  Expansion  Shields  which  permit  of 
the  Expansion  being  increased  and  fasten- 
ings “taken  up”  or  retightened  after  heavy 
vibration  or  excessive  strain  may  have 
worked  them  loose.  This  is  not  possible 
with  other  and  NON-ADJUSTABLE 
types  of  Expansion  Shields. 

Made  in  All  Sizes — Ti  Meet  All  Requirements 

U.  S.  EXPANSION  SHIELDS  are  made 
in  a wide  range  of  styles  and  sizes  to 
meet  the  varying  requirements  of  all  those 
having  fastenings  or  attachments  to  make 
to  Brick,  Stone,  Concrete  or  Masonry. 

Tell  Os  Year  lieairamsats-  We’ll  Seed  Samples 

U.S.  Expansion  Bolt  Co. 

Hudson  Terminal  Bid*.,  NEW  YORK 
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f)  GIVE  YOUR  BRAIN 
jjgL  A Full  Course  “Feed” 

" Wf  Like  the  ‘‘breakfast  foods”  — of  fame  — 

'&&>■' 4ffl  there’s  Knowledge,  Strength,  Earning- 
Power,  for  you.  in  ELECTROFORCE — 

mSpIP^  a real  magazine 

THE  KIND  YOU  WERE  LOOKING  FOR 

Many  pages  of  real  reading — Practical  Education,  cleverly  combined  with 
real  entertainment — for  easy  digestion  and' Assimilation — stimulating  mind 
and  effort. 

A “preparatory  course.**  fitting  you  for  Intelligent  understanding  of  the  big 
things  of  life — a “post  graduate**  if  you’ve  already  had  an  opportunity  to 
study  them. 

Nothing  cheap  or  trashy,  but  good  to  the  core — and,  like  the  school  boy 
with  the  apple — wnfen  you’re  through,  there  “ain’t  going’  to  be  no  core.” 


Doesn’t  this  “MENU” 

SOUND  GOOD? 


All  that  its  name  implies— and  so  much  more  that  you  will 
truly  be  surprised  and  delighted  with 

ELECTROFORCE 

Unusually  attractive  is  Electroforce— clean  and  bright— care- 
fully. thoughtfully  and  systematically  edited  (not  only  in  read- 
ing matter  pages,  but  in  advertising  section)—  nothing  that  we 
are  doubtful  of.  or  would  hesitate  to  place  in  the  publisher’s 
own  family. 

So  many  helpful  suggestions— and  you’ll  be  surprised  at  how 
much  real  value  some  of  them  will  be  to  you  It  costs  money 
to  publish  a magazine  like  ELECTROFORCE— but  during  1914 
we  will  give  our  readers  the  biggest  value  for  $1.00  that  they 
ever  purchesed.  Really — you  can9t  get  the  first  number  on 
the  way  to  YOUR  ADDRESS  too  soon. 

You  can  afford  two  cents  a week  for  an  electrical  education, 
the  price  of  one  red  postage  stamp  Well  then  subscribe  now— 
$1.00  for  a whole  vear  (12  big  issues.)  for  2 years. 

YOU'LL  BE  GLAD  YOU  DID 


pvOWN  to  the  minute 
•L'  Special  Articles  os 
Electrical  and  Allied  Sub- 
jects— 

Electricity  for  Beginners 
Wireless  Telegraphy 
Telephony.  Engineering 
Natural  Electricity 
Electrical  Cooking 
Electrically  Operated 
Pontoon  Cranes 
Electrical  Wiring 
How  a Three-heat  Switch 
is  Wired 

The  House  of  a Thousand 
Electrical  Features 
How'  Motor  Starters 
Operate 

Queer  Incidents  end  Hap- 
penings 

Electrical  Terms  Made 
Clear 

Signal  Outfits 
Refrigeration 
Vacuum  Cleaning 
Electro-Chemistry 
Street  Illumination 
Household  Electricity 
Welding 

Motors  and  Equipment 
Magnet  ism 
Noted  Men 
Question  Box 

In  fact.  Everything  that 
is  GOOD  TO  READ 


Twenty-Five  Cents,  fer  Three  Months  55*?  iTX 

subscription  to  ELECTROFORCE  for  twenty-five  cents  ELECTROFORCE  is  a thorough 
electrical  education  for  anyone  Get  ELECTROFORCE  for  yourself,  or  for  your  son  You 
will  never  find  a better  value  for  25c.  Address 

Electroforce  Publishing  Co.  Slwa'Jk“!"wS 
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Classified  Department 

You  will  find  it  a good  investment  to  use  these 
columns. 

Advertisements  in  this  department  5 cents  a 
word;  no  display  of  any  kind.  Payable  in  ad- 
vance, by  currency,  check,  money  order  or  stamps. 
Count  7 words  per  line. 

5%  discount  for  3 insertions 
10%  discount  for  6 insertions 
15%  discount  for  9 insertions 
20%  discount  for  12  insertions 
within  one  year. 

One  of  the  most  profitable  high  grade  classified 
mediums  in  the  United  States.  Try  it  out. 

Advertisements  for  the  June  issue 
must  be  in  onr  hands  not  later  than 
May  1st. 


AGENTS 


GET  AGENCY— CAMPBELL  TIME  SWITCH— 
automatically  turns  on  or  off  electric  lights  at  any 
predetermined  time.  The  Campbell  Bell  Transformer 
rings  electric  bells  from  the  electric  light  current. 
Great  line  to  sell  the  stores  and  the  homes.  Write 
quick.  Campbell  Electric  Co.,  Lynn,  Mass.  (r)^fc 


AGENTS  WANTED  TO  SELL  MY  “PERFEC- 
tion”  self-filling  Fountain  Pens.  50  per  cent,  profit 
Make  $20  per  week.  Send  $0.17  for  sample  (to  keep 
out  triflers)  and  proposition.  Ralph  Ralston,  Wau- 
kon,  Iowa. 


$50.00  PER  WEEK  AND  UP.  HOW  FAR  UP 
depends  on  you.  Enormous  sums  are  being  made  by 
Oxygenator  Salesmen — one  has  made  $21,500  in  three 
years;  another  $6,000  in  one  year;  another  $4,500  in 
six  months.  Western  Oxygenator  Co.,  Beabrioe, 
Neb. (r  )★ 

AGENTS— SALARY  OR  COMMISSION.  GREAT- 
est  seller  yet.  Every  user  pen  and  ink  buys  on 
sight.  200  to  500  per  cent,  profit.  One  agent’s  sales 
$620  in  six  days;  another  $32  in  two  hours.  Monroe 
Mfg.  Co.,  X 38,  La  Crosse,  Wis. 


AUTOMOBILES 


USE  AN  AIR-FRICTION  1914  MODEL  “C.”  IN- 
creases  power  and  economy  of  motor  one-half.  Abso- 
lutely impossible  to  choke  or  load.  Uses  distillate, 
gasoline  or  half  kerosene  with  finest  results.  Starts 
easy  in  coldest  weather.  We  fit  all  motors,  guaran- 
teeing definite  results  or  refund  money.  Exclusive 
county  rights.  Liberal  exchange  on  other  carbure- 
tors. The  Air-Friction  Carburetor  Co.,  Dayton, 
Ohio.  (r)* 


AUTOMOBILE  SUPPLIES 


I’LL  SAVE  YOU  MONEY  ON  TIRES  BY  MY 
new  co-operative  plan.  Dollars  saved  on  every  sire. 
Printed  guarantee  of  8500  miles  actual  service  with 
every  tire.  Don’t  buy  another  tire  until  you  get 
price  list  and  new  co-operative  plan.  It  will  pay 
you.  State  sire.  Write  me  to-day — Nowl  Man- 
ager Tuxedo  Auto  Tire  Exchange,  896-T,  Eighth 
A\e.,  New  York  City.  ★ 


FORD  LICENSE  BRACKET.  FRONT  25C,  REAR 
40c,  poftpaid.  Satisfaction  or  money  refunded. 
Leggett  & Duryea,  Princeton,  N.  J. 


SAFETY  RAZOR  BLADES  RESHARPENED 


DISGUSTED  WITH  “RESHARPENING”? 
Want  something  better?  Then  let  us  re-edge  them 
as  we  edge  new  razors.  Skilled  blademaker's  work, 
under  graduate  engineer — gives  smooth  “new-razor” 
shaves — that’s  guaranteed.  Send  for  Redge  Process 
prices.  Handy  mailing  case  free.  Parker-Warren 
Laboratories,  1438T,  Broadway,  New  York. 

“CONSTRUCTION  OF  INDUCTION  COILS  AND 
Transformers”  is  a valuable  book,  containing  100 
pages  and  72  illustrations,  by  H.  W.  Secor.  You 
cannot  afford  to  be  without  this  book,  which  is  the 
latest  work  on  construction  of  induction  coils  and 
transformers.  $C.25  postpaid.  Modern  Publishing 
Co.,  82  Union  Square,  New  York.  (r) 

BUSINESS  OPPORTUNITIES 

BUILD  A BUSINESS  OF  YOUR  OWN.  GET 
away  from  wage  slavery.  We  have  over  ten  thou- 
sand best  formulas  and  trade  secrets,  bound;  sent 
postpaid  for  $3.00.  Any  one  is  worth  price  asked  for 
all.  Get  out  of  the  rut!  Say,  “I  will.”  Circular  of 
list  sent  for  the  asking.  Write  to-day — Now.  Cleve- 
land Technical  Supply  Co.,  10217  Hampden  Ave., 
Cleveland,  Ohio. 

FREE  FOR  SIX  MONTHS— MY  SPECIAL  OF- 
fer  to  introduce  my  magazine  “INVESTING  FOR 
PROFIT.”  It  is  worth  $10  a copy  to  any  one  who 
has  been  getting  poorer  while  the  rich  richer.  It 
demonstrates  the  REAL  earning  power  of  money,  and 
shows  how  any  one,  no  matter  how  poor,  CAN  ac- 
quire riches.  “INVESTING  FOR  PROFIT”  is  the 
only  progressive  financial  journal  published.  It  shows 
how  $100  grows  to  $2,200.  Write  NOW  and  I’ll 
send  it  six  months  free.  H.  L.  Barber,  418-20  W. 
Jackson  Blvd.,  Chicago.  (4)4k 

I WILL  START  YOU  IN  MAIL  ORDER  Busi- 
ness, Guarantee  Success,  furnish  you  $50  outfit,  al- 
lowing you  to  pay  for  same  out  of  profits.  I will 
allow  you  one  month’s  trial.  If  successful,  pay  for 
outfit;  if  unsuccessful,  you  owe  me  nothing.  Enclose 
10  cents  (to  exclude  curiosity  seekers)  for  particu- 
lars and  sample.  C.  Wagner,  Marshall  and  Thomp- 
son, Philadelphia. 

80-DAY  OFFER— $1  BOOK  FOR  25C.  VALU- 
able  mail-order  information;  buying  goods;  money- 
making plans.  Money  back  if  unsatisfactory.  Order 
now.  King  Co.,  Box  1801,  Little  Silver,  N.  J. 

BE  A MAGICIAN— MYSTIFY  YOUR  FRIENDS 
and  make  money.  We  manufacture  tricks  for  home 
and  stage  entertainments.  Big  new  illustrated  cata- 
logue of  1,000  tricks,  puzzles,  jokes,  and  novelties, 
free.  Oaks  Magic  Co.,  Dept.  66,  Oshkosh,  Wis. 

1,000  LIVE  COUNTRY  NAMES  AND  ADDRESS. 
25c;  200  sample  names,  5c  stamps.  The  List,  1951 
W.  Germantown  Ave.,  Philadelphia. 

THE  BEST  MAIL  ORDER  PROPOSITION  ON 
earth.  Particulars  free.  Luther  Gordon  Co.,  North- 
western Bldg.,  Chicago.  (8)* 

START  A MAIL  ORDER  BUSINESS'  OF  YOUR 
own.  Small  capital.  Spare  time.  27  plans.  Send 
for  particulars.  Dept.  N,  Mutual  Opportunities. 
Exchange,  Buffalo,  N^Y.  (11  )★ 

ADVERTISERS  — SPECIAL^-  5C  PER  WORD 
places  your  ads  in  183  different  magazines.  Send 
copy  now  for  next  issue.  King’s  Magazine,  Box 
1801,  Little  Silver,  N.  J. 

“money  Making  ideas/’ ~ published 

monthly,  turns  your  spare  time  into  cash.  Sample 
copy  free.  A.  Kraus,  409  Chestnut  St.,  Milwaukee. 
Wis.  h 

I WI LL  PAY  $10  PER  100  FOR  NAMES  OF 
boys  and  girls.  Send  stamps  for  prospectus.  No 
fake.  Ralph  Ralston,  Waukon,  Iowa. 

ACTIVE  PERSON  MAY  EARN  PLEAS ANT  IN- 
dependent  living  writing  for  newspapers.  Particulars, 
News  Press  Bureau,  72  News  Bldg.,  Medina,  N.  Y. 

(7) 


WANTED 


MOTION  PICTURE  PLAYS 


WRITE  MOVING  PICTURE  PLAYS;  $50  EACH; 
all  or  spare  time:  no  correspondence  course.  Details 
free.  Atlas  Publishing  Co.,  853,  Cincinnati,  Ohio. 

(r>* 


UNITED  CIGAR  STORES  COUPONS.  SEND  2C 
stamp  for  prices  and  exchange  list.  Box  254,  New 
Rochelle,  N.  Y. 


FIREARMS  WANTED.  BUY  OR  EXCHANGE 
all  sorts.  Stephen  Van  Rensselaer,  West  Orange, 

N.  J.  Yd 
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MAGIC 


FREE  ILLUSTRATED  BOOK  ON  HYPNOTISM 
and  other  occult  sciences  to  all  who  send  their  ad- 
dress. Write  to-day  and  learn  how  to  influence  and 
control  others.  M.  D.  Betts,  Sta.  147,  Jackson, 
M«=h- (r)» 

STAMPS,  COINS,  ETC. 


$4.25  PAID  FOR  FLYING  EAGLE  CENT  OF 
1856.  Hundreds  of  other  coins  bought.  Send  10c 
for  buying  catalog.  A.  Kraus,  409  K.  Chestnut  St, 
Milwaukee.  Wis.  ^ 

OLD  STAMPS  BOUGHT  — $75.00  PAID  FOR 
a certain  old  stamp:  hundreds  of  other  stamps 

bought.  Send  stamp  for  buying  list.  A.  Kraus,  103 
Kraus  Bldg.,  Milwaukee,  Wis.  if 


STAMPS  — GREAT  BARGAINS.  100  DIFFER- 
cnt,  5c;  500  different,  80c:  20  different  Peru,  10c; 
100  different  Central  and  South  American,  40c;  100 
different  British  Colonials,  80c.  Nickles,  Box  2466, 
Washington.  D.  C. 


STAMPS  ON  APPROVAL  AT  50  PER  CENT, 
discount.  Kankakee  Stamp  Co.,  Kankakee,  111. 


BOOKS,  ETC. 


GET  A COPY  OF  “THE  MODERN  BARREL,” 
10i\  A 80-page  information  barrel  concerning  the 
“Barrel  and  Factory."  “The  Modern  Barrel,"  1952 
W.  Germantown  Ave.,  Philadelphia. 


YOUR  LIBRARY  IS-  NOT  COMPLETE  WITH- 
out  a copy  of  Bound  Volume  No.  4 of  Modern  Elec- 
trics, containing  958  pages,  with  over  1,000  illustra- 
tions and  1,200  questions  and  answers  on  topics  of 
vital  importance  to  you.  Elegantly  bound  in  black 
cloth;  gold  stamped.  Our  supply  is  limited,  so  order 
to-day  while  you  think  of  it  and  you  will  not  be 
disappointed.  Price,  $2.00;  40c  extra  by  mail  in 
U.  S. ; 75c  extra  in  Canada.  Modern  Publishing  Co., 
32  Union  Square,  New  York,  N.  Y.  (r) 


EVERY  READER  OF  THIS  MAGAZINE 
should  read  “Mechanical  Digest."  You  need  it 
Subjects:  Electrical,  mechanical,  gasoline  engine, 

motorcycle,  automobile,  engineering,  hints,  kinks,  how 
to  make  things,  formulas,  recipes,  mail  order  hints, 
hobbies,  etc.,  etc.  Each  issue  has  dollar  ideas  that 
we  pay  for.  All  in  plain  English.  Regular  yearly 
subscription  price,  50c.  Special  trial  offer,  15c  one 
year,  or  two  years  25c.  Mechanical  Digest,  Grand 
Rapids,  Mich. 


STORAGE  BATTERIES  ARE  VERY  HARD  TO 
master  and  understand,  but  if  you  read  this  book  you 
will  know  all  about  them  from  beginning  to  end. 
■“Storage  Batteries,  Stationary  and  Portable,"  by 
J.  T.  Niblettt  M.I.E.E  80  pages,  21  illustrations, 
pocket  sire,  silk  cloth  binding.  Price,  50c  postpaid. 
Modern  Publishing  Co.,  32  Union  Square,  New  York. 

(r) 


HUNDRED  WAYS  OF  KISSING  GIRLS  AND 
other  things;  something  real  good.  Price  25c.  J M 
Sheridan,  417  East  151st  St.,  New  York  City.  (4) 


THIS  ELECTRICAL  DICTIONARY  WILL  JUST 
fit  in  your  vest  pocket.  Carry  it  around  with  you 
while  you  are  at  work.  “Handy  Vest  Pocket  Electri- 
cal Dictionary,"  by  Wm.  L.  Weber,  M.E.,  containing 
upwards  of  4,800  words,  terms  and  phrases  employed 
in  the  electrical  profession  with  their  definitions  given 
in  the  most  comprehensive  manner.  Full  leather 
cover,  50c  postpaid.  Modern  Publishing  Co.,  32 
Union  Square,  New  York.  (r) 


BOOKS  ABOUT  ELEVATORS  — BEST  PUB- 
lished.  Morse,  19  Union  PI.,  Yonkers,  N.  Y.  (1) 


INSTRUCTION 


“SPANISH-IN-A-WEEK,"  BY  T.  S.  ROMERO, 
embodying  a new  method,  scientific,  exact,  comprehen- 
sive. by  an  expert  teacher  of  pure  Castillian  Spanish. 
This  book  contains  the  fundaments  of  the  language, 
easily  grasped  and  of  sufficient  vocabulary  to  enable 
any  one  to  obtain  a working  knowledge  of  Spanish. 
Every  word  phonetically  pronounced.  Appendix  con- 
tains geographical  information  in  Spanish  and  Eng- 
lish of  all  Latin-America.  Sent  postpaid,  cardboard 
50c,  cloth  75c.  Modern  Publishing  Co.,  32  Union 
Square,  New  York.  (r) 


BRIEFHAND.  A COMBINATION  OF  LONG- 
hand  and  shorthand,  enables  you  to  write  as  fast 
as  the  average  stenographer.  Send  50c  (stamps)  for 
self-teaching  manual  containing  2900  illustrations  and 
complete  instructions.  Saves  time  and  money  spent 
at  school.  Premier  Briefhand  School,  Dept.  K, 
Washington,  D.  C.  (11)* 


STORAGE  BATTERIES  ARE  VERY  HARD  TO 
master  and  understand,  but  if  you  read  this  book  you 
will  know  all  about  them  from  beginning  to  end. 
“Storage  Betteries,  Stationary  and  Portable,"  by 
J-  T.  Niblett,  M.I.E.E.  80  pages,  21  illustrations, 
pocket  size,  silk  cloth  binding.  Price,  50c  postpaid. 
Modern  Publishing  Co.,  32  Union  Square,  New  York. 
(r) 


FREE  TUITION  BY  MAIL  — CIVIL  SERVICE, 
mechanical  drawing,  stationary  engineering,  electric 
wiring;  agriculture,  poultry,  normal,  bookkeeping, 
shorthand  and  typewriting  courses.  For  free  tuition. 
apply  Carnegie  College,  Rogers,  Ohio.  (r)* 

GOOD  BLACKSMITHS  ARE  SCARCE  AND 
few  learning  the  trade  and  the  blacksmiths  must 
make  the  tools  for  all — from  surgeon  to  the  safe 
Mower.  Buy  Toy’s  Modern  Methods  Forging  and 
Welding  different  kinds  of  steel  solid,  and  doing 
all  hard  jobs  easy;  also  hardening  and  tempering 
to  a standard  by  colored  charts.  Any  smith  can  be 
an  expert;  that  means  good  jobs  and  big  money. 
All  for  one  dollar.  Sena  for  valuable  samples  free. 
\V.  M.  Toy,  Sidney,  Ohio.  (r)* 


MOVING  PICTURE  MACHINES 


$35  PROFIT  NIGHTLY  — MOVING  PICTURE 
business — small  capital  starts  you,  no  experienoe 
needed.  Teach  you — furnish  everything.  Ralph  J. 
Golscn,  65  East  46th  St.,  Chicago,  Dept.  O. 

WE  CAN  FURNISH  ANY  BOOK  ON  WIRE- 
Iess  published.  Write  Book  Dept.,  Modern  Publish- 
mg  Co.,  32  Union  Square,  New  York.  (r) 


HELP  WANTED 


\OLNG  MEN  OR  WOMEN.  $75-$100  A MONTH 
to  start.  Rapid  advancement.  We  train  you  quickly 
by  mail.  No  other  experience  needed.  Positions 
everywhere.  Become  a private  secretary.  Work  side 
by  side  with  big  men.  No  need  to  give  up  present 
work  while  learning.  Free  tuition  now  to  bright 
students.  Write  quick  for  free  book.  Tells  all 
about  private  secretaries  and  our  home  training. 
Chicago  Umy.  of  Commerce,  Dept.  1415,  800  N. 
Clark  St.,  Chicago,  111.  ^ 

LOCAL  REPRESENTATIVE  WANTED.  SPLEN- 
did  income  assured  right  man  to  act  as  representa- 
tive after  learning  our  business  thoroughly  by  mail, 
former  experience  unnecessary.  All  we  require  is 
honesty,  ability,  ambition  and  willingness  , tc  learn  a 
lucrative  business.  No  soliciting  or  traveling.  All  or 
spare  time  only.  This  is  an  exceptional  opportunity 
for  a man  in  your  section  to  get  into  a big  paying 
business  without  capital  and  become  independent  for 
life.  Write  at  once  for  full  particulars.  National 
Co-operative  Realty  Company,  L-599,  Marden  Build- 
ing, Washington,  D.  C.  + 

•aF?£E  ILLUSTRATED  BOOK  TELLS  OF  ABOUT 
300,000  protected  positions  in  U.  S.  service.  Thou- 
sands of  vacancies  every  year.  There  is  a big  chance 
here  for  you,  sure  and  generous  pay,  lifetime  em- 
ployment. Just  ask  for  booklet  S-947.  No  obliga- 
tion. Earl  Hopkins,  Washington,  D.  C.  £ 

$65.00  TO  $150.00  MONTH  PAID  MEN  AND 
women  in  U.  S.  Government  positions.  Life  jobs, 
thousands  of  appointments  coming  during  1914. 
Common  education  sufficient.  “Pull"  unnecessary 
write  to-day  for  free  list  of  positions  now  available.’ 
Franklin  Institute,  Dept.  F 2C3,  Rochester,  N.  Y. 

I WILL  START  YOU  EARNING  $4  DAILY  AT 
home  m spare  time  silvering  mirrors;  no  capital* 
Lre * instructive  booklet,  giving  plans  of  operation! 
G.  F.  Redmond,  Dept.  A,  G.,  Boston,  Mass.  (4)* 

. $5  DAILY  EASILY  EARNED  AT  HOME  SPARE 
time  silvering  mirrors.  No  capital.  Free  instructing 
booklet  tells  vou  how  to  make  $5  daily.  P»tter.on  £ 
Co.,  Dept.  N,  Brookville,  Ky.  (16)^ 

ELECTRICAL  APPARATUS 

25  FORMULAS  FOR  50c.  RENEWING  DRY 
Batteries.  List  free.  Charles  A.  Lutz,  Deot  F 
York,  Pa.  — * 
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FOR  SALE 


NEW  AND  SECOND-HAND  MOVING  PICTURE 
machines,  stereopticons,  opera  chairs,  electric  lighting 
plants,  gas  making  outfits  and  everything  for  travel- 
ing or  stationary  picture  theatres.  Films  for  rent 
and  for  sale.  Write  for  bargain  list.  Wichita  Film 
& Supply  Co.,  Wichita,  Kans. 


“HAVANA  BALSAMIC  TUBES”  — BEST  ARO- 
matic  sanitary  short  smoke  on  earth.  Send  ten 
cents  for  sample  package  of  ten  Tubes.  Do  it  to* 
day.  A.  Ramirez  & Co.,  Manufacturers,  1618  17th 
St.,  or  Dept.  T,  Box  998,  Tampa,  Fla. 


AGENTS— NEW  AUTOMATIC  $2.00  ADDING 
machine.  Sell  10  a day  easy.  Make  100  per  cent. 
Absolutely  no  competition.  Everyone  buys.  G.  Bas- 
sett, 5921  Indiana  Ave.,  Chicago. 


FOR  SALE— MOVING  PICTURE  FILMS.  ANY 
subject,  lc  per  foot.  Davis  Service,  Watertown, 
Wis. 


SILVERING  MIRROR  FORMULA;  COMPLETE 
working  instructions  (guaranteed)  2Cc.  Why  pay 
more?  Scientific  Bureau,  N.  W.  Lynn,  Mass. 


NAMES  FOR  SALE— MAIL  BUYERS.  FARM- 
ers,  school  teachers,  agents:  original  letters  for  rent. 
Big  Mail  Directory,  1124  Foster  Ave.,  Chicago. 


A 1 KW.  TRANSMITTING  SET,  GOOD  RE- 
ceiving  set,  and  accessories;  cost  $120,  for  $60.  A 
J4  h.p.  gasoline  engine  and  dynamo  for  $24.  F.  S. 
Adams,  Stockbridge,  Mass.  


1912  TWIN  EXCELSIOR,  FULL  EQUIPMENT, 
excellent  condition,  $185.  1910  Twin  Thor,  good 

condition,  $76.  George  E.  Egge,  Nyack,  N.  Y. 

REMINGTON  TYPEWRITER,  GOOD  ORDER, 
first  $12  takes  it.  Edgewater  Press,  1124  Foster 
Ave.,  Chicago. 


DRAWING  MATERIALS 


DRAWING  MATERIALS  — BIG  CATALOGUE 
free.  Stevenot  Company,  8 Cooper  Union,  New 
York. (1) 

MODERN  ELECTRICAL  CONSTRUCTION.  BY 
Henry  C.  Horstmann  and  Victor  H.  Tousley.  A new 
revised  and  enlarged  edition,  16mo.,  858  pages,  173 
diagrams.  Pocket  size,  full  leather  limp.  Price,  $1.50 
postpaid.  Modern  Publishing  Co.,  82  Union  Square. 
New  York.  (r) 


MISCELLANEOUS 


FOLDING  POCKET  COAT  AND  HAT  HOLDER. 
Can  attach  anywhere  and  remove  instantly.  s Big 
sellers  for  agents.  Everybody  wants  it.  Nickle 
plated.  Sample,  10c.  Wedge  Mfg.  Co.,  “L,”  Bing- 
hamton, N.  Y. 


LEARN  TO  PLAY  A HARMONICA  — COPY- 
righted  instruction  booklet  teaches  anybody,  10c; 
concert  harmonica  and  instruction  outfit,  85c;  no 
stamps.  Peter  Mountford,  Maritime  Building,  New 
York. 


BOAT  BUILDING  FOR  AMATEURS.  BY 
Adrian  Neilson,  C.E.  This  book  will  tell  you  how  to 
build  all  manner  of  small  boats,  such  as  punts,  skiffs, 
canoes,  row  and  sail  boats;  onlv  $1.00,  postpaid  to 
any  address  in  the  U.  S.  Modem  Publishing  Co., 
82  Union  Square,  New  York  City.  (r) 


PENCIL  MATE  COMBINED  PENCIL  SHARP- 
encr  and  clip.  No  twisting  off  points,  handy,  hooks 
on  pocket.  Sample  10c.  Unruh,  806  S.  Broad  St., 
New  Orleans,  La. 


POULTRY  — WHITE  ORPINGTONS.  CELE- 
brated  Cook  strain;  most  popular  breed  in  America. 
Eggs  for  hatching,  $2.60  per  15.  Address  J.  E. 
Teal,  4913  Ravenswood  Ave.,  Chicago. 


BIG  LIBRARY— ALL  THE  BOOKS  YOU  WANT, 
6c  each,  including  hundreds  late  $1.50  fiction.  25c 
for  plan;  will  work  anywhere.  Particulars  free. 
Money  back  if  unsatisfactory.  Terrell,  Montesano, 
Wash. 


INDIAN  BASKETS  AND  RELICS.  PRICE 

frrr.  Cilam,  Highland  Springs,  Cal.  (2) 


DO  YOU  WANT  THIS  BOOK  WHICH  TELLS 
you  how  to  test  and  operate  all  different  kinds  of 
electrical  apparatus,  from  generators  and  motors  to 
lamps  and  bells?  Only  $1.50  postpaid.  “Electricians’ 
Operating  and  Testing  Manual,"  by  Henry  C.  Horst- 
mann and  Victor  H.  Tousley,  16mo.,  full  leather,  and 
chuck  full  of  the  right  kind  of  information,  which 
can  be  readily  mastered  by  the  layman  as  well  as 
the  experienced  ipso*  Modern  Publishing  Co.,  32 
Union  Square,  New  York.  (r) 

MACHIN£RY  ~ 


FREE  CATALOGUE  OF  MODEL  SUPPLIES. 
Castings,  metal  specialties  on  contract.  North  Chi- 
cago Tool  Works,  2134  Grove  Ave.,  North  Chicago, 
Illinois. 


GET  A COPY  OF  “THE  MODERN  BARREL.” 
Contains  valuable  belt  information.  Price  10c.  “The 
Modem  Barrel,”  1952  W.  Germantown  Ave.,  Phila- 
delphia. 


WE  MAKE  WORKING  MODELS  FOR  INVEX- 
tors;  also  dies  and  stamping  of  specialties,  and  carry 
a complete  stock  of  brass  gears  and  model  supplies. 
Send  tor  catalogue.  The  Pierce  Model  Works,  8405 
Pierce  Ave.,  Chicago,  111. 


INVENTORS:  WE  MANUFACTURE  METAL 

articles  of  all  kinds  to  order.  Also,  special  ma- 
chinery, tools  and  dies,  punchings,  lathe  and  screw 
machine  work,  metal  spinnings,  castings,  plating 
wood  and  metal  patterns,  etc.  Send  sample  for 

estimate  and  expert  advice,  free.  The  Eagle  Mfg. 
Co.,  Dept.  D,  Cincinnati,  Ohio.  (r)* 


MODELS  MADE  FOR  INVENTORS:  GENERAL 
machine  work;  designing  and  perfecting;  developing 
automatic  devices  and  machinery.  In  a position  to 
do  all  kinds  of  light  tool  and  machine  work.  Prices 
reasonable;  estimates  cheerfully  given.  Ideal  Machine 
Works,  61  Ann  St.,  New  York  City.  (r)* 

JUST  OFF  THE  PRESS  — BOUND  VOLUME 
No.  5 of  Modern  Electrics ; contains  more  real  infor- 
mation than  is  found  in  $50.00*  worth  of  electrical 
books;  1,344  pages;  2,100  illustrations;  1,050  ques- 
tions and  answers.  A veritable  encyclopedia  on 
electricity.  If  you  are  a student  of  electricity  or 
desire  to  keep  in  touch  with  the  electrical  progress  of 
the  world  you  can’t  afford  to  be  without  this  wonder- 
ful collection  of  data  on  invention,  illustrations  and 
writings  of  leading  authors  from  every  part  of  the 
world.  Positively  only  89  sets  left.  Oraers  will  be 
filled  as  received  ana  money  returned  when  supply 
is  exhausted.  Price,  $8.00;  66c  extra  by  mail  in 
U.  S. ; 95c  extra  in  Canada.  Modern  Publishing  Co., 
82  Union  Square,  New  York,  N.  Y.  (r) 

PHOTOGRAPHY,  CAMERAS  & SUPPLIES 

WE  BUY,  SELL  AND  EXCHANGE  BARGAINS 
in  microscopes,  telescopes,  binoculars,  cameras,  etc 
Bargain  list  sent.  Kahn  & Son,  Opticians,  54  John 
St.,  New  York.  Established  62  years.  (r)* 


KODAKS,  GRAFLEX  CAMERAS.  LENSES— 
Everything  photographic;  get  bargain  list.  You  can 
save  money  by  sending  your  order  to  Willoughby. 
Broadway  and  11th  St.,  New  York.  (r)* 


SPARE  TIME  — N O CANVASSING.  REPORT 
information,  news,  names,  etc.,  to  us.  We  have  es- 
tablished markets.  Particulars  for  stamp.  “Nisco.” 
HDF,  Cincinnati.  (r)4k 


PATENTS 


PATENTS  THAT  PROTECT  AND  PAY  — AD 
vice  and  books  free.  Highest  references.  Best  re- 
sults. Promptness  assured.  Send  sketch  or  model 
for  free  search.  Watson  E.  Coleman,  Patent  Law- 
yer, 624  F St.,  Washington,  D.  C.  (r)'fk 


PATENT  YOUR  INVENTION.  $10,000  OF- 
fered  for  inventions  wanted.  Booklet  and  ooinion 
free.  Milo  B.  Stevens  & Co..  Established  1864.  625 
F St.,  Washington,  D.  C. 


PATENTS  AND  TRADE-MARKS.  ELECTRICAL 
and  mechanical  a specialty.  Book  free.  Joshua  R. 
H.  Potts.  Patent  Lawyer,  8 Dearborn  St..  Chicago; 
RO-s  G St..  Washington:  929  Chestnut  St..  Phila- 
delphia. (6)* 


C.  L.  PARKER.  PATENT  ATTORNEY.  8 Mc- 
Gill Bldg.,  Washington.  D.  C.  Inventor’s  handbook, 
“Protecting,  Exploiting  and  Selling  Inventions,"  seat 
free  upon  request-  fr>^ 
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FREE— LIST  OF  PERSONS  WHO  WANT  TO 
buy  patents,  prizes  offered  by  manufacturers  and 
lists  needed  inventions.  Randolph  & Co.,  647  F St, 
Washington,  D.  C.  (r)# 


1868 — MIATT — PATENTS — 1914 — i.e.,  46  YEARS’ 
personal,  practical  and  successful  experience  in  pro- 
curing U.  S.  and  Foreign  Patents,  Registrations  of 
Trade-Marks,  Labels,  Prints,  Copyrights,  etc.  Also 
as  Counsellor  and  Expert  in  Patent  Causes.  Personal 
attention  given  to  ail  business  assumed  by  mutual 
consent,  but  only  on  reasonable  compensation  for 
time  and  labor  involved.  Terms  moderate,  but  not 
contingent.  Information  and  advice  freely  given,  but 
no  circular  literature.  Branch  Office,  Washington, 
D.  C.,  for  transaction  of  business  with  Patent  Office 
direct.  Reliable  and  competent  foreign  representa- 
tives. Geo.  W.  Miatt,  Attorney  and  Counsellor  at 
Law  and  Patent  Expert.  Patent  business  exclusively. 
Offices.  Temple  Court,  cor.  Nassau  and  Beekman 
Sts.,  New  York  City.  (r) 


IDEAS  WANTED  — MANUFACTURERS  ARE 
writing  for  patents  procured  through  me.  Three 
books  with  list  800  inventions  wanted  sent  free. 
Advice  free.  I get  patent  or  no  fee.  R.  B.  Owen, 
44  Owen  Bldg.,  Washington,  D.  C. 


INVENTORS:  MY  PATENT  MADE  A FOR- 

tune.  Particulars  free.  Let  me  sell  yours.  Eugene 
Pearl,  23  Union  Square,  Broadway,  New  York. 


HE  WHO  KNOWS  WHAT  PRINTING  COSTS 
will  remit  26c  for  60  envelopes,  prepaid,  printed  to 
order.  C.  Henrikson,  Tioga,  N.  D. 


GUMMED  LABELS,  8,000,  $1.00.  1x2  INCHES. 
Catalogue  free.  Helmut  Company,  Hoboken,  N.  J. 
(3  )★ 

6,000  GOOD  BOND  LETTERHEADS  $10.00; 
6, COO  good  envelopes,  $7.60;  other  printing  in  line. 
Leon  Miller,  1952  W.  Germantown  Ave.,  Phila- 
delphia. 


600  BUSINESS*  CARDS  PRINTED  TO  YOUR 
order,  76c.  Geo.  Birt,  Russell  Ave.,  Indianapolis, 
*nd. (4) 

DIGNIFY  YOUR  CORRESPONDENCE.  10C  LET- 
terheads  and  envelopes  printed  on  excellent  bond. 
$1,  prepaid.  600  letterheads  or  envelopes,  $1.60. 
1,000  for  $2.50.  Samples  free.  Proper  printing. 
Robison  Printery,  Curwensville,  Pa. 


YOUR  NAME  PRINTED  ON  100  FINEST 
quality  cards,  3Ct.  Address  10c  extra.  Script,  plain, 
or  Ola  English.  Owen  Dicks,  Kenmore,  N.  Y. 


GOOD  ENVELOPES*,  GOOD  PRINTING,  300. 
$1.00  postpaid.  Business  cards,  350  $1.00.  15  years 

serving  customers  by  mail.  Amity  Specialty  Press, 
Card  Dept.,  Amityville,  N.  Y. 


PICTURES  AND  POST  CARDS 


TELEGRAPHY 


MEXICAN  REVOLUTION  PHOTO  CARDS.  SIX 
for  26c.  Executions,  cremations,  piles  of  dead  sol- 
diers and  other  real  war  scenes.  Robert  Runyon, 
Brownsville,  Texas. 


MUSICAL  POSTCARDS  CAN  BE  PLAYED  ON 
any  phonograph.  Big  assortment  of  Songs  and  Musi- 
cal Numbers.  10c  each.  N.  Nathan  Company,  242 
West  148th  St.,  New  York  City. 


FIVE  SPLENDID  POSES,  10C.  MISS  M.  BAN- 
ner.  Station  R,  New  York  City. 


TELEGRAPHY  — MORSE  AND  WIRELESS  — 
Railway  accounting  (station  agency)  taught  quickly. 
Railroad  and  Western  Union  Wires  and  complete 
Marconi  wireless  station  in  school.  Oldest  and  larg- 
est school.  Expenses  low — can  earn  part.  Positions 
secured.  Catalogue  free.  Dodge's  Institute,  Sixth 
St.,  Valparaiso,  Ind.  (8)* 


WIRELESS,  COMMERCIAL  AND  RAILROAD 
Telegraphy  taught  free  by  mail.  Send  for  details. 
Brooklyn  Telegraph  School,  W.  U.  Telegraph  Bldg., 
818  Fulton  St,  Brooklyn,  N.  Y.  (7)W 


26  COMIC  POST  CARDS  AND  BOOK  OF  FLIR- 
tations,  10c.  A.  Kraus,  409  L.  Chestnut  St.,  Mil- 
waukee, Wis.  ★ 


TELEGRAPHERS’  WORKING  CONDITIONS, 
wage  schedule,  explained  free.  Pelnar  School  of 
Telegraphy,  Madison,  Wis.  (g) 


READ  “SHE,”  26C.  FOUR  NIFTY  PHOTOS, 
10c.  Catalogue,  2c.  Paul  Duff,  M 2713,  North 
Mozart,  Chicago. 


24  ARTISTIC  BEAUTY  POSES.  BEAUTIFUL 
woman,  10c.  New  80-page  book  for  gentlemen,  12c. 
Both  80c.  Normal  Specialty  Co..  M 7,  Englewood, 
Chicago. 


44  LOVERS’  CARDS  AND  BOOK  OF  TOASTS. 
10c.  A.  Kraus,  409  M.  Chestnut  St.,  Milwaukee, 
Wis.  * 


MARRY;  PHOTOS;  DESCRIPTIONS  LADIES 
free.  Norton,  Box  463  Minneapolis,  Minn. 


REAL  ESTATE 


FOR  SALE:  60  ACRES  OF  FINE  LAND.  ON 

Grand  Island,  N.  Y.,  fronting  on  the  beautiful  Nia- 
gara River,  right  across  from  Buffalo;  suitable  for 
high  grade  development,  bungalow  plots,  gentleman’s 
estate  or  farming;  nearly  6C0  feet  shore  front  with 
riparian  rights;  price,  $800  per  acre;  worth  $500; 
liberal  terms  will  be  made  with  responsible  parties; 
house  and  barns  near  shore.  Address  W.  H.  Nor- 
throp, Grand  Island,  Erie  County,  New  York,  (r) 


“HOW  TO  MAKE  WIRELESS  INSTRUMENTS,** 
by  2C  Wireless  Experts,  containing  96  pages  and  75 
illustrations,  written  expressly  for  wireless  amateurs, 
and  is  a book  that  you  cannot  afford  to  be  without. 
Price,  25c  postpaid.  Modern  Publishing  Co.,  82 
Union  Square,  New  York  City.  (r) 


WI  REMANS*  TOOLS 


USE  OUR  INSULATION  REMOVING  POCKET 
tool,  no  knife  needed,  postpaid  $1.50.  Wireman’s 
Tool  Works,  2152  West  103d  St.,  Cleveland,  O.  (1) 


PRINTING  AND  ENGRAVING 


“U”  NEED  PRINTING 
1000  Letter-Heads  or  Envelopes,  $2.60;  5.COO  or  more, 
$1.76.  Blackledge  Press,  1805  Reed  St.,  Philadel- 
phia, Pa. 


WIRELESS ‘ 

ONE  KW.  TRANSFORMER,  OPEN  CORE. 
$15.00;  1 kick  back  preventer,  $8.60;  1 condenser 
for  transformer,  $4.00;  1 audion  detector,  $2.00; 
1 oscillation  transformer,  $2.00;  1 spark  gap,  $2.00; 
1 sending  key,  $1.60.  Randall  & Whitcomb.  St 
Johnsbury,  Vt  ^ 


“WIRELESS  HOOK-UPS,”  CONTAINING  06 
pages  and  100  hook-ups,  is  full  of  diagrams  fully 
illustrating  every  possible  wireless  connection.  This 
book  will  enable  wireless  men  to  get  excellent  results. 
Sent  postpaid  for  $0.25.  Modern  Publishing  Co.,  82 
Union  Square,  New  York.  (r) 


WIRELESS  EQUIPMENT.  BOOKS,  TOOLS, 
etc.  Practically  new,  at  half  price.  Thordarson 
transformers,  1 kw.  oil  condenser,  $30.00  hot  wire 
ammeter,  break  key,  helix,  gap,  electrolytic  detecting 
set,  head  receiver,  marble  detector,  variables,  Mur- 
dack  couplers,  fixed  condensers,  ignition  coil,  relays, 
key-sounder,  Manhattan  adjustable  condensers,  12- 
mch  fan,  drill  sets,  screw  plate,  vise,  breast  drill, 
saws,  micrometer,  calipers,  grinder,  pliers,  etc. 

Practical  Electricity,”  Erskine-Murray.  Twining,  Navy 
Manual,  slide  rule,  drafting  table.  Request  particu- 
lars on  articles  actually  interested  in.  McClatchie. 
178  West  82d,  New  York. 


EXPERIMENTERS:  MERCRONIUM  ALLOY 

(soft  metal),  26c  per  ounce.  Spring  sliders,  20c. 
Spark  gaps,  condensers,  etc.  Send  2c  stamp  for  cata- 
logue describing  these  and  other  goods.  A W. 
Bowman  & Company,  B5y2  Sudbury  St.,  Boston. 
Mass. 


THREAD  BRASS  ROD,  6-82  or  8-82,  $0.16  a ft. 
Nuts,  $0.10  a doz.  Washers,  $0.03  a doz.  Spring 
w^e  for  detectors  $0.01  a ft.  Guaranteed  detectors 
"»th  fibrc  base.  $0.85.  Hard  Rubber,  $0.66. 
Carroll  Pfleegor,  227  Mahoning  St..  Milton,  Pa. 

OUR  80-PAGE  BOOK.  “THE  WI RELESS  TELR 
phone,  will  be  found  invaluable  to  those  interested 
in  this  science.  This  book  contains  57  illustrations 
and  is  considered  a masterpiece.  Send  $0.26  in 
stamps,  coin  or  M.  O.  to  Modern  Publishing  Co..  82 
Union  Square,  New  York  City.  (r) 
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Apparatus  Exchange  Department 

This  department  is  for  the  free  use  of  our  sub- 
scribers and  readers,  to  enable  them  to  exchange 
technical  articles  for  which  they  have  no  need  for 
other  articles  or  apparatus  which  they  prefer. 

Advertisements  under  this  heading  containing  more 
than  fifty  words  cannot  be  accepted;  the  right . is 
reserved  to  rewrite  or  reject  any  advertisement  which 
will  not  be  for  the  best  interests  of  our  readers.  Ad- 
vertisements under  this  heading  will  be  inserted  one 
time  only,  free  of  charge. 

Advertisements  of  articles  intended  for  sale  cannot 
be  accepted,  as  a regular  classified  department  is  con- 
ducted for  advertising  of  this  character  at  a cost  of 
5c  per  word. 

Advertisements  should  be  addresed  to  “Apparatus 
Exchange  Department,”  care  Modern  Electrics  and 
Mechanics.  32  Union  Square,  New  York. 

Advertisements  for  the  June  number  should  reach 
us  on  or  before  April  30th. 


WILL  EXCHANGE  A GOOD  LOOSE  COUPLER 
for  a battery  motor.  Sam  Knapp  89A  Cooper  St., 
Biooklyn,  N.  Y. 


TO  ANY  ONE  SENDING  ME  A PAIR  OF  2000 
ohm  standard  make  phones  I will  send  by  return  ex- 
press a complete  set  of  12  Encyclopedia  Britannica,  in 
fine  condition.  Kenworthy  Weir,  110  W.  129th  St., 
New  York. 


WILL  EXCHANGE  40  FEET  OF  NO.  4 INSU- 
lated  standard  wire.  This  wire  is  just  the  thing  to 
meet  the  insurance  regulations  for  a ground  wire. 
Will  trade  for  anything  in  the  wireless  line.  R.  F. 
Smith,  726  18th  St.,  Des  Moines,  la. 


IN  THIS  VALUABLE  BOOK  WILL  BE  FOUND 
everything  that  is  necessary  for  the  study  of  teleg- 
raphy. Rules  are  given  for  the  guidance  of  operators 
in  all  different  kinds  of  services,  and  they  are  very 
clear  and  comprehensive.  “Telegraphy  Self-Taught: 
A Complete  Manual  of  Instruction,”  by  Theo.  A. 
Edison,  M.A.  12mo.,  170  pages,  fully  illustrated. 
Price  $1.00  postpaid.  Modern  Publishing  Co.,  32 
Union  Sq.,  East,  New  York. 


WILL  EXCHANGE  A RECEIVING  SET  CON- 
aisting  of  two  slide  tuning  coils,  silicon  detector,  a 
fixed  condenser,  a 75  ohm  phone  and  switch,  all 
mounted  on  a polished  wood  base,  for  a good  loose 
coupler.  J.  Schmelzeis,  820  Sixth  St.,  New  York. 


WOULD  LIKE  TO  EXCHANGE  A NEW  TRIPLE 
silver-plated  Buescher  B fiat  baritone  horn,  cost  $85, 
and  a new  Washburn  mandolin,  cost  $12,  for  a turn- 
ing lathe  not  less  than  9 x 36  in.  centers.  Also  have 
a 3 yi  h.p.  Pierce  marine  engine,  and  2 h.p.  marine 
engine,  both  in  good  shape,  to  exchange.  H.  S.  Wal- 
dorf, Hudson,  S.  D. 


WILL  EXCHANGE  WHIMHURST  STATIC  MA- 
chine,  never  used,  with  discharger  and  5 ft.  brass 
chain,  all  cost  $5,  new,  for  wireless  apparatus,  a $3 
Murdock  variable  preferred;  also  have  a 5 ohm  tele- 
graph sounder  and  key  to  exchange.  Write  Leon  C. 
Grove.  Renfrew,  Butler  Co.,  Pa. 


HERE  IS  THE  BOOK  YOU  ARE  LOOKING 
for,  written  in  plain  English  so  it  can  be  easily  mas- 
tered by  you  whether  you  are  an  experimenter  or  an 
electrical  engineer.  “Practical  Armature  and  Magnet 
Winding,”  by  Henry  C.  Horstmann  and  Victor  H. 
Tousley.  16mo.,  pocket  size,  leather  cover.  Price 
$1.50.  This  book  is  the  most  valuable  aid  to  the  elec- 
trician, either  in  constructing  or  operating  depart- 
ment. Modern  Publishing  Co.,  32  Union  Sq.,  East, 
New  York. 


WOULD  LIKE  TO  EXCHANGE  A VARIABLE 
condenser,  value  $7.50;  a loading  coil  or  a large  loose 
coupler,  $7;  and  a loading  coil,  for  a set  of  boxing 
gloves  and  a punching  bag,  in  good  shape.  Instru- 
ments are  all  new.  Walter  C.  Ueas.  4210  Howlett 
Ave.,  Cleveland,  Ohio. 


WHO  HAS  A GOOD  “BOSTON”  OR  OTHER 
key  for  1 kw.  transformer;  or  a ^ood  typewriter  or 
Clapp-Eastham  or  Murdock  goods,  m exchange  for  a 
telegraph  engineer's  course,  which  costs  $75;  one 
1000  ohm  Murdock  phone  with  head  band  and  cord: 
and  a phonograph  worth  $25  with  records?  Also  need 
other  goods,  including  a hot-wire  ammeter.  Address 
H.  Peterson,  154  Westminster  Ave.,  Arlington  Heights, 
Mass. 


I WOULD  LIKE  A y2  KW.  TRANSFORMER 
for  a Ray  “E”  camera;  also  have  a Splitdorf  auto 
coil.  Would  like  a 0-volt  motor.  Write  me  what  you 
have.  Robert  Crawford,  3529  State  St.,  Chicago,  111. 


IN  THIS  VALUABLE  BOOK  WILL  BE  FOUND 
everything  that  is  necessary  for  the  study  of  teleg- 
raphy. Rules  are  given  for  the  guidance  of  operators 
in  ail  different  kinds  of  services,  and  they  are  very 
clear  and  comprehensive.  “Telegraphy  Self-Taught: 
A Complete  Manual  of  Instruction,”  by  Theo.  A. 
Edison,  M.A.  12mo.,  170  pages,  fully  illustrated 
Price  $1.00  postpaid.  Modern  Publishing  Co.,  32 
Union  Sq.,  East,  New  York. 


WANTED  — A GOOD  TYPEWRITER.  WILL 
give  a portable  receiving  set  consisting  of  Ferron  de- 
tector, loose  coupler,  tubular  condenser  and  2000  ohm 
hones,  all  in  first-class  condition.  Charles  Brown, 
r.,  125  Bergen  St.,  Brooklyn,  N.  Y. 


EIGHT  HUNDRED  FEET  OF  FINE  FOOLS- 
head  moving  picture  film.  Will  exchange  for  one  1000 
ohm  receiver.  Address  C.  H.  Garrison,  880  Boal  St., 
Cincinnati,  Ohio. 


I WILL  EXCHANGE  THE  FOLLOWING  FOR  A 
good  loose  coupler,  or  will  exchange  each  separately: 
One  double-slide  tuning  coil,  $2;  12  numbers  of  a me- 
chanical magazine,  from  April,  1918,  to  date,  at 
$1.50,  and  one  fixed  condenser,  $1.  Any  one  inter- 
ested in  this  offer,  please  write  to  Andrew  L.  Shafer, 
Scott,  Ohio. 


HERE  IS  THE  VERY  LATEST  AND  MOST 
valuable  work  on  electricity  for  the  amateur  or  prac- 
tical electrician  published:  “Easy  Electrical  Experi- 

ments, and  How  to  Make  Them,”  by  L.  P.  Dickerson, 
220  pages,  110  illustrations.  12mo.,  cloth  binding. 
Price,  $1.00  postpaid.  Modern  Publishing  Co.,  32 
Union  Sq.,  East,  New  York. 


VERY  FINE  MOTION  PICTURE  MACHINE, 
value  $35,  with  over  $10  worth  of  films.  Run  by  100 
c.p.  focused  filament  incandescent  light.  Also  No.  0 
Remington  typewriter.  Will  exchange  for  good  wire- 
less instruments  of  any  description.  Raymond  B.  An- 
thony, Vincennes  Hotel,  Chicago,  111. 


FOR  EXCHANGE— 1 LB.  NO.  84  and  1 LB.  NO. 
40  new  black  enameled  wire,  value  $12.  Want  either 
a 2-inch  coil,  rotary  gap,  8000  ohm  head  set,  audion, 
transformer  for  battery  current,  or  what  have  you? 
A.  Thuem,  444  East  87th  St.,  New  York  City. 

WHAT  HAVE  YOU  TO  EXCHANGE  FOR  ONE 
audion  and  stand,  secondary  batteries  and  10  ohm 
resistance,  all  in  good  condition.  James  J.  Kertz,  243 
Marion  St.,  Brooklyn,  N.  Y. 


BEAUTIFUL  PHOTOGRAVURES— SIZE  7 x 10 
in.  of  Thomas  A.  Edison  and  Nicola  Tesla.  Suitable 
for  framing — Just  the  thing  for  your  den  or  station — 
10c  each  or  the  two  mailed  postpaid  on  receipt  of  15c. 
stamps  or  coin.  W.  A.  O.  A.,  82  Union  Sq.,  East, 
New  York  City. 


HAVE  FOR  EXCHANGE  A 2-HORSEPOWER 
motor  starting  box  for  a Blitzen  variable  condenser  or 
Brandes  hot-wire  meter,  or  other  wireless  goods  of 
equal  value.  Fred  A.  Bantz,  185  Fourth  St.,  Jersey 
City,  N.  J. 


HAVE  11  COPIES  OF  “MODERN  ELECTRICS.’* 
3 copies  of  Modern  Electrics  and  Mechanics , and  7 
copies  of  a mechnical  magazine.  Would  like  a volt- 
meter and  spark  gap.  Charles  Kiley,  559  West  42d 
St.,  New  York  City. 


FIRST  STEPS  IN  ELECTRICITY.  OR  ELEC- 
tricity  for  the  Beginner  1 Doesn't  that  title  sound  in- 
teresting? It  is  just  what  it  denotes,  or  maybe  more 
because  it  starts  off  with  the  development  of  elec^ 
tricity,  explaining  fully  in  a purely  descriptive  man- 
ner how  to  perform  simple  experiments  with  as  little 
expense  as  possible.  288  pages,  114  illustrations, 
pocket  size,  cloth  cover.  Price,  $1.00  postpaid.  Mod- 
ern Publishing  Co.,  32  Union  Sq.,  East,  New  York 
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FOR  EXCHANGE:  TWO-JAR  ELECTROLYTIC 

rectifier,  practically  new,  with  formula  for  solution. 
Also  10  v.  dynamo  or  1-20  h.p.  battery  motor,  in  first- 
class  condition.  Value  of  both  articles.  $7.  Am  in- 
terested in  “Type  S"  dynamo,  spark  cod,  transformer 
or  anything  electrical.  Edwin  R.  Cotton,  58  Broad 
St.,  Lynn,  Mass. 


HAVE  TWO  HELIXES,  SPARK  GAP.  1-INCH 
coil,  one  jar  d.  c.  electrolytic  rectifier,  decoherer,  and 
an  electrolytic  interrupter.  Want  telegraph  sounder 
loose  coupler,  perikon  or  audion  detector,  or  variable 
condenser.  Carl  Rush,  809  Quay  St.,  Pittsburgh,  Pa. 


“WIRELESS  HOOK-UPS,"  CONTAINING  90 
pages  and  100  hook-ups,  is  full  of  diagrams  fully 
illustrating  every  possible  wireless  connection.  This 
book  will  enable  wireless  men  to  get  excellent  results. 
Sent  postpaid  for  $0.25.  Modern  Publishing  Co., 
Book  Dept.,  82  Union  Sq.,  East,  New  York  City. 

WILL  EXCHANGE  A NEW  LOOSE  COUPLER 
and  a silicon  detector  stand  (new),  for  a 6-inch  water 
motor.  I also  need  a good  dynamo  to  the  value  of 
$4.50.  Frank  Devide,  386  East  138th  St.,  New  York. 


WILL  EXCHANGE:  ONE  2 Ya  H.P.  AIR* 

cooled  motorcycle  engine  with  coil  and  carbureter;  and 
a Seneca  camera  with  double  rapid  Symn.  lens,  for 
wireless  outfit  or  electrical  goods.  Will  exchange  sep- 
arate or  together.  Claude  Dinkel,  2201  College  St., 
Terre  Haute,  Ind. 


WANTED  — A COPY  OF  “WIRELESS  TELE- 
graph  Construction  for  Amateurs,"  by  A.  P.  Morgan. 
Will  give  a cony  of  “Experimental  Wireless  Stations," 
by  Edelman,  $2.  Also  nave  other  books.  Write  me. 
Glen  Decker,  280  Pigeon  St.,  Ligonier,  Ind. 


WILL  EXCHANGE  PICTURE  OF  WIRELESS 
set  for  photo  of  any  other  set.  Have  for  exchange  15 
turns  copper  strip,  as  used  in  Blitzen  Ya  kw.  helix. 
Want  hot-wire  ammeter  measuring  up  to  at  least  6 
amps.  Write  what  you  want  in  exchange.  Edward 
L.  Norton,  26  Grove  St.,  Rockland.  Me. 


YOU  CAN  TURN  YOUR  SPARE  TIME  INTO 
dollars  by  taking  subscriptions  from  your  friends  and 
acquaintances.  You  as  a regular  reader  of  Modkxn 
Electiics  AMD  Mechanics  know  its  good  points  and 
can  present  its  attractive  features  in  a way  which  will 
readily  make  subscribers  of  your  friends  and  acquaint- 
ances. Convince  me  that  you  are  in  earnest  ana  will- 
ing to  push  things;  send  me  the  endorsement  of  three 
responsible  business  men  who  are  willing  to  vouch  for 
your  fitness  and  1*11  gladly  send  you  your  official  ap- 
pointment papers,  together  with  full  particulars  as  to 
how  to  go  about  the  work,  and  how  much  there  is  in 
k for  you.  Don't  delay  until  some  one  else  in  your 
territory  has  secured  the  appointment.  Write  your 
application  to-day.  M.  C.  Cooney,  Manager  Local 
Agents  Department,  Modern  Publishing  Co.,  82  Union 
Sq.,  East,  New  York  City. 


WHAT  HAyE  YOU  TO  EXCHANGE  FOR  A $12 
post  card  projector  in  which  both  post  cards  and 
slides  can  be  used?  I also  have  two  wall  brackets. 
Miss  Amanda  Wilson,  Stromsburg,  Neb. 


WILL  EXCHANGE  54-INCH  SPARK  COIL, 
parts  of  1-inch  spark  coil,  variable  sending  condenser, 
football,  head  and  nose  guard,  and  pair  of  ball  bearing 
roller  skates,  all  in  good  condition.  Would  like  vari- 
able condenser — rotary  type  preferred — or  other  wire- 
less apparatus.  H.  Henshaw,  607  Ave.  J,  Miami,  Fla. 


PHONOGRAPH  RECORDS  WANTED.  EITHER 
Victor  or  Columbia,  in  exchange  for  moving  picture 
machine,  telephones  and  parts,  several  transmitters, 
aerial  switch,  8-pole  single  throw  switch,  cameras,  de- 
veloping outfit,  dater,  acetylene  generator,  etc.  Give 
names  of  records,  cost  and  condition.  Knox  Cooper, 
289  Westminster  Rd.,  Rochester,  N.  Y. 


HAVE  A COMPLETE  SET  OF  PARTS  FOR 
three  variable  condensers.  I want  switchboard  type, 
110  v.,  a.c.  volt  and  ammeters,  or  what  have  you? 
R.  R.  Ferris,  258  Iroquois  Ave.,  Detroit,  Mich. 


MR.  ELECTRICIAN : DO  YOU  KNOW  ALL 

about  wireless  diagrams  and  descriptions?  If  not.  you 
need  this  book,  which  is  the  latest  one  on  the  subject, 
“Modern  Wiring  Diagrams  and  Descriptions."  by 
Henry  C.  Horstmann  and  Victor  H.  Tousley.  16  mo., 
800  pages,  226  illustrations.  Full  leather  binding,  size 
4x6  inches,  pocket  edition.  Price,  $1.50  postpaid.  It 
explains  dynamos  and  motors,  alternating  current  and 
direct  current,  ground  detectors  and  storage  batteries, 
installations,  etc.  Modern  Publishing  Co.,  32  Union 
Sq.,  East,  New  York  City. 


MR.  AMATEUR  1 TO  LEARN  ELECTRICITY 

you  should  start  from  the  beginning.  You  should 
know  all  about  the  minor  details  before  you  take  on 
the  big  ones,  and  here  is  the  book  that  is  going  to 
take  you  all  the  way  through.  “Elementary  Electricity 
Up-to-Date.”  by  Sydney  Aylmer  Small,  M.A.  I.E.E., 
12mo.,  cloth,  500  pages,  206  illustrations.  Price,  $1.26, 
postpaid.  This  book  starts  on  the  primary  characters 
of  electricity  and  goes  clear  through  to  the  end.  Tells 
you  all  about  storage  batteries,  condensers,  flow  # of 
current,  power  of  efficiency,  etc.  Modern  Publishing 
Co.,  82  Union  Sq.,  East,  New  York. 


HAVE  A DOUBLE-BARREL  L.  C.  SMITH  12- 
gauge  shotgun  with  engraved  Sheffield  steel  barrels 
and  patent  ejectors.  Has  83  in.  barrels  and  is  beauti- 
fully equipped;  cost  $125.  Has  only  been  used  once. 
Also  have  a 22  caliber  Marlin  repeating  rifle,  in  fine 
condition.  Will  trade  both  for  up-to-date  wireless  ap- 
paratus of  good  make  and  condition.  Write  K.  G. 
Pulliam,  Jr.,  505  E.  Main  St.,  Lexington,  Ky. 


TO  TRADE  FOR  ONE  2-INCH  COIL:  20-OHM 

sounder  and  key;  core  and  secondary  of  54 -inch  coil; 
200-ohm  receiver;  piece  of  brass  4 x 6 x Ya  in.  Will 
also  trade  above  and  200  ohm  nickel-plated  relay  for 
Yi  kw.  coil  and  vibrator  or  3*6  in.  coil.  James  L. 
Green,  Wesley  College,  Winnipeg,  Canada. 


IT  IS  IMPORTANT  THAT  ALL  INTERESTED 
in  wireless  should  join  the  Wireless  Association  of 
America,  which  is  helpful  to  those  interested  in  any 
way  in  the  wireless  industry.  For  full  particulars, 
adaress  Wireless  Association  of  America,  32  Union 
Sq.,  East,  New  York.  (tf) 

I HAVE  FOR  EXCHANGE  TWO  75  OHM 
wireless  receivers,  a small  battery  motor,  two  efficient 
spark  plugs,  the  frame  of  a magneto  armature,  a 
tnree-point  standard  telegraph  switch,  a helix  frame, 
8 in.  diameter  and  12  in.  high,  and  one  dozen  copper 
plates,  2x3  in.  What  have  you?  James  W.  Halli- 
gan,  328  East  19th  St.,  New  York,  N.  Y. 


WANTED:  M-INCH  SPARK  COIL.  ELECTRO- 

lytic  detector,  or  variable  condenser.  Have  for  ex- 
change a stamp  collection  worth  $4:  also  small  bat- 
tery motor.  J.  A.  Baker,  24  School  St.,  Claremont, 
N.  H. 


FOR  EXCHANGE:  RADIO  ENGINEER’S  WAVE- 
meter  consisting  of  mahogany  cabinet,  $3  calibrated  in- 
ductance, calibrated  precision  rotary  condenser,  car- 
borundum detector,  1000  ohm  receiver.  Geissler  tube 
and  curves  100  to  1000  meters,  new  loading  induct- 
ance and  mica  condenser.  Will  give  3500  meter  range. 
Wanted:  A No.  3a  kodak  in  Al  condition.  R.  E.  S.. 
care  Modern  Publishing  Co.,  New  York  City. 


WILL  EXCHANGE  A MARCONI  M/\. . . *nr 
detector  with  imported  spring  motor,  mahogany  case, 
metal  parts  lacquered,  cost  $19.50,  or  perikon  and  elec- 
trolytic detectors  mounted  on  hard  rubber  base  w^h 
precision  potentiometer,  binding  >osts,  switch,  etc., 
cost  $12;  neither  set  used  two  weeks;  for  an  8-10 
volt.  4-8  amp.  generator.  Must  be  in  good  condition. 
E.  W.  Plummer,  205  W.  Delevan  Ave.,  Buffalo,  N.  Y. 


DO  YOU  WANT  THIS  BOOK.  WHICH  TELLS 
you  how  to  test  and  operate  all  different  kinds  of 
electrical  apparatus,  from  generators  and  motors  to 
lamps  and  bells?  Only  $1.50  postpaid.  “Electricians* 
Operating  and  Testing  Manual."  by  Henry  C.  Horst- 
mann and  Victor  H.  Tousley.  16mo.,  full  leather,  and 
chuck  f till  of  the  right  kind  of  information,  which  can 
be  readily  mastered  bv  the  lavman  as  well  as  the  ex- 
perienced man.  Modern  Publishing  Co.,  32  Union 
Sq.,  East.  New  York  City. 


WHAT  HAVE  YOU  IN  EXCHANGE  FOR  A 154- 
inch  spark  coil,  good  as  new,  or  a small  dynamo-motor, 
in  perfect  condition?  Would  like  a tape  register  or  a 
set  of  head  phones,  Brandes  preferred,  or  some  elec- 
trical books  (not  magazines).  Let  me  know  of  any- 
thing else  you  may  have  in  exchange.  Henry  Smith, 
84  N.  11th  St.,  Paterson,  N.  J. 


I HAVE  TO  EXCHANGE  A M-INCH  SPARK 
coil,  cost  $4,  a water  motor,  cost  $2.25,  and  two  ex- 
cellent double-pole,  80  ohm  wireless  receivers,  which 
cost  80c  apiece.  All  in  good  condition.  Will  ex- 
change for  wireless  or  electrical  apparatus.  Write 
Howard  McMillin,  West  High  St.,  Mt.  Gilead,  Ohio. 


THE  REAL  ESTATE  EDUCATOR  CONTAINS 
inside  informaton  not  generally  known.  Don*ts  in 
Real  Estate,  tells  all  about  the  real  estate  businesa 
from  A to  Z.  $1.00  postpaid  to  any  point  in  the 
U.  S.  on  receipt  of  price.  Modern  Publishing  Co..  82 
Union  Sq.,  Blast,  New  York  City. 
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The  justly  famous  Blitzen  Receiving  Set. 
Complete  with  2,000  ohm  A.M.  Style 
Murdock  Head  Set,  $33.00.  With  Load- 
ing Coil  mounted  on  cabinet  to  pick  up 
the  time,  $35.00. 


STOP!  LI 

$5.00 

6IVEN  AWAY  ABSOLUTELY  FREE  TO  EVERY  SUBSCRIBER 

prafit  by  the 


In  making  this  amazing  offer  we  are  not  unmindful  of  the  enormous  amount  of  money  it  was 
possible  to  give  away  in  one  month ; neither  were  we  unmindful  that  our  well  earned  reputation 
for  sincerity  and  truth  in  all  our  statements,  gladly  attested  to  by  thousands  and  thousands 
of  our  patrons  in  all  parts  of  the  world,  would  vanish  as  if  engulfed  by  an  earthquake,  did 


1.  To  any  subscriber  to  this  magazine  that  will  conscientiously  write  and  show  us  that 
tliere  is  any  other  mail  order  electrical  and  wireless  catalog  published  in  any  English  speak- 
ing country  that  in  size,  completeness  and  artistic  arrangement  is  equal  to  our  catalog,  WE 
WILL  GLADLY  GIVE  $5.00  IN  GOLD. 

2.  To  any  subscriber  to  this  magazine  that  will  conscientiously  write  us  and  give  us 
the  name  of  any  wireless  or  wireless  and  electrical  catalog  that  shows  even  as  much  as 
one-half  as  manv  wireless  instruments  of  real  worth  as  our  catalog  contains,  WE  WILL 
GLADLY  GIVE  $5.00  IN  GOLD. 

3.  To  any  subscriber  to  this  magazine  that  will  conscientiously  write  us  and  show  that 
he  can  purchase  from  any  other  concern  as  great  and  complete  a variety  of  wireless  in- 
struments and  accessories  at  no  greater  cost  to  him  (mind  you,  we  do  not  say  just  as 
much  money)  than  if  purchased  of  us,  WE  WILL  GLADLY  GIVE  $5.00  IN  GOLD.  (See 
Sixth  below.) 


What  Does  Your  Inability  to 

It  means  this:  That  you  will  earn  the  $5.00  many  times  over: 

First.  In  having  our  new,  big,  325-page  electrical  and  wireless  catalog  in  your  posses- 
sion (In  these  two  pages  we  have  not  the  space  at  our  disposal  to  even  attempt  to  describe 
the  electrical  portion  of  our  catalog,  which  again  far  excels  any  mail  order  electrical  catalog 
published)  you  have  at  once  the  finest , the  biggest { the  most  elaborate,  one  of  the  most 
artistic  and  the  most  complete  ivireless  catalog  published. 

Second.  You  have  the  choice  of  all  the  best  and  most  approved  wireless  instruments 
now  on  the  market,  for  commercial,  private  and  experimental  use. 

Third.  You  have  a veritable  treasure  house  of  wireless  information.  Exhaustive  and 
elaborate  write-ups  on  every  conceivable  wireless  instrument,  scores  of  wireless  diagrams, 
elaborate  and  detailed  instructions,  with  diagrams,  for  constructing  the  best  types  of  aerials, 
and  a great  deal  of  information  about  the  science  and  practice  of  wireless  telegraphy. 

Fourth.  Instead  of  wasting  from  40c.  to  50c.  in  postage  for  a dozen  catalogs,  and  thus 
run  the  risk,  if  you  are  inexperienced  in  wireless,  of  purchasing  instruments  of  no  real 


Improved  R J Audion  Detector  $18.00 
The  only  Audion  detector  on  the  market 
licensed  for  private  use.  The  most  sensi- 
tive detector  yet  invented. 


Do  these  compelling  ani  impelling  reasons 

This  alabarata  catalif  is  eailad  an  receipt  if  nty  I 
cast  af  catalif  and  air  law  prices  prebihits 

&rn b for  tljt a ratalng  tn-hag. 

THEJ.J.  DUCK 
COMPANY 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.'* 
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OK! 

IN  GOLD 


LISTEN! 


Our  Murdock  No.  505  Receiving  Set. 
Price,  $50.00.  Consists  of  receiving 
transformer,  two  Variable  Condensers, 
Loading  Inductance,  Silicon  Detector, 
2400  ohm  double  head  set,  and  a testing 
button  and  buzzer,  all  mounted  on  beauti- 
fully finished  mahogany  base. 


TO  THIS  MAGAZINE  that  will  take  the  pains  to  read  and 
following  conditions. 

we  fail  to  make  good  on  such  an  unusual  offer 
at  100  cents  on  the  dollar,  and  we  therefore  ask 
your  indulgence  to  read  the  conditions  of  this 
amazing  offer  and  see  if  you  are  entitled  to  $5.00  in  gold. 

4.  To  any  subscriber  to  this  magazine  that  will  conscientiously  write  us  and  show 
that  as  much  as  even  one-half  of  the  advertising  space  used  in  this  magazine  in  the  January 
number  advertised  wireless  apparatus  not  found  in  our  catalog.  WE  WILL  GLADLY 
GIVE  $5.00  IN  GOLD.  (We  would  not  list  in  our  catalog  4/5  of  the  balance.) 

5.  To  any  subscriber  to  this  magazine  that  will  conscientiously  write  us  and  show 
that  our  catalog  does  not  contain  4/5  of  all  the  first-class  dependable  wireless  instruments 
advertised  in  the  January  number  of  this  magazine,  WE  WILL  GLADLY  GIVE  $5.00 
IN  GOLD. 

6.  To  any  subscriber  to  this  magazine  that  will  conscientiously  write  us  and  show 
that  in  any  other  three  catalogs  published  (and  this  means  the  three  best  catalogs  after 
ours)  he  can  purchase  a greater  variety  of  first-class  instruments  and  accessories  than 
are  found  in  our  catalog,  WE  WILL  GLADLY  GIVE  $500  IN  GOLD. 

7.  This  proposition  is  most  cheerfully  open  to  all  our  competitors. 

Secure  This  $5.00  in  Gold  flean? 

worth,  you  have  in  our  catalog  the  complete  catalogs  and  literature  of  at  least  eight  con - 
cerns  constantly  advertising  in  this  magazine,  and  the  cream  of  the  catalogs  of  several 
other  concerns. 

Fifth.  As  a necessary  corollary  to  what  we  say  in  No.  4,  our  catalog  is,  therefore,  a 
Beacon  Light  and  Guide  to  the  inexperienced  in  wireless  as  to  what  is  best  to  purchase. 
Our  justly  earned  reputation  for  selling  only  such  instruments  that  we  can  unqualifiedly 
guarantee,  insures  our  patrons  a square  deal. 

Sixth.  It  also  necessarily  follows  from  No.  4 and  No.  5 that  transportation  charges 
are  greatly  reduced  and  prompt  service  obtained  by  purchasing  your  wireless  instruments 
from  the  only  concern  that  can  in  practically  every  case  satisfy  all  your  wants. 

Seventh.  All  our  wireless  instruments  and  electrical  goods,  with  the  exception  of  our 
high  power  sets  and  special  instruments,  are  sold  on  approval,  we  allowing  our  patrons  to 
be  the  sole  and  absolute  judges  as  to  whether  or  not  they  have  received  exactly  what  they 
expected  to  receive.  This  proposition  is  printed  on  the  inside  cover  of  every  catalog. 

suggestwhyyou  are  losing  money  by  not  having  our  big  325  page  catalog? 

cents  in  stamps  nr  coin,  which  you  may  deduct  on  yonr  first  order  amounting  to  $1.00.  The  great 
distribution  except  to  those  really  interested. 


f uu  tmb  it. 

432434  'St.  Clair  St. 
Toledo,  Ohio 


The  New  Compresed  Air  Spark  Gap. 
Increases  the  efficiency  of  any  spark  coil 
or  transformer  from  50%  to  90%.  Sold 
on  a money  back  guarantee.  Read  the 
article  in  the  January  number  of  Modern 
Electrics  and  Mechanics  concerning  this 
wonderful  instrument. 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.*' 


Digitized  by 


Google 


704 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  5- 


Story  of  the  Pay  Envelope 

Whether  young  or  old,  if  you’re  untrained,  your  pay  envelope  will  tell  the  same 
old  story— skimping  along  on  a small  salary— living  expenses  advancing  year  by 
year— no  hopes  of  a raise.  Why?  Because  you  lafck  the  training  that  makes  pro- 
motion sure.  Training  makes  the  difference  in  men  and  in  salaries.  The  untrained 
man  of  sixty,  in  spite  of  his  years  of  service,  can  earn  no  more  at  a common  job 
than  the  untrained  youth  beside  him. 

Become  a trained  man — get  more  money 


Your  Opportunity  Coupon 

Mark  the  position  you  want 
and  mail  the  coupon  now 


The  American  School  of  Correspondence , one  of  the 
largest  educational  institutions  in  the  world,  was  established 
over  sixteen  years  ago  for  just  such  men  as  you.  It  is  char- 
tered under  the  same  laws  as  your  state  university.  It  will 


..FMrirtl  Engineer 
..Eire.  Light  k Power  Supt. 
. . KlcctrlcnJ  iVirnuon 
..Trlrphmie  Expert 
. . 4 rchilrrt 

. . Ituilding  Contractor 
. . Architectural  llrnflwman 
..Structural  llrnfi.mitn 
. . Structnral  Engineer 
. .1  naeretc  Engineer 
..Civil  Engineer 
. .Surveyor 

. . Mechanical  Engineer 
..Merhanical  llraftaman 
. .Steam  Engineer 
..Municipal  Engineer 
..t<a«  Engine  Engineer 
..Am  Tractor  Engineer 


. . Lawyer 
. . Itooli keeper 
. .Stenographer 
. .Private  Secretary 
. . Accountant 
. .Coat  Accountant 
. .OertTd  Public  Aec’nt 
..Auditor 

. .Huaine*.  Manager 
..Eire  In*.  In.pector 
. .Eire  ln».  Adluater 
..Eire  Inc.  Expert 
..Moving  Picture  Op’r 
...Sanitary  Engineer 
..Irrigation  Engineer 
. .Textile  Itoaa 
..College  Preparatory 
. .Anto.  Mechanician 


Name  .... 
Address  . 


MF.&M  5-14 


train  you,  in  your  spare  time  and  in  your  own  home,  in  any 
:n  < ~ “ ‘ ~ 

ance  into  any  resid< 
live,  the  American  School  will  fit  you  for  a better  job  and  put 


branch  of  Engineering,  Business  or  Law,  or  will  prepare  you 

er  where  you 


for  entrance  into  any  resident  college.  No  matter  1 


you  in  line  for  bigger  pay. 

Follow  this  advice  and  start  now  to  prepare  yourself  for  any  one  of  the 
countless  biff,  well- paying  positions  always  open.  Send  in  the  coupon  and 
let  us  tell  you  how  easy  it  is.  We  will  not  send  an  affent  to  bother  yon  in 
your  home  or  at  your  work.  AH  business  will  be  carried  on  privately,  by 
correspondence. 


A 


Sign  and  mail  the  coupon  now 

merican  School 

of  Correspondence.  Chicago.  U.SA. 


This  school  hns  no  connection  with  any  other  school  nsintj  the  mime  **  American’ 


Wbwn  writing.  pleaae  mention  '‘Modern  Flectrira  and  Mechanic*-” 
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No.  484.  Transmitting 
Tuning  Coil $5.10 


No.  452.  Wireless  Tele- 
graph Key,  Legless. ..  .$1.1*3 


No.  417.  Flanged  Spark 
Gap #4.50 


Noa  465.  High  Efficiency 

Spark  Gap #3.00 


No.  462.  Wireless  Spark 
Coil,  1 in #5.40 


No.  490.  Transmitting  Outfit $12.00 


No.  439.  Adjustable  Primary  Con- 
denser . #5.00 

Send  for  Our  New 
Manual  of  Wireless 
Telegraphy  Cl 

It  contains  104  pages  and  tells  how  to 
erect  and  maintain  wireless  telegraph 
stations.  Shows  a number  of  diagrams. 
Has  the  Morse  and  Continental  Tele- 
graph Codes.  Illustrates  the  best  in- 
struments to  use;  tells  what  they  are 
for  and  how  to  use  them.  Do  not  wait 
until  some  other  time,  but  sit  down  now 
and  send  your  name  and  address,  and 
get  one.  It  costs  you  nothing. 

Send  for  Our  New 
Catalog  C26 

It  is  pocket  size,  contains  212  pages, 
with  over  1,000  illustrations,  and  de- 
scribes in  plain,  clear  language  all  about 
Bells,  Push  Buttons,  Batteries.  Tele- 
phone and  Telegraph  Material,  Electric 
Toys,  Burglar  and  Fire  Alarm  Con- 
trivances, Electric  Call  Bells,  Electric 
Alarm  Clocks,  Medical  Batteries.  Motor 
Boat  Horns,  Electrically  Heated  Appa- 
ratus. Battery  Connectors,  Switches, 
Battery  Gauges.  Wireless  Telegraph 
Instruments,  Ignition  Supplies,  etc. 

It  Mean*  Money  Saved  to  You 

It  km  Hr  Maul  ad  tor  Catahiwtoiynwiitto  lay 


No.  416.  Antenna  Switch.#2.00 


No.  468.  Receiving  Set.  .#7.80 


No.  440.  Fixed  Receiving 

Condensers #0.75 


Two  Books  Every  Wireless  Operator  Should  Have 

AMATEURS’  WIRELESS  HANDY  BOOK Price  $0.25 

LESSONS  IN  WIRELESS  TELEGRAPHY Price  0.25 


Manhattan  Electrical  Supply  Co. 

NEW  YORK  CHICAGO  ST.  LOUIS  SAN  FRANCISCO 

17  Park  Place  1 14  S.  5th  Ave.  1106  Pine  St.  604  Mission  St. 

rACTORlII JBRIKT  CITT.  CINCINNATI,  RAVENNA,  OHIO 
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Hartman  Will  Trust  You 


Remarkable 


Bargain  Sale 


t only /he  ru5c£s8kieg,fdf  home-furnishing,  but  the  comforts  and  even 
■••a,  found  her^tQrfcore  only  in  the  homes  of  the  rich  and  prosperous 


Monthly 


No.  1D332— Hartman’s 
\ Big  Rocker  BargJfh 

II  Large,  comfortable  rocker,  selected 
II  hardwood  finished  American  quarter- 
V sawed  oak.  upholstered  Imperial  leath- 
f cr.  Strongly  built,  stout  runners.  Tho 
carvings  on  posts  and  runners  are  un- 
usually deep  and  beautiful--uniqu« 
designs.  Back  tufted,  handsomely 
ruffled  all  around  edge.  Seat  set  over 
I full  strong  construction,  handsome 
ruffled  front.  Our  bargain  price  for 
i this  remarkable  rocker  only  t<l  |»e 


Requires  No  References 
Asks  Ne  Advance  Payment 


Now  la  tho  time  to  t unSfsh— to  get  the  rug,  rocker,  refrig- 
erator or  any  of  those  other  home-furnishinga  you've  been 
needing  so  long.  Never  hoa/his  great  House  of  Hartman 
or  anyone  else,  been  a»U?  to  equal  these  truly  remark- 
able values.  The  iihtiortanco  of  this  great  Price- 
Smashing  Sale  of  Gunranleed  Dependable  Quality  Home 
Furnishings,  cannoc  fee  oter  estimated.  wo  / r 

No  Need  ol  Meagtrly  Furnished  Homes 


the  prices  and  most  liberal  Easy  Payment  Plan  offered  by  the 

House  of  Hartman.  You  should  send  today  for  the  Big,  Special, 
” artman  Credit  Bargain  Book  and  find  out  for  yourself.  It  shows 
everything  m home-furnishings , including  a marvelous  assortment  of  car- 
pets. rugs  and  draperies  in  color,  patterns  and  designs  photographed  fromg-- 
1 ! t*J<?  or,R12aIa*.  “ 8 bringing  into  your  own  home  an  enormous  stock  lfis 

of  home- furnishings,  many  times  the  size  of  largest  city  store,  including  © 

1 [ Furniture  Stoves,  Ranges  Dishes  Jewelry 

VI  Carpets  Refrigerators  Clocks  Curtains 

y Rugs  Silverware  Go-Carts  Springs 

Bedding  Mattresses  Sewing  Machines 

i Your  Credit  Good  at  Hartman's. 

Ill  “jlliona  of  honest  home-lovers,  everywhere,  Hartman  says:  “l 

will  trust  you— just  as  I am  trusting  over  a million  of  other  home-lovers 
iv  IIU  who  are  nowbuying  their  household  needs  from  Hartman."  Hartman’a 
l|Nd  transactions  with  you  are  strictly  confidential,  no  references  are  asked 
■ ^11  — no  ernbairassment.  Your  neighbors  need  not  know  your  business — 
you  11  like  the  Hartman  plan  when  you  know  all  about  it. 

Hartman  Makes  Easiest  Terms 

No  matter  who  you  are  or  where  you  live,  your  credit  is  good  at  Hartman’s. 
No  matter  how  small  your  income  Hartman  meets  your  requirements.  We 
trust  home-lovers  everywhere  on  anopen  charge  account  without  anyred  tape 
. whatever.  There  are  no  extra  charges,  no  mortgages  to  sign,  no  inter- 
— ' est  to  pay— nor  do  we  ask  for  any  security.  The  Hartman  modern 

rT  it  c.red,t  system  is  free  from  ALL  objectionable  features.  With  long- 
r>4Cb-VJ  time  credit  as  easy  to  get  as  it  is  from  Hartman  ^ 

T | there  is  no  reason  for  anyone,  even  of  limited 
I income,  to  live  in  a meagerly  furnished  home. 

I I During  this  big  sale  you  can  or - _ MWfrA  JB 

J | tfer  any  of  these  special  advert 
I tised  bargains  without  sending 
J UJ  any  advance  pay  menu  m **ftmans  § 

,30  Days’  Free  Examination  StARlMCWAS^ 

* tfSttl  Every  Hartman  Bargain  must  actually  sell  itself 
its  own  merit,  after  you  see  it  in  your  own 
r home.  At  the  end  of  a month  returfl  anything 
m you  do  not  find  to  be  perfectly  satisfactory.  Hart-  I 

/ man  refunds  your  money— including  freight.  I I 

Send  Address  On  Postal  NOW  For  Hartman’s  Big  m) m II 

FREE  Bargain  Catalog  i^l  ^ 

You  must  see  this  Mammoth  Hartman  Credit  Special  Bar-  ^ 

gain  Book— so  send  name  and  address  on  postal  today  to  If 

HARTMAN b 

Furniture  & Carpet  Co.rG^"  J?  sVnf 

4040  Wentworth  Ave.  k - i'fin*f  *** 

Chicago,  111. 
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These  two  men  like  thousands  of  others, 
started  side  by  side  at  desks  in  a row  — equal . 

One  stood  still.  Today  he’s  just  a little  older,  a little  more 
discouraged — but  right  where  he  started. 

The  other,  with  just  the  same  opportunity,  has  grown  to  a position  of  com- 
mand and  big  pay. 

The  only  difference  is  training . 

Every  one  of  the  men  who  worked  at  his  side  had 
exactly  the  same  opportunity;  just  as  much 
spare  time;  just  as  much  natural  ability. 

But  he  had  the  pluck  to  start  and  determination 
to  win. 

Go  where  you  will,  you  will  find  thousands  of 
such  men  who  have  risen  from  the  ranks  to. posi- 
tions as  Superintendents,  Managers,  Engineers, 

Contractors,  Owners,  solely  through  the  help  of 
the  International  Correspondence  Schools. 

It  is  just  the  same  with  you.  You  too  can 
increase  your  earning  power  just  as  fast  and 
just  as  far  as  you  have  the  courage  to. 

It  makes  no  difference  what  you  are  doing;  how 
old  you  are  or  where  you  live. 

For  the  International  Correspondence  Schools 
will  bring  right  into  your  own  home  all  the  help 
you  need  to  train  in  a little  spare  time  for  what- 
ever position  you  mark  on  the  attached  coupon. 

Take  the  first  step  today! 

Mail  the  Coupon!  Now! 


International  Correspondence  Schools 

Bex  992-P,  Scranton.  Pa. 

Please  explain,  without  further  obligation  on  my  part,  how  1 
can  qualify  for  the  position  before  which  I have  marked  X. 

Electrical  Engineer!®* 
Electric  Lighting 
Electric  Railways 
Electrician 
Electric  Cur  Running 
Dynamo  Foreman 
Wtreman 
Mining  Engineer 
Tel.  and  Tel.  Engineer 
Surveyor 

Automobile  Running 
Agriculture 
Poultry  Raising 

Mechanical  Engineer 
Mechaniikal  Draftsman 
Shop  Foreman 
Concrete  Construction 
Architect  * 

Contracting  Sc  Building 
Architectural  Draftsman 
General  Illustrating 
Chemist 
Bookkeeper 
Advertising  Man 
Civil  Service  Exams. 
Salesmanship 

Name 

St.  and  No. 

Citv 

State  .. 

Present  Occupation 


When  writing,  please  mention  "Modem  Electrics  and  Mechanics." 
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I SMASH 

The  Terms 


,,'ELGIN 
jC— HAMILTON 
I--H0WARD 
If— ILLINOIS 

/Any  Watch 
You  Want 


^Sl/2  Pound  IS™ 

Wt  At  last  a vacuum  cleaner  a woman  can  handle  os 
easily  as  a carpet  sweeper.  Weighs  no  more. 
Takes  up  only  two-thirds  as  much  room.  Is  ab- 

M ~ °i  sS'tg’iaS® 

5#  ““hl”*The  TJttoVlOW' 

^10  D.ys  Free  Trial  ZlPZfS  ftt  ££ 
The  MORROW  CO..  D«pL  14SX , Waukegan,  I1L 

0~d  TrrrUom  SHU  Crn  ftifflfl  Md  Writs 


HAWKINS  LIBRARY  OF 

ELECTRICITY 

In  6 Leather  *|  Pocket  Books 
Price  per  *1  Volume 


Here  is  a set  of  books  that  no  man  in  the  ELEC- 
TRICAL FIELD  should  do  without.  This  is  the 
ELECTRICAL  AGE  in  which  we  live;  ELEC- 
TRICITY now  controls  more  trades,  directs  more 
men,  offers  more  opportunities  than  any  other  power 
that  man  has  yet  discovered.  Do  you  wish  to  know 
les  of  MODERN  ELEC- 


I 


the  underlying  princip! 
TRICAL  PRACTICE? 


30  Days’  Free  Trial 

No  Money  Down 

Express  Prepaid  in  Advance  by  Me 

That’s  the  way  I smash  terms.  That’s  the  reason  why  I am  doing  the 
greatest  credit  watch  and  Jewelry  business.  I am  “Square  Deal”  Miller 
and  I trust  the  people. 

I do  business  on  your  terms,  send  you  what  you  want.  Suppose  it 
is  a watch.  I have  it  for  you,  no  money  down,  express  prepaid  by  me, 
and  a full  month  to  carry  it  in  your  pocket.  That'a  the  last  that  talla. 

All  these  watches 

Guaranteed  25  Years 
Now  for  Business:  *°1  *dd”” 

Costly  Catalog  FREE 

I want  you  to  have  our  catalog.  It  is  a gem,  it  illustrates  all  kinds  of 
valuable  watches,  diamonds  and  jewelry  on  the  easiest  and  most  liberal 
terms  ever  offered. 

You  Take  no  Chance 

all  tha  risk,  you  are  the  sole  judge  of  value  and  quality.  I prepay  the 
charges,  trust  you,  give  you  the  easiest,  best  and  square*!  terms  and  live 
up  to  my  title  as  "Square  Deal”  Miller  Write  for  this  catalog  today  and 
get  a letter  from  me  that  wil  Imake  you  a friend  of  mine  from  the  start. 

“Square  Deal”  MILLER,  Pres. 

MILLER-HOEFER  CO.,  210  Hiller  Building.,  Detroit,  Michigan 

■ m Cents  a Day 

^ Pays  for  ThjlJSornet 

_ Silver  Plated  Lyric  Cornet.  rWCk  TWIAL  before  rou 

decide  to  buy.  Write  for  our  bur  offer. 

Free  Band  Catalog 

rr : - r«»  FreTl  Rock-bottom,  dlrect  from-the-manufacturer’s  prices  on 

I tarrying  lase  free  *i|  kiml.nf  inalrumte.  Pay  for  them  at  the  rate  of  only 
with  this  «perb 


If  so,  HAWKINS  ELECTRICAL  GUIDES  will  give 
you  the  information.  In  reality  they  are  a school 
within  themselves,  containing  a complete  study 
course  with  QUESTIONS,  ANSWERS  AND 
ILLUSTRATIONS,  written  in  plain  everyday 
language  so  that  a practical  man  can  understand  the 
“HOW,  WHEN  AND  WHY”  OF  ELECTRICITY. 


Hwo'i 

tuumui 

Fikuboi 

Euuniu 

Cni« 

ClIIDF. 

CuideJ 

\y-2 

W - 

Mm  * 

MftiaC 

cnuwOS 

Hj’oVl 

DvvilCS 

HCtQ« 

imins 

troud 

Jtstmc 

Mining 

£ 

£ 

11  THAT'S  JUST  WHAT  I HEED” 

Read  over  the  titles  shown  on  the  back  of  each  volume, 
and  note  the  scope  of  each  book.  They  are  handsomely 
bound  in  flexible  black  leather  with  gold  edges  and  will 
readily  go  in  the  pocket.  THEY  ARE  NOT  ONLY 
THE  BEST,  BUT  THE  CHEAPEST  WORKS  PUB- 
LISHED ON  ELECTRICITY. 

Each  book  is  complete  in  itself  and  will  be  supplied 
$1.00  per  copy,  but  we  believe  that  the  complete  set  is 
the  best  bargain. 

The  books  can  speak  for  themselves  and  a careful 
examination,  page  by  page,  and  Illustration  by  illustra- 
tion, will  convince  you  of  their  big  vahie. 

If  you  wiU  fill  out  the  following  coupon  giving  all  the 
information  requested,  WE  WILL  SUBMIT  THE  SIX 
VOLUMES  FOR  EXAMINATION  ON  CONDITIONS 


FREE  EXAMINATION  OFFER 


THEO.  AUOEL  & CO.,  72  5th  Ava.,  HEW  YORK 

Please  submit  me  for  examination  HAWKINS  ELECTRICAL 
GUIDES  (Price  $1  each.) 

Ship  at  once,  prepaid  the  6 numbers:  if  satisfactory  I 
agree  to  send  you  $1  within  seven  days  and  to  further 
mail  you  SI  each  month  until  paid. 

Signature _ 

Occupation 

Business  Address 
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I JCfflQQ  MADE  IN  ONE  MONTH 

IOW  with  a “L0K«”  Crispette  Machine 


LONG’S  Personal 
Message  to  YOU. 

Yes.  sir.  right  straight  from  me  to  you  — = ~~ 

— just  as  if  I were  talking  personally 

to  you.  This  is  my  message.  My 

popcorn  crispette  machine  built  a big 

store  for  me — a big  confectionery  busi* 

ness,  right  here  in  Springfield,  on  High  1 

Street.  I have  started  a lot  of  other 

men  in  business.  I want  to  start  YOU. 

Just  let  a small  store  or  a cosy  nook  where  the 
rent  isn't  high,  where  people  pass  bv  and  you’re  U 
ready  for  business.  The  nickels  will  drop  in  al-  ■ 
most  like  rain.  Then  later  this  summer  you  can 
make  a lot  of  money  at  Fairs.  Parks.  Resorts.  ® 
Carnivals.  Circuses.  Picnics,  Conventions,  on  j| 
street  corners,  in  small  stands.  movingrpicture  O 
lobbies,  etc.  Five  machines  at  Coney  ^Island, 
three  at  Atlantic  City.  Thousands  | of  resorts 
haven't  any.  Crispettes’a re  a 
new.  delightful,  crisp,  popcorn 
confection.  Sell  for  a 


| This  is  a recent  picture  of  the  man  who  made  $1500 

1 in  one  month  with  a Long  Crispette  machine,  in  

B a store  window.  After  he  got  his  machine  he 

m only  had  $10  left,  but  he  sailed  in  and  made  good 

^ Make  Your  Fortune 

j\  I i Think  of  the  fortune*  made  in 

^ cent p***4 — ,trcet cars» m°v“ 
n *ng  P*cturc  *^0Wi»  5 & 10c  store*. 
J ^ g etc.  It's  the  way  to  make  money. 

Every  body^will^spend  a nickel, 
r » Everybody  like*  cri*pette* — children — parents — old  folk*. 

One  *ale  always  mean*  two — two  means  four.  So  it  goes 
4;  It**  a great  business.  I found  it  so — so  should  you. 

F Send  for  my  Free  Book 

s 44  Dollars  and  Sense  In  the 

Crispette  Business/' 

36  pages  illustrated — complete  information  and  story  of  how  I 
built  my  business.  Read  it  and  then  come  to  Springfield. 


W.  Z.  LONG. 


874 

High  St., 


Springfield,  Ohio 


EARN  YEARLY 

*3.000  «>  *10000. 

IN  THE  REAL  ESTATE  BUSINESS 


fRE(> 

BOOK 


* Ito  matter  where  you  live,  If  you  want  an  independent  business  of  your  ■ Jn 
4 own,  send  your  name  and  adHr#**g  pnd  I urill  mail  you  our  64  Page  Book, 
showing  how  you  may  earn  $3,000  to  $10,000  a Year  in  the  Real 
Estate.  Brokerage  and  Insurance  Business. 

OUR  SYSTEM  IS  A POSITIVE  SUCCESS 

We  will  teach  you  by  mail  and  appoint  you  SPECIAL  REPRESENTATIVE 
of  the  oldest  and  largest  co-operative  realty  company  in  the  world  and  help  you  make  money  from  the  start. 

EXCEPTIONAL  OPPORTUNITY  FOR  MEN  WITHOUT  CAPITAL 

Write  today 

I.  H.  JOICE,  Pres.  433  Dearborn  St.,  CHICAGO,  ILL. 


There’s  Money  in 
T1  Agricultural  Blasting 


WE  TEACH  YOU  FREE 


Our  extensive  national  advertising  yields  thousands  of  inquiries 
/ from  farmers,  orchardists,  etc.,  who  need  blasters  to  clear  land 
blast  ditches,  holes  for  tree  planting,  tight  subsoils,  etc.  More 
than  twenty  million  pounds  of  agricultural  dynamite  used  in( 

^1913.  We 'refer  all  inquirers  to  nearest  blaster,  supply  free 
advertising  matter  and  help  you  get  the  business.  We 

\ want  to  start  in  this  independent  business,  reliable  ___ 

\\  men  who  have  $200  capital  for  tools,  magazine,  and  running  expenses. 
Vy.  Write  for  free  booklet  No.  422  B. 

^ Agricultural  Division,  Du  Pont  Powder  Company,  Wilmington,  Del. 
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Razor  Hospital 

Si  * ■ . ■ 


How  can  we  induce  you,  Mr.  Skeptical,  to  send  os  your  dull 
blades  and  razors — especially  if  you've  been  disappointed  in 


barber-shop  boning,  or  your  blades,  when  "re-sharpened,”  are 
apparently  untouched? 


apparently  untouched? 

We  ere  tfoing  to  try 
omt  the  following  plen 


Either  mail  us  your  blades  or  razors,  at  our  rah. 
results  of  the  Redge  Process,  and  pay  oohr  if  pin 


else,  send  postal  today  for  prices,  and  details  and  our  Free 
Handy  Mailing  Casa,  for  blades  or  razors:  Mention 


Parkir-Varrei  EifiiMriif  Labintifks  I433  T B’tway,  N.  Y. 

( Wt  alon 0 may  mm  tht  Redgt  Procoot  on  U8ED  Mod*#) 


LEARN  DRAFTING 


I am  now  in  a position  to  give  my  personal  atten- 
tion to  a limited  number  of  additional  students  in 
Mechanical,  Structural  or  Architectural  Draftsmanship 
and  Designing.  My  home-study  course  is  simple, 
easy — can  be  mastered  in  a few  months.  This  is  your 
chance  to  prepare  yourself  for  this  profitable,  pleasant 


Many  other  motors  at  all  prices. 

Live  dealers  everywhere. 

Order  direct  or  ask  your  dealer  to  show  you 


the  Knapp  line  and  insist  on  getting  Knapp  goods. 
Dealers  sot  already  handling  the  Knapp  line 


work.  Hundreds  of  big  paying  positions  now  open. 
Steadily  increasing  demand  for  trained  Draftsmen  and 
Designers  everywhere,  at  salaries  qf  from  $126  to 


should  ask  for  prices, 

Catalogue  illustrating  full  line  of  dynamos, 
motors  and  electrical  novelties  free  on  request. 


$175  per  month.  I guarantee  to  teach  you  until  you 
get  a position.  Write  today  for  free  catalog  and  full 
particulars. 


Kupp  Elictric  INanlty  Ca. 


in  Van  list  ft 


C.  W.  R.  EICHHOFF, 

Chlof  EnsinMr.  Chieaao  Enflnoorlnf  Works. 
Dost.  53-x  Illinois  and  Cass  St  roots,  Chleafo,  III. 


WE  CAREY  A STOCK  OF 


CHAUFFEURS-0WIERS-BE6IIIERS  FREE 


KNAPP  GOODS 


copy  of  the  new  Instinctive.  Technical  Auto  Magazine, 
contains  40  illustrated  pages  of  valuable  information. 

THE  AMEII6AH  fiHAUFFEttl  JMButlerBd.  Cincinnati,  O. 


LEVY  ELECTRIC  CO. 

> Market  Street  SsaFrase 
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Runs  this  6 H.P.  jEngine  for  a 


10  hour  day  on  KEROSENE 


By  means  of  the  patent  throttle  you  can  run  it  as  a 4 H.  P. 

for  23  cents  a 


w t or  as  a L H.  r.  for  12  cents  a day. 
Many  other  strong  points;  force-feed  lubrication;  uniform  speed; 
sight-feed  fuel  supply;  automobile  muffler;  no  cranking;  runs  either 
way;  uses  any  fuel  oil  satisfactorily.  And  it’s  Guaranteed  for 
10  Years.  Write  for  catalog  and  30  days*  free  trial. 

--  - = WK  PAY  THE  FREIGHT  r — 

ELLIS  ENGINE  CO.,  70  Mullett  Street,  Detroit,  Mich. 


KENDRICK  & DAVIS  CO 


Made  in  one  size 
only  by  specialists 
in  engine  building. 
The  ICermath  hasn t 
an  equal  in  this 
k size  and  type, 
% absolutely  re* 
gardless  of 
J price.  Catalog 
M on  request. 

W KERMATH  MFG.  CO. 

W Dept.  20 

DETROIT, 
MICH.  J 


VACUUM  PUMPS 

Tools,  Hose  and  Parts 


for  daaaara  at  wholesale.  Elaciric 
or  gasoline  power.  Far  atatlonary 
houaa  or  flat  macblna  or  wagoo 
outfit  Oar  pump*  rugged,  will 
•taod  any  waar.  Asaemble  your  own 
machine.  Bavea  balf . Dapt.  E. 


VACUUM  SUPPLY  CO 


Ann  Arbor,  Mich 


We  make  a specialty  of  am  all.  compact  sturdy  little  dynamos 
for  oharglng  storage  batterlee  and  prlrate  llghtlnf  plants.  Ca- 
pacity. 5 to  80  sixteen  oandle-power  twenty  watt  tungsten 
lamps.  They  are  correctly  designed,  well  built,  liars  brush 
rocker,  reaction  brush  holder*,  removable  bronze  bearing  *h*U*. 
are  shunt  wound  for  voltages  from  6 to  110.  Also  motors  for 
from  100  to  600  watts  for  voltages  from  6 to  820.  Send  far 
Circular  "B"  for  prices,  also  all  parts  for  dynamos  and 
motors. 

FRED  R.  HEILMAN  442  Niagara  St, 


Buffalo,  N.  Y 
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Victor  Typewriter 
Company 

NEW  YORK 


The  Interchangeable  Platen  l 
as  one  Feature  of  the  ^ 

Victor  Typewriter 

ILLUSTRATES  the  wonderful  elasticity  of  Victor  service. 

Suppose  you  want  to  get  off  a rush  letter — a telegram — 
a communication  that  must  make  special  connections.  Your 
stenographer  has  some  half  completed  statement  and  a half  a 
dozen  carbon  copies  in  the  machine ; to  move  it  means 
hopeless  disarrangement. 

The  Advantage  of  the  Interchangeable  Platen 

If  you  have  an  additional  platen,  the  platen  in  the  machine  can 
be  removed  in  a “jiffy,”  the  other  one  substituted,  and  the  “rush” 
work  “goes  ahead”  on  the  “clean”  machine. 

This  completed,  the  other  is  replaced  with  the  previous  work 
carbons  and  statement  intact,  just  as  before. 

Aside  from  this  the  Victor  has  many  other  features  not  found 
in  any  other  machine. 

jsccur,  ivtruuun  LJLunu’tny , Lseyenuu 

bility,  Improved  Escapement,  Quality 
of  work , are  a few  of  these. 

A five  minute  demonstration  will 


convince  you. 
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A Folding  Typewriter 


For 

Your 

Personal 

Use 


IN  THE 


CoronA 

we  offer  you  every  up  to  date  feature  found 
on  the  expensive  office  machine — nothing  is 
left  out — but  weight  and  bulk.  Hence,  you 
can  carry  the  Corona  wherever  you  go,  just 
as  you  would  a camera. 

Simplicity  of  construction,  the  finest  mate- 
rials and  high  class  workmanship  insure  long 
life  and  freedom  from  repair. 

The  Corona  is  not  a cheap  machine,  it 
costs  fifty  dollars  but  it  will  pay  for  itself 
in  a short  time. 


Write  for  illustrated  booklet. 


Standard  Typewriter  Company 

142  Main  Street,  Groton,  N.  Y. 

Agencies  in  principal  cities  of  the  world. 


buy  at 
prices  when  jroo  can  bop  at 
your  own  price. 


STOP  ^°°'t  I*1?  before  ym 

bave  seen  our  cut  rate 
prices  on  all  makes  of  typewriter. 

Underwood,  Olivers.  L.  C.  Smiths,  Remingtons, 
Royals,  Smith  Premiers  and  othar  makes, 
aoma  as  low  as  $10.  Every  on*  PERFECT  and 
GUARANTEED  S years. 

Write  today.  Don  7 delay. 

Our  free  trial  offer  will  interest  you. 

All-Makes  Typewriter  Exchange  Co. 

155  N.  Clark  St  Chicago.  IIL 


Standard  Typewriters  $ 1 0^®® 

All  the  best  makes;  Smiths.  Remingtons,  Olivers. 
Underwoods,  etc-,  etc.,  visible  and  otherwise, 
at  H to  H manufacturer’s  prices.  500  type- 
writers at  $10  to  $15.  Fully  Guaranteed 
Two  Year*.  Send  to-day  for  catalogue  and 
k full  details  of  our  liberal  offer.  Write  now. 
Dept  385. 

DEARBORN  TYPEWRITER  EXCHAN6E  17  Monadnock  Block.  CMcifO,  III 


QUIT  Tobacco 


l 


For  your  wife's  sake— for  your  friend's  sake— 
for  your  health's  sake— QUIT f Quit  for  good 
arid  always,  but  don’t  punish  yourself  In  quit- 
ting, for  It  is  not  necessary.  Read  our  free 
book — " The  Tobacco  Problem"— then  use 
your  own  judgement  Address, 
i HE  DEWEY  CO.,  Dept.  JJ  , St  Louis,  Mo. 


Eyeglasses  Not  Necessary 

That  the  eyes  can  be  strengthened  so  that  eyeglasses  can  be  dis- 
pensed with  in  many  cases  has  been  proven  beyond  s doubt  by  the 
testimony  of  hundreds  of  people  who  publicly  claim  that  their  eye- 
dght  has  been  restored  by  that  wonderful  little  instrument  called 
"Actlna."  "Actlna"  la  a reliable  rem- 
edy for  Weak  Eyes,  Granulated  Lida. 
Iritis,  Cataracts,  etc.,  with  cutting 
or  drugging.  Over  95,000  "Actinaa" 
have  been  sold;  therefore  Actlna  is  not 
an  experiment. 

Miss  Lue  Terry,  Proctor  Home. 
Peoria,  111.,  writes: — "I  assure  you  I 
have  great  faith  in  'Actlna.'  I be 
11  eve  it  has  saved  me  from  total  blind- 
ness, and  as  an  eye  strength  oner  Is  better  than  any  spectacles 
jver  made." 

"Actlna"  can  be  used  with  perfect  safety  by  every  member  of  the 
Tamlly  for  any  affliction  of  the  eye,  ear,  throat  or  head. 

Send  for  our  FRJBB  TRIAL  offer  and  valuable  FREE  BOOK. 
Address  Actlna  Appliance  Co..  Dept.  205.  811  Walnut  St.,  Kansas 
?1ty.  Mo. 


THIS  OXYGENATOR  CT  D f—  f— 

booklet  I—  rC  tZL  r— 

Every  sick  mm  and  womaa  la  lbs  laai 
*ould  read  this  great  booKL*.  Chets 
nothing  to  get  it.  it  pain*  tho  way  to 
honest  health,  true  wealth,  real  happi- 
new.  The  mart  yon  have  suffaed.  tha  se- 
verer your  aUmaat,  tha  moro  yon  have 
"doatorsd" — the  mora  yon  need  to  rsad 
this  wondarful  story  about  Oxygenator, 
the  most  marvetais  discovery  «f  tho  aga  No  matter  whs*  tho 
age,  it  is  to  your  advantage  to  read  this  beoklst  trow  cover 
to  cover — whether  you  have  stomach  or  bowel  trouble^  than- 
matism,  liver,  kidney  or  bladder  disorder,  catarrh,  lung  ar 
bronchial  trouble,  blood  or  norroua  dlssase.  ailment  or  weak- 
ness peauliar  to  men  or  womav.  sorofula.  Bright*  a dWosso. 
blood  poison.  apfscdldtla.  or  what.  XI  thaws  hew  thouseagi 
have  been  aurei  hy  this  wondarful  dtaoovary  without  madhtao 
or  knife,  and  after  all  else  failed. 

WESTERN  OXYGENATOR  COMPANY 

BEATRICE,  NEBIL 


DON’T  TRY  TO  REDUCE  COST  OF  LIVING 


SELL  TYPEWRITERS  FOR  U8 

Is  your  present  Income  sufficient  to  meet  your  every  day  expen  see  and  leave  you  at 
least  a small  margin  to  put  away  for  that  "rainy  day"  that  ia  so  sure  to  comer 

If  it  is  not.  then  what  are  you  doing  about  it  to  better  the  conditions  ? 

To  earn  more  you  must  work  more!  Sell  Typewriters  for  us. 

Will  you  work  for  us,  on  a commission  basis,  and  help  us  Increase  our  sales  of  Fox 
Typewriters  In  your  vicinity  7 

We  have  nothing  free  to  offer — ours  is  a business  proposition  to  business  and  pro- 
fessional people  who  can— rand  will — devote  just  a little  of  their  spare  time  in  sending 
us  In  the  names  of  possible  purchasers  of  typewriters. 

Ministers,  doctors,  lawyers,  students,  clerks,  bookkeepers,  cashiers  and  men  in  all 
kinds  of  mercantile  business — these  are  the  men  we  want 

If  we  do  not  already  have  a local  representative  we  will  let  you  have  an  absolutely 
new,  latest  model,  visible  typewriter  at  our  regular  wholesale  price.  This  will  give  you 
a typewriter  for  your  own  use  and  to  use  as  an  occasional  sample  to  show. 

Write  today  for  catalog  and  ask  for  Local  A0*neY  offer.  Be  sure  and  mention 
Modern  Electrics  and  Mechanics. 


FOX  TYPEWRITER  COMPANY 

7306-7336  Front  Are., Grand  Rapid*, Mich. 


From  Modern  Electrics  St  Mechanics  for  June 

Name  

Address  
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Johnson's  Wood  Dye  is  equally 
adapted  for  use  on  old  and 
new  furniture- 


Bing  of  hard  and  soft  wood 
—floors,  woodwork  and  fur 
ture.  With  it  inexpensive 
Dds  may  be  finished  so 
are  as  beautiful  and 
: as  hard  wood.  Made  in 
dard  shades,  including 
Early  English,  Golden  \ 
the  red,  Fumed,  etc. 

« Wood  Dye  is  a combination  spirit 
f oil  preparation, embodying  all  the  good  qualitiesof  both 
Y a spirit  and  an  oil  stain,  with  the  disadvantages  of  neither. 

— It  is  unsurpassed  for  staining  reed  baskets  and  manual 
f training  models — also  for  burlap  and  other  wall  coverings. 

Johnson’s  Prepared  Wax.. 

A complete  finish  and  polish  for  all  wood  — floors,  woodwork,  A 
W furniture,  automobile  bodies,  etc.  Apply  with  a cloth  and  A. 
^ polish  with  a dry  cloth.  Gives  perfect  results  over  any  A 
v finish  — varnish,  shellac  or  oil.  A 


Johnson’s 
Prepared  Wax 
is  a lasting 
artistic  finish 
for  floors  - new 
or  old  - 


^ nnisn  — varmsn,  snenac  or  011. 

k For  Polishing  Automobile  Bodies  it  has  no  equal  for  a 
^ holding  the  luster  in  the  paint  indefinitely.  Sheds  A. 


water  and  is  the  one  preparation  that  elim- 
inates the  objectionable  dust-collecting  fea- 
1 ture,  leaving  a hard,  perfect,  smooth  finish.  A 
Johnson’s  Prepared  Wax  is  unsurpassed 
Ih  as  a polish  for  the  finest  mahogany  and 
OL  missionfurniture,includingpianos.  a 

Ask  your  paint,  hardware  or  drug  deal-  M. 
er  for  a free  copy  of  our  26c  book  M 
"The  Proper  Treatment  for  Ma 
Floors.  Woodwork  and  Furni- 
ture.*’  If  lie  hasn’t  a copy,  MWAdjpV 
write  us.  ./  A 

1^^  Authorities’’  w///  " 


There  is  nothing  equal  to 
d Wax 

for  polishing  Automobile  bodies 
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Modern  Electrics 
^ Mechanics  ^ 


HIS  issue  marks  the  last  number  of  Modern 
Electrics  & Mechanics  under  that  name. 

Beginning  with  the  July  number , it  will 
be  merged  with  Popular  Electricity  and 
the  World's  Advance,  both  of  which  will  be 
published  in  the  future  as  one  magazine 
under  the  title  of  POPULAR  ELECTRICITY 
AND  MODERN  MECHANICS. 

For  some  time  it  has  been  evident  to  the  publishers  of  both 
magazines  that  the  fields  covered  by  each  were  essentially  the 
same,  although  the  editorial  policies  differed  slightly  in  some 
respects.  After  due  consideration,  it  was  shown  conclusively 
that  the  merging  of  the  two  papers  would  effect  economic 
advantages,  making  possible  the  publication  of  a magazine 
absolutely  unparalleled  in  its  wealth  of  material  in  this  partic- 
ular field. 

The  new  magazine  will  be  published  by  the  Modern  Pub- 
lishing Co.,  82  Union  Square,  New  York  City,  and  its  editorial 
policy  will  be  quite  unique  in  the  field  of  popular  scientific  lit- 
erature. The  aim  will  be  two-fold,  namely,  to  afford  both 
entertainment  and  practical  instruction  in  the  world  of  sci- 
ence, electricity,  wireless  and  mechanics. 

The  present  policy  of  Popular  Electricity  and  the 
World's  Advance  in  presenting  bright  and  newsy  stories  of 
the  latest  achievements  of  science  will  be  fully  carried  out  and 
enlarged  upon,  and  each  number  will  be  replete  with  profusely 
illustrated  articles  covering  all  that  is  new  and  interesting  in 
the  World's  Advance. 
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THE  STRENGTH  OF  THE  HILLS 

High  in  the  Sierra  Nevadas,  the  Harnessed  Mountain  Streams 
Furnish  Power  and  Light  to  Far-Away  Los  Angeles 


By  Charles  Elmer  Jenney 


BACK  into  unmeasured  time  a little 
stream  of  the  mountains,  rather 
presumptuously  named  Big  Creek  in 
these  latter  days,  had  played  and  frol- 
icked over  boulder  and  cliff,  through  val- 
ley and  gorge,  high  up  in  the  Sierra  Ne- 
vadas. The  other  day  it  became  grown 
up  and  went  to  work,  and  is  now  turn- 
ing the  wheels  of  business  activity  in  Los 
Angeles,  two  hundred  and  seventy-five 
miles  away.  Its  former  playground, 
known  to  the  favored  few  who  have 
camped  out  in  the  high  Sierras  in  past 
summers  as  the  Big  Creek  Basin,  a beau- 
tiful little  rock- 
walled  valley  back 
in  the  wilds  of 
Fresno  County 
mountains,  is  now 
a basin  indeed,  or 
rather  a large  lake 
several  miles  long, 
made  so  by  two 
immense  dams  of 
re-enforced  con- 
crete. And  the 
many  small  water- 
falls, cascades  and 
swift  rushes  o f 
the  creek  down 
through  and  out  of 
’ it  are  now  com- 
bined in  one  swift 
leap  of  over  two  thousand  feet,  and  its 
excess  force  running  in  lightning  current 
over  aluminum  wires  to  a great  city  in 
a far  distant  part  of  California. 

The  whole  Sierra  Nevada  range  of 
California,  the  backbone  of  the  State, 
is  a vast  source  of  latent  power,  and 
this  one  project  is  but  a mere  unit  of 
which  hundreds  more  are  available  when 
capital  and  labor  are  able  to  unite  in 
civilizing  the  rude  force  of  nature.  Light 
and  power  for  the  whole  Pacific  Coast 
of  the  United  States  lie  sleeping  be- 
neath the  blanket  of  snow  that  enfolds 
the  Sierra  summits.  There  is  no  need 
to  encroach  on  the  few  well-known 


pleasure  resorts  like  the  Hetch-Hetchv, 
when  a hundred  drinking  cups  big 
enough  for  a western  metropolis  are 
dripping  along  the  range. 

A little  over  a year  ago  the  Pacific 
Light  & Power  Corporation  decided  to 
develop  one  of  the  most  favorable  -of 
these  mountain  storage  situations  at  Big 
Creek,  about  seventy  miles  east  of  Fres- 
no, in  the  Sierras.  It  is  located  in  al- 
most the  exact  centre  of  the  State  of 
California  in  its  north  and  south  direc- 
tion. The  natural  conditions  made  it 
one  of  the  most  feasible,  and  by  dam- 
ming Big  Creek,  a 
branch  of  the  up- 
per San  Joaquin 
River,  at  a narrow 
pass  and  by  erect- 
ing another  lesser 
dam  at  the  only 
other  low  point  in 
the  outline,  a large 
lake  could  be 
formed  of  the  Big 
Creek  Basin,  and 
peculiarly  well  sit- 
uated for  control- 
ling the  thus  pent- 
up  force. 

The  Stone  & 
Webster  Construc- 
tion Company,  of 
Boston,  undertook  the  project  and  suc- 
cessfully carried  it  through  to  comple- 
tion. The  country  was  a wild  one,  ac- 
cessible only  to  pack-trains  with  difficul- 
ty, and  for  the  conveying  of  the  vast 
quantity  of  material  and  machinery 

necessary  one  of  the  first  steps  was  the 
construction  of  a mountain  railroad  fif- 
ty-six miles  long,  one  of  the  most 

crooked  in  the  World  and  with  many  ex- 
cessively steep  grades.  ' This  cost  in  the 
neighborhood  of  five  million  dollars.  In 
addition  to  the  clearing  of  forests  from 
the  basin  and  the  right  of  way  in  a 
diagonal  line  across  the  mountain  to  the 
plains^,  incidentally  about  one  .hundred 


A VIEW  IN  THE  TWELVE-FOOT  TUNNEL,  SHOWING 
THE  LABORERS  OR  “TUNNEL  STIFFS”  AS  THEY 
ARE  KNOWN 
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THE  INCLINED  RAILWAY  AT  POWER  HOUSE  NO.  2. 
THIS  RAILWAY  RISES  FROM  3,800  TO  4,800  FEET 
AND  HAS  A TOTAL  LENGTH  OF  6,000  FEET. 

A GROUP  OF  SHACKS  USED  BY  THE  WORK- 
MEN MAY  BE  SEEN  AT  THE  RIGHT 


A VIEW  OF  DAM  NO.  2,  LOOKING  NORTH,  BEFORE 
THE  BASIN  WAS  CLEARED 


and  twenty-five  miles  of  wagon  road 
was  constructed,  which  means  a great 
deal  with  one  familiar  with  the  rugged- 
ness of  this  range.  Right  through  the 
mountain  they  drilled  a new  channel  for 
the  impetuous  waters — a tunnel  twelve 
feet  in  diameter  and  six  miles  long; 
through  granite  of  such  compression  that 
the  electric  drills  fast  dulled.  The  pow- 
er of  neighboring  mountain  streams  was 
called  into  use  in  the  form  of  electricity 
to  carry  on  the  work.  Three  thousand 
six  hundred  men  were  employed  at  one 
time  on  the  work  and  the  names  of  sixty 
thousand  men  altogether  are  shown  on 
the  payrolls.  In  spite  of  the  inability 
to  carry  on  the  work  during  part  of  the 
winter  months,  the  undertaking  was 
completed  in  a little  over  a year’s  time, 
and  the  power  turned  on  just  before 
midnight  of  November  7th.  Within  an 
hour  the  full  output  of  one  of  the  two 
power-houses,  80,000  horse-power,  was 
passing  over  the  line  that  runs  nearly 
one-third  the  length  of  the  State. 

This  transmission  line  has  its  own  re- 
markable features.  Starting  from  two 
twelve-story  re-enforced  concrete  power 
houses,  each  of  which  cost  in  ex- 
cess of  half  a million  dollars,  and 
wherein  are  installed  the  most  com- 
plicated and  latest  electrical  appli- 
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ances,  the  current  passes  over  alum- 
inum wires  one  inch  in  diameter,  from 
one  steel  tower  to  another,  down  the 
mountain  side,  across  the  foothills  and 
Iwo  hundred  miles  across  the  great  in- 
ferior plains  of  California,  to  the  city 
of  Los  Angeles.  The  securing  of  the 
right  of  way  for  the  placing  of  these 
towers  and  maintenance  of  the  line  was 
no  mean  task.  Eight  million  pounds  of 
aluminum  is  stretched  in  the  two  long 
cobwebs,  spread,  as  it  were,  in  a night. 
This  means  that  the  equivalent  of  the 
entire  output  of  aluminum  of  the  United 
States  for  a year  was  consumed  in  this 
one  job.  The  combined  capacity  of  the 
two  power  houses,  which  are  four  miles 
apart,  is  150,000  h.p.  It  brings  back 
the  fancies  of  the  Arabian  Nights  to  us 
adults  again,  to  realize  that  the  power 
to  move  mountains  is  traversing  the  lit- 
tle shining  wire ; that  the  turning  of  one 
wheel  by  the  water  up  in  the  mountain 
will  turn  a thousand  car  wheels  in  a 
great  city  a day’s  journey  away.  This 
is  believed  to  be  the  longest  power  trans- 
mission in  the  world. 

It  cost  twelve  million  dollars  to  com- 
plete the  work,  yet  so  overshadowed  is 
it  by  the  great  canal  project  that  com- 
paratively few  people  have  ever  heard 
of  it.  Within  the  bounds  of  the  moun- 


POWER  HOUSE  NO.  I AT  BIG  CREEK.  THIS  BUILD- 
ING IS  OVER  TEN  STORIES  HIGH  AND  CON- 
STRUCTED OP  CONCRETE.  THE  WINDOWS  ARE 
NUMEROUS  AND  SO  ARRANGED  AS  TO  PER- 
MIT THE  MAXIMUM  OF  LIGHT  TO  ENTER 
THE  BUILDING 


A DISTANT  VIEW  OF  POWER  HOUSE  NO.  I AND 
KERSCHOFF  DOME 
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tain  region  of  this  one  county  of  Cali- 
fornia there  is  sufficient  latent  power 
undeveloped  but  fully  capable  of  being 
developed,  to  supply  San  Francisco  and 
the  other  Bay  cities  with  all  their  light 
and  power. 

Men  in  these  days  are  realizing  the 
eternal  truth  embodied  in  the  ancient 
psalm,  “I  will  lift  up  mine  eyes  unto  the 
hills,  whence  cometh  my  help.” 

Back  and  forth  across  the  mind  flash 
the  two  pictures  so  different,  and  yet 
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each  so  vivid — the  beautiful  mountain 
valley  with  its  blue  lake,  with  the  Keiser 
Summit  outlining  its  horizon,  and  the 
magnificent  pines  darkening  the  slopes, 
off  in  any  direction  from  any  of  the 
surrounding  heights  are  seen  trackless 
snow-vistas  equal  to  the  best  Switzer- 
land can  afford ; and  the  other,  the  beau- 
tiful city  of  the  Angels  set  amidst  the 
green  of  its  orange  groves.  And  a touch 
hath  made  them  kin. 


A TYPICAL  SCENE  DURING  THE  CONSTRUCTION  OF  THE  POWER  PLANTS. 
PACK  MULES  WERE  PRACTICALLY  THE  ONLY  MEANS  OF 
TRANSPORTATION  IN  THE  BEGINNING  BEC  AUSE  OF  THE 
ROUGH  CHARACTER  OF  THE  COUNTRY 


A GIGANTIC  SILENCER 


The  principle  of  the  Maxim  silencer 
has  been  suggested-to  solve  the  problem 
of  eliminating  the  disagreeable  rumble 
of  huge  generators. 

Because  of  the  great  speed  at  which 
the  generators  of  the  201st  Street  Sta- 
tion of  the  United  Electric  Light  & Pow- 
er Company,  of  New  York,  are  run,  the 
sound  is  carried  out  through  the  ven- 
tilating doors,  disturbing  the  sleep  of 
nearby  residents. 

Professor  Sabine,  of  Harvard  College, 
and  his  associate.  Professor  Swan,  have 
worked  out  an  elaborate  system  which 
they  think  will  do  away  with  the  sleep- 
disturbing  roar  in  the  future.  They  be- 
lieve that  the  rush  of  air  up  from  the 
basement  carrying  off  the  sound  of  the 
generators  through  the  open  doors  is  the 
vital  part  of  the  problem.  Due  to  the 
great  speed  at  which  the  turbine-driven 
generators  are  run  it  is  necessary  to 


keep  a draught  circulating  through  the 
generator  room.  Otherwise  the  air 
would  become  unbearably  warm  and  the 
machines  would  be  overheated  to  a dan- 
gerous degree. 

A system  has  been  devised  whereby 
the  air  from  the  basement  will  be  con- 
ducted into  a small  well,  which  will  lead 
to  the  first  floor.  This  well  is  to  be 
equipped  with  partitions  arranged  close 
together  after  the  fashion  of  the  series 
of  compartments  in  the  Maxim  silencer. 
The  partitions  are  made  of  thin  boards 
which  provide  a substantial  foundation 
for  layer  after  layer  of  felt  made  of  cat- 
tle hair.  The  felt  is  three  inches  thick. 
The  idea  is  that  when  the  air  rushes 
through  the  well  to  the  first  floor  the 
sound  will  be  killed,  as  in  the  Maxim 
silencer,  and  the  rumble  of  the  genera- 
tors reduced  to  a minimum. — Frank  H. 
Jones. 
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THE  MARCONI  STATION  AT  SAN  PEDRO, 

CALIFORNIA 


By  Stanley  E.  Hyde 


THE  latest  commercial  station  be- 
longing to  the  Marconi  Company 
on  the  Pacific  Coast  and  in  the  United 
States,  is  situated  at  the 
little  port  of  Los  An- 
geles harbor,  or  as  the 
natives  would  term  it, 

East  San  Pedro.  It  is 
situated  near  the  water 
front  and  from  the 
outside  the  station  ap- 
pears as  in  one  of  the 
accompanying  views, 
which  shows  the  two- 


comprises  a va^ve  tuner  and  telephone 
receivers.  Aside  from  these,  there  are 
placed  on  the  desk  of  the  operator  a 
sounder  connected  to  the 
Western  Union  system 
and  a telephone.  A 
switchboard,  on  which 
are  mounted  numerous 
switches,  rheostats,  and 
a volt  and  ammeter,  is 
within  convenient  reacli 
of  the  operator. 

This  station  (KPJ) 
works  with  ships  along 


VIEWS  OF  THE  NEW  MARCONI  STATION  AT  SAN  PEDRO,  CALIFORNIA 
At  the  ToDj  the  Exterior  of  the  Station.  S-howing  the  Building  and  the  Two  Masts.  At  the  Left,  the  Com- 

?lete  Transmitting  Set,  Showing  the  Rotary  Spark  Gap,  Helix,  Condenser,  and  Transformer  in  the 
mmediate  Foreground.  At  the  Right,  a Closer  View  of  the  Rotary  Gap  in  operation. 


room  house,  the  aerial  and  the  masts. 
The  tallest  mast  is  200  feet  high  while 
the  shorter  one  is  but  50  feet. 

The  transmitting  set  of  this  station 
comprises  a five  kilowatt  commercial 
transformer,  which  may  be  seen  at  the 
right  of  the  illustration  depicting  the 
complete  transmitting  apparatus,  a ley- 
den  jar  condenser,  oscillation  transfor- 
mer and  rotary  spark  discharger.  The 
discharger  is  operated  by  a small  induc- 
tion motor,  a closer  view  of  which  is 
shown  in  another  illustration.  A spark 
can  be  seen  jumping  from  the  fixed  elec- 
trodes. 

As  for  the  receiving  apparatus,  this 


the  southern  California  coast  and  also 
with  the  station  at  Avalon,  Catalina  Is- 
land. Three  operators  are  kept  busy 
handling  the  traffic  and  work  their 
watches  at  eight  hour  shifts. 


In  northern  Arizona,  Utah,  Nevada, 
southern  Idaho,  and  western  Wyoming, 
the  fires  in  national  forests  set  by  camp- 
ers have  decreased  in  four  years  from 
nearly  a third  to  approximately  one- 
fifth.  Lightning  fires  have  increased 
from  less  than  one-fourth  to  nearly  one- 
half.  The  relatively  larger  proportion 
from  lightning,  however,  is  due  partly 
to  decrease  in  other  causes. 
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DO  RADIO  GHOSTS  EXIST? 

The  Experiences  of  Wireless  Operators  with  Freak  Atmospheric 
Conditions  Give  Rise  to  This  Momentous  Question 

By  Alfred  C.  Pickells 

U.  S.  Radio  Inspector 


IF  the  signals  energizing  one’s  ra- 
dio receiving  apparatus  should  come 
in  loud  and  strong,  should  suddenly 
decrease  in.  volume  or  die  out  alto- 
gether, and  then  should  as  suddenly 
resume  their  former  strength,  continu- 
ing as  if  there  had  been  no  interrup- 
tion at  the  transmitting  station,  the 
supposition  would  be  that  something 
wjas  wrong  with  the  detector  or  that 
the  power  at  the  transmitting  station 
was  varying.  Either  might  be  the 
case.  But  what  is  the  operator  to  sup- 
pose when  the  same  effect  is  frequently 
encountered  at  approximately  the 
same  location?  Neither  detectors  nor 
transmitting  apparatus  wait  for  loca- 


investigation  and  experiment  have  es- 
tablished the  fact  that  certain  locali- 
ties and  certain  atmospheric  conditions 
absorb  or  reflect  sound  waves.  At  sea 
they  call  them  “Ghosts”  because  they 
interfere  with  the  blasts  from  the  fog 
horns.  Unfortunately,  little  or  no  data 
has  been  collected  bearing  on  this  con- 
dition in  radio  telegraphy,  but  the  ex- 
periences of  operators  give  rise  to  the 
question:  Are  there  radio  ghosts?  In 
other  words,  are  electric  waves  re- 
fracted ? 

Such  a condition  is  a serious  matter 
in  the  aerial  transmission  of  sound 
when  it  is  applied  to  seafaring  work. 
It  means  that  lives  are  at  stake;  that 


(H  There  are  certain  sections  on  the  North  Atlantic  coast  which 
seem  to  be  “blind”  under  certain  conditions.  It  has  been  fre- 
quently noted  by  operators  on  coastwise  ships  that  on  approaching 
Charleston  the  signals  from  that  station  will  suddenly  diminish  in 
strength  or  die  out  altogether,  remain  so  for  a period  covering  the 
length  of  time  necessary  to  travel  several  miles,  and  then  resume 
their  normal  strength. 


tion  to  exhibit  their  freaks. 

For  instance,  there  are  certain  sec- 
tions on  the  North  Atlantic  coast 
which  seem  to  be  “blind”  under  cer- 
tain conditions.  It  has  been  frequent- 
ly noted  by  operators  on  coastwise 
ships  that  on  approaching  Charleston 
the  signals  from  that  station  will  sud- 
denly diminish  in  strength  or  die  out 
altogether,  remain  so  for  a period  cov- 
ering the  length  of  time  necessary  to 
travel  several  miles,  and  then  resume 
their  normal  strength.  There  are  other 
instances  at  various  localities  in  which 
operators,  who  have  been  receiving 
messages,  have  noted  the  same  effect 
covering  shorter  periods  of  time;  in 
other  words,  in  which  the  intensity  of 
the  signals  was  alternately  strong  and 
weak. 

In  the  aerial  transmission  of  sound, 


property  to  the  amount  of  millions  of 
dollars  may  be  lost  in  a few  short 
hours. 

The  volume  of  sound  emitted  from 
the  axis  of  the  bell  of  the  average  first- 
class  trumpet  or  siren  has  been  calcu- 
lated to  be  from  ten  to  fifteen  times 
greater  than  that  of  the  largest  loco- 
motive or  ship’s  whistle.  Should  this 
enormous  blast  spread  laterally,  as  it 
was  supposed  when  aerial  signals  were 
first  constructed,  the  sound  waves 
from  the  siren  would  travel  horizontal- 
ly to  a distance  of  eighteen  miles,  from 
the  trumpet,  eleven  miles,  and  from 
the  12-inch  whistle,  ten  miles. 

This  would  mean  that  the  navigator 
would  first  hear  the  signal  about  eigh- 
teen miles  off  shore  and  by  its  guidance 
steer  directly  for  his  objective  point — 
a fact  which  might  make  it  appear  that 
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such  a system  would  give  thorough 
protection  to  the  navigator  in  foggy 
weather.  But  it  often  occurs  that  he 
will  hear  the  signal  at  its  outer  range, 
then  pass  through  irregular  intervals 
of  silence  that  sometimes  stretch  out 
to  four  or  five  miles  in  extent.  Some- 
times he  will  hear  a double  report  from 
two  widely  different  points  ahead.  One 
is  the  original,  one  its  echo;  but  the 
two  are  exact  in  tone.  The  question 
therefore  arises:  Which  is  the  orig- 

inal? Which  course  shall  he  follow? 
There  are  other  times,  for  instance, 
when,  having  heard  the  signal  dis- 
tinctly on  his  starboard  bow,  he  passes 
through  an  area  of  silence  and  hears 
it  again — as  distinct  as  before — on  his 
port  bow.  Then  the  question : Is  this 
an  echo,  or  has  a cross-current  swerved 
him  from  his  course? 

In  the  evening  of  February  21,  1901, 
the  Pacific  Mail  steamship  Rio  de  Ja- 
neiro approached  the  entrance  to  the 


passed.  The  pilot  was  a man  of  long 
experience.  He  steered  by  the  fog 
signals  of  Point  Bonita  and  Lime 
Point  on  the  north  and  of  Fort  Point 
on  the  south,  selecting  by  this  help  a 
course  which  undoubtedly  would  give 
the  dangerous  rocks  off  Fort  Point  a 
wide  berth. 

A half  hour  passed  thus,  then  the 
warning  notes  suddenly  faded  into  a 
deep,  uncanny  silence.  The  pilot  tried 
his  whistle,  hoping  to  get  an  echo  from 
the  high  bluffs  of  Point  Diablo.  He 
listened  often,  and  having  listened  in 
vain,  shook  his  head  at  the  gravity  of 
the  situation.  He  knew  that  there  ex- 
isted a certain  condition  that  the  mari- 
ner has  termed  the  “Ghost.” 

Forty  minutes  later  and  barely  a half 
mile  farther  in,  the  Rio  de  Janeiro 
rested  at  the  bottom  of  the  ocean. 
Captain  Ward  had  met  his  death  and 
130  persons  out  of  the  210  on  board 
had  been  drowned.  And  all  this  oc- 


JTT  The  volume  of  sound  emitted  from  the  axis  of  the  bell  of  the 
average  first-class  trumpet  or  siren  has  been  calculated  to  be 
from  ten  to  fifteen  times  greater  than  that  of  the  largest  locomotive 
or  ship’s  whistle.  Should  this  enormous  blast  spread  laterally,  as  it 
was  supposed  when  aerial  signals  were  first  constructed,  the  sound 
waves  from  the  siren  would  travel  horizontally  to  a distance  of 
eighteen  miles,  from  the  trumpet,  eleven  miles,  and  from  the  12- 
inch  whistle,  ten  miles. 


Golden  Gate  in  a dense  fog.  Under 
the  circumstances  the  ship  was  a pos- 
sible victim  of  two  dangers — that  of 
being  run  down  if  at  anchor,  or  that  of 
stranding  if  under  way. 

The  Pacific  Mail  Steamship  Com- 
pany considered  the  act  of  anchoring 
the  lesser  of  the  two  risks  and  their 
regulations  so  ordered.  The  ship, 
therefore,  anchored.  But  the  seafar- 
ing man  knows  that  just  as  much  dan- 
ger, if  not  more,  threatens  the  ship  in 
a fog  and  out  of  command.  Hence,  at 
5 130  a.  m.  the  following  day,  when  the 
mist  showed  the  first  signs  of  break- 
ing, the  commander,  Captain  William 
Ward,  gave  the  order  to  proceed. 

A few  miles  farther  in  the  fog  set- 
tled again.  They  were  already  in  the 
channel ; the  opportunity  to  anchor  had 


curred  well  within  the  range  of  audi- 
bility of  four  fog  signals  which,  proofs 
afterward  declared,  had  been  kept  in 
continuous  operation. 

It  was  nearly  twenty-twp  years  be- 
fore the  loss  of  the  Rio  de  Janeiro 
that  the  wrecking  of  the  steamer 
Rhode  Island  caused  the  revelation  of 
these  startling  facts,  and  upon  these 
facts  the  owners  based  the  reasonable- 
ness of  their  orders.  But,  as  in  the 
case  of  the  Rio  de  Janeiro , the  Rhode 
Island  also  demonstrated  that  it  was 
sometimes  necessary  to  disregard  these 
orders. 

In  a similar  way  it  was  caught  in 
the  channel  of  the  West  Passage  lead- 
ing into  Narragansett  Bay  after  having 
been  guided  by  the  fog  signal  at 
Beaver  Tail  Point.  An  hour  later, 
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while  groping  blindly  in  the  thick  mist 
in  the  center  of  an  area  of  silence,  the 
vessel  crashed  on  the  rocks  of  Bonnet 
Point.  When  the  fog  lifted  in  the 
morning,  November  7,  1880,  it  was 
found  that  the  vessel  was  within  one 
and  one-half  miles  of  a fog  signal 
whose  range  of  audibility  was  about 
ten  miles.  • 

Naturally  the  officers  and  passengers 
swore  that  the  fog  signal  was  not 
sounding  at  the  time.  Quite  as  natur- 
ally, also,  persons  residing  for  many 
miles  on  either  side  along  the  coast 
testified  that  it  was  sounding  uninter- 
ruptedly, because  they  had  heard  it. 

It  was  this  wreck  which  prompted 
the  Lighthouse  Service  to  engage  in 
an  investigation  of  the  acoustic  condi- 
tions surrounding  this  fog  signal.  In 
his  report  Lieutenant  Commander 
Chadwick,  U.  S.  N.,  said : 


results  and  the  report  which,  in  the 
meantime,  came  from  Portland,  Me., 
that  the  Cape  Elizabeth  fog  signal, 
nine  miles  away  to  the  southwest, 
could  be  plainly  heard  in  the  city  of 
Portland  in  spite  of  northeast  gales 
which  blew  directly  against  the 
sound,  and  that  it  could  not  be  heard 
in  the  intervening  distance,  aroused  the 
scientists  in  both  the  United  States  and 
British  lighthouse  services  to  advance 
theories.  They  were  infant  theories 
and  therefore  aroused  controversies; 
but  out  of  the  controversies  came  an 
accepted  explanation. 

Refraction  was  considered  the  of- 
fending cause.  Whenever  the  lower 
current  of  air  opposes  the  direction  of 
the  sound  and  there  exists  a favoring 
current  in  the  upper  air,  it  was  claimed 
that  the  front  of  a wave  of  sound  is 
tilted  upward.  Sound  waves,  too,  were 


Refraction  is  considered  the  cause  for  areas  of  silence.  When- 
ever  the  lower  current  of  air  opposes  the  direction  of  the 
sound  and  there  exists  a favoring  current  in  the  upper  air,  it  is 
claimed  that  the  front  of  a wave  of  sound  is  tilted  upward.  Sound 
waves,  too,  are  said  to  have  a tendency  to  spread  laterally.  More- 
over, cold,  denser  air  is  found  to  reflect  them.  Hence  one  of  the 
explanations  that  has  been  tendered  is  that  the  combined  effects 
of  reflection  and  the  lateral  spreading  of  the  waves  themselves 
causes  them  to  descend  to  earth  again  at  some  point  farther  on. 


“In  the  summer  of  1881,  in  a heavy 
fog,  while  running  from  Narragansett 
Pier  to  Newport,  I came  near  wreck- 
ing the  steamer  Cactus  by  steaming  as 
near  to  Beavertail  as  possible,  that  I 
might  find  out  for  myself  if  the  fog 
signal,  which  I could  not  hear,  was 
really  sounding.  It  was  not  until  we 
were  abreast  of  the  signal  that  we 
heard  it  at  all,  and  then  it  burst  sud- 
denly on  us  as  if  it  had  just  been 
started.  We  carried  the  sound  on  an- 
other course  clear  to  Newport,  and 
lying  there  the  next  day,  Sunday,  in  a 
fog,  we  heard  it  all  day.  In  1885, 
when  I spent  a day  cruising  round 
Beavertail,  I heard  it  at  points  where 
I did  not  hear  it  in  1881 ; and  I did  not 
hear  it  in  1885  at  points  where  I did 
hear  it  distinctly  in  1881.” 

Lieutenant  Commander  Chadwick’s 


said  to  have  a tendency  to  spread  later- 
ally. Moreover,  cold,  denser  air  was 
found  to  reflect  them.  Hence  the  ac- 
cepted explanation  was  that  the  com- 
bined effects  of  reflection  and  the  lateral 
spreading  of  the  waves  themselves 
caused  them  to  descend  to  the  earth 
again  at  some  point  farther  on. 

But  there  was  still  another  explana- 
tion to  be  made;  another  question  to  be 
answered.  Why  should  the  same  condi- 
tion exist  when  the  wind  did  not  blow? 
A few  months  after  the  Rhode  Island 
stranded,  the  yacht  Galatea  ran  ashore 
in  a dead  calm  and  fog  on  Little  Gull 
Island,  in  Long  Island  Sound,  within  a 
half-mile  of.  the  fog  signal.  The  navi- 
gator did  not  hear  the  signal  at  all, 
though  proof  was  given  that  it  was  heard 
in  varying  directions  and  distances  as 
great  as  sixteen  miles. 
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The  suggestion  was  made  that  local 
conditions  might  be  responsible.  But 
this  was  refuted;  and  an  extract  from 
the  journal  of  Professor  Milton  W. 
Humphrey,  of  the  University  of  Vir- 
ginia, showed  that  such  phenomena  ex- 
isted over  land  as  well  as  over  water. 

'‘June  17,  1864. — Breckenridge,  with 

11.000  men,  was  joined  by  Early  with 

4.000  at  Lynchburg,  Va.  We  were  in- 
trenched around  the  southern  limits  of 
the  city.  Hunter,  with  about  20,000 
men,  was  driving  in  our  cavalry  from 
the  direction  of  Bedford  City,  nearly 
south.  The  weather  was  very  hot  and 
there  had  been  no  rain  for  a long  time. 
About  6 p.  m.  I observed  shells  explod- 
ing in  the  air  in  our  front,  but  I could 
hear  neither  the  guns  nor  the  shells, 
though  the  distance  was  barely  two 
miles.  I called  the  attention  of  others 
to  the  phenomenon,  and  their  observa- 


they  worked,  but  they  suffered  aberra- 
tions of  products  and,  therefore,  issued 
no  advice.  They  knew  of  no  law  which 
would  foretell  the  appearance  of  these 
acoustic  clouds,  the  length  of  their  visita- 
tions, nor  the  place  which  they  might 
select  for  their  operations. 

There  is  much  in  these  facts  suggest- 
ing that  certain  conditions  may  exist  in 
radio  transmission.  The  theories  which 
have  been  advanced  concerning  the  trans- 
mission of  electric  waves  are  somewhat 
similar  to  those  describing  the  propa- 
gation of  sound  waves  and  light  waves. 

In  radio  transmission  we  have  what 
are  termed  “freaks,”  the  phenomenon 
that  permits  of  the  reception  of  signals 
at  record-breaking  distances.  It  is  known 
also  that  the  atmosphere  can  be,  and  fre- 
quently is,  so  irregularly  ionized  by  lo- 
cal static  electrical  conditions  as  to  com- 
pletely destroy  the  signals  sent  out  by 


I*1  radio  transmission  we  have  what  are  termed  “freaks,”  the 
phenomenon  that  permits  of  the  reception  of  signals  at  record- 
breaking  distances.  It  is  known  also  that  the  atmosphere  can  be, 
and  frequently  is,  so  irregularly  ionized  by  local  static  electrical 
conditions  as  to  completely  destroy  the  signals  sent  out  by  even 
the  more  powerful  shore  stations.  In  practical  radio  telegraph 
work  this  is  partially  overcome  by  the  use  of  gaps  of  high  spark 
frequency. 


tions  were  in  accord  with  mine.  About 
sunset,  when  the  shells  were  still  ex- 
ploding, the  reports  not  only  suddenly 
became  audible,  but  seemed  unusually 
loud.  Then  we  also  heard  the  guns.” 

Professor  John  Tyndall,  the  scientific 
adviser  of  the  Elder  Brethren  of  Trinity 
House,  or  the  British  Lighthouse  Serv- 
ice, explained  such  phenomena  to  be  due 
to  the  existence  of  an  acoustic  cloud  in 
the  atmosphere,  a cloud  which  obstructs 
the  waves  of  sound  in  the  atmosphere 
in  the  same  manner  that  heavy  clouds 
break  the  sun’s  rays.  He  claimed  that 
such  a cloud  consisted  of  air  of  different 
density  and  humidity  than  the  surround- 
ing atmosphere;  that  it  also  existed  in 
clear  as  well  as  foggy  weather. 

Though  Professor  Tyndall  and  other 
scientists  explained  the  cause,  when  it 
came  to  suggesting  a remedy,  their 
brains  went  the  fog  signals  one  better — 


even  the  more  powerful  shore  stations. 

In  practical  radio  telegraph  work  this 
is  partially  overcome  by  the  use  of  gaps 
of  high  spark  frequency.  Down  in  the 
Gulf  of  Mexico  there  are  numerous 
high-pitched  spark  stations  but  they,  also, 
have  noted  the  same  trouble;  they  have 
noted  that  “ghosts”  do  appear. 

Radio  transmission  has  been  within 
our  grasp  from  a practical  standpoint 
for  a little  over  eleven  years,  and  during 
those  years  the  energies  of  patentees 
have  been  directed  toward  the  develop- 
ment of  various  parts  of  the  apparatus. 
Some  scientific  data  has  been  collected 
in  distance  tests  and  energy  tests,  but 
the  facts  concerning  the  transmission  of 
electric  waves  through  space  under  var- 
ious conditions  have  not  been  much 
sought  after. 

It  is  a problem  that  may,  in  the  course 
of  time,  be  tackled  by  a corps  of  capa- 
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ole  investigators  who  may  bring  out 
revelations  that  may  put  the  Ghost,  if  it 
really  does  exist,  to  flight.  They  may 
show  that  the  waves  which  transmit 


radio  intelligence  are  in  a class  which 
will  prove  more  likely  of  control  than 
those  which  are  given  off  by  the  fog 
signals. 


THE  ENERGY  OF  THE  FUTURE 

The  Ultimate  Exhaustion  of  Our  Coal  Supply  Gives  Rise  to 
Several  Unique  Motive  Power  Producers 


By  Stephen  House 

Illustrations  from  drawings  made  by  the  author. 


IT  is  a question  of  no  small  interest  as 
to  what  will  occur  when  the  present 
sources  of  energy  are  exhausted.  We 
do  not  at  the  present  day  anticipate  fuel 
exhaustion,  though  future  generations 
must  face  the  problem  of  finding  a sub- 
stitute for  the  coal  which  is  so  plentiful 
to-day.  Many  factors  are  at  work  to 
prolong  the  supply  of  coal.  Oil,  natural 
gas  and  peat  all  lend  themselves  as  mo- 
tive powers  in  modern  engines.  It  is 
estimated  that  the  sources  of  these,  how- 
ever, will  be  forgotten  before  the  coal 
supply  gives  out.  Timber  is  a poor  sub- 
stitute. We  are  in  the  progressive  age 
distinguished  by  the  dominating  factors 
coal  and  steel.  This  must  give  place  to 
a period  of  conservation,  when  man’s 
whole  energies  and  powers  of  mind  must 
be  concentrated  on  the  task  of  utilizing 
supplies  of  energy  in  the  most  economic 
manner  and  to  prolong  new  sources. 
Among  the  factors  which  tend  to  pro- 
long the  coal  supply  are  the  increased 


economy  and  higher  efficiency  of  the  en- 
gines of  to-day  and  of  the  future,  as 
well  as  the  utilization  of  the  tremendous 
powers  possessed  by  running  water, 
where  the  energy  is  transformed  into  the 


transportable  electric  form.  It  has  been 
estimated  that  this  latter  source  will 
prove  unequal  to  the  demands  of  indus- 
tries at  their  present  rate  of  increase  in 
more  than  about  four  hundred  years. 


, 

This  reduces  man’s  resources  to  the  nat- 
ural ones,  viz.:  1 — Solar  energy;  2 — 

internal  heat  of  the  earth ; 3 — wind  pow- 
er; 4 — the  tides;  5 — the  ether,  and  6 — 
transmutation.  The  following  of  these 
may  be  set  aside  as  unfeasible : The  in- 
ternal heat  of  the  earth,  the  ether,  and 
transmutation.  The  first  is  rendered  im- 
practicable owing  to  the  enormous 
depths  to  which  shafts  would  have  to 
be  driven  in  the  earth  in  order  to  reach 
a temperature  zone  of  any  use.  The 
energy  contained  in  the  ether  as  calcu- 
lated is  immeasurable  and  were  it  pos- 
sible to  yoke  it  in  man’s  service  it  would 
prove  a source  of  infinite  supply.  One 
may  doubt,  however,  whether  the  gen- 
ius of  man  will  ever  be  able  to  harness 
it.  The  enormous  quantities  of  energy 
liberated  during  the  disintegration  of 
the  radio-active  substances  would  be  a 
tremendous  help,  but  little  real  assist- 
ance is  to  be  expected  from  this  quarter 
unless  man’s  ingenuity  devises  a means 
of  accelerating  the  process.  Though 
these  sources  appear  at  present  to  he-, 
utterly  outside  the  sphere  of  practical 
utilization,  they  supply  a field  as  yet  Uir- 
ploughed  for  the  brain  of  genius. 

There  are  left  to  us  then,  solar  energy* . 
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wind  energy  and  the  energy  of  the  tides. 
It  is  a debatable  point  whether  any  great 
use  will  ever  be  made  of  the  winds,  for 
it  is  discovered  that  a wind  travelling  at 
a rate  more  than  20-25  miles  per  hour 
causes  more  damage  to  the  machinery  of 
the  windmill  than  is  equalled  by  the  prof- 
it gained.  Advance  along  this  path  ap- 
pears to  lie  in  improved  and  strength- 
ened machinery.  Both  the  energy  of  the 
sun  and  the  energy  of  the  tides  lend 
themselves  to  very  practical  application 
and  each  is  worthy  of  closer  examina- 
tion. 

The  sun  is  continually  radiating  into 
space  enormous  quantities  of  energy  in 
the  form  of  light  and  heat  waves  and 
these  waves  when  focussed  to  a point 
are  sufficient  to  cause  fire.  This  is  well 
known.  The  first  system  erected  for 
the  purpose  of  using  the  sun’s  heat  in 
this  way,  employed  a huge  parabolic  lens 
to  concentrate  a wide  beam  of  rays  upon 
a small  stationary  boiler.  One  of  the 
chief  disadvantages  to  this  plan  was  the 
prohibitive  first  cost  which  the  results 
obtained  by  no  means  repaid.  Hence  the 
simpler  and  handier  method  of  heating 
water  in  shallow  pans  replaced  the  lens 


A series  of  shallow  pans  is  connected 
with  a reservoir  which  in  turn  is  con- 
nected with  an  internal  combustion  en- 
gine. Fig.  1 shows  a simplified  plan  of 
this.  The  pans,  A,  are  of  metal  with 
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an  outside  covering  of  felt  or  other  non 
conductive  material  such  as  sawdust, 
and  have  a double  glass  cover,  Fig.  2. 
Between  the  two  glass  covers  is  an  air 
space  of  about  % inch.  At  one  end 
these  pans  are  connected  with  a channel 
B (fig.  1)  which  discharges  into  the 


reservoir  C,  and  at  the  other  end  with 
the  channel  E,  which  leads  from  the  in- 
ternal combustion  engine.  A stream  of 
water  enters  each  pan  from  the  chan- 
nel E and  flows  very  slowly  through  to 
channel  B.  During  its  passage  it  is 
heated  to  about  1600  F.  by  the  heat  of 
the  sun  absorbed  through  the  glass.  The 
water  thus  warmed  flows  into  the  res- 
ervoir and  thence  to  the  internal  com- 
bustion engine,  where  it  gasifies  such 
fuel  as  ether,  liquid  carbon  dioxide, 
or  sulphur  dioxide,  which  gas  expand- 
ing in  the  piston  cylinder  sets  the  engine 
in  motion.  In  this  way  a continuous 
supply  of  energy  is  obtained  so  long  as 
the  sun  is  shining.  During  cloudy  days 
the  system  is  obviously  at  a standstill. 
In  countries  where  the  greater  number 
of  the  days  are  sunny,  as  in  California, 
Africa,  and  Australia,  such  a scheme 
ought  to  lend  itself  to  more  than  theo- 
retical consideration.  It  has  during  late 
years  been  used  very  successfully  in  both 
California  and  Egypt  and  must  play  a 
prominent  part  in  the  industrial  life  of 
the  future.  So  far  only  small  horse- 
power engines  have  been  employed, 
though  there  has  been  discovered  no  rea- 
son why  a higher  power  and  higher  de- 
gree of  efficiency  per  square  yard  of  land 
occupied  should  not  be  possible.  In  this 
system  full  use  is  made  of  the  sun’s  rays. 
The  loss  incident  upon  the  slope  of  the 
rays  during  the  morning  and  afternoon 
is  obviated  by  the  use  of  special  rotat- 
( Continued  on  page  806) 


Digitized  by  CjOOQle 


728 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  6. 


STEAMSHIP  "vATERLAND”  IN  DRYDOCK  LARGEST  RUDDER  IN  THE  WORLD 

Showing  the  Graceful  Lines  of  this  Huge  Ship  which  Workmen  Placing  the  Rudder  of  the  “Vaterland*', 
Closely  Resemble  those  of  a Fast  Yacht.  Showing  its  Huge  Proportions  and  Balanced  Design. 


THE  STEAMSHIP  “VATERLAND” 


THE  PROPELLERS  OF  THE  "VATERLAND”  AND  A PORTION  OF  ITS  HUGE  KEEL 

Four  Propellers  Revolving  at  a Speed  of  160  Revolutions  per  Minute  Drive  this  Latest  Goliath  at  23 
Knots  an  Hour.  Each  Propeller  is  19  Feet  7 inches  in  Diameter  and  Weighs  Nearly  16  Tons. 
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THE  STEAMSHIP  ‘VATERLAND’’ 

This  Latest  Ocean  Greyhound,  the  Largest  Ship  Afloat,  will 
Soon  Make  Her  Maiden  Trip 


IN  the  accompanying  collection  of 
views  is  shown  the  Vaterland — the 
world's  largest  steamer  at  the  present 
time.  This  huge  vessel  measures  950 
feet  in  length.  The  top  of  the  foremast 
rises  300  feet  above  the  keel,  which  is 
equivalent  to  the  height  of  the  average 
skyscraper  in  New  York  City. 

Although  of  huge  proportions,  the 
lines  of  the  Vaterland  are  so  graceful 
that  one  is  apt  to  fail  in  realizing  her 
immense  size.  In  fact,  the  lines  of  her 
long  narrow  prow 
rather  s u g g e s t 
those  of  a fast 
yacht  than  those  of 
a monster  ocean 
liner. 

In  the  building 
of  the  Vaterland  it 
was  necessary  to 
group  two  of  the 
1 a r g est  drydocks 
ever  constructed  to 
accommodate  the 
great  ship.  In  one 
of  the  accompany- 
ing views  may  be 
seen  the  prow  as 
well  as  one  of  the 
huge  anchors,  said 
to  be  the  largest  in 
the  world,  weigh- 
ing 1 1.8  tons.  The 
starboard  anchor 
weighs  10.5  tons.  The  liner  has  a ton- 
nage of  58,000. 

The  propellers  of  the  Vaterland 
set  a new  standard  for  size  in  such  con- 
struction. The  great  blades  suggest  a 
windmill,  strikingly  dwarfing  the  work- 
men standing  about  them.  Each  of  the 
four  powerful  propellers  has  a diameter 
of  nineteen  feet  seven  inches  and  weighs 
nearly  fifteen  tons.  When  the  quad- 
ruple propellers  revolve  at  a speed  of 
150  revolutions  a minute,  the  great  liner 
is  driven  forward  at  a speed  of  over  23 
knots  an  hour.  The  propellers  are  made 
of  the  finest  quality  manganese  bronze 
to  withstand  the  strain  which  is  put  upon 
them,  and  before  being  installed  they 


were  subjected  to  the  most  exhaustive 
tests. 

The  adjustment  of  the  rudder  of  a 
great  ocean  liner  is  one  of  the  marvels 
of  mechanics.  The  rudder  of  the  Valer- 
land  is  shown  in  one  of  the  accompany- 
ing views  while  being  placed  in  position. 
This  rudder  is  made  of  forged  steel  and 
weighs  50.5  tons.  It  is  of  the  balanced 
type  and  a considerable  part  of  its  sur- 
face extends  forward  of  the  rudder  post 
on  which  it  turns.  This  oflfers  a greater 
steering  sur- 
face than  the  con- 
ventional forms 
and  renders  it 
much  more  sensi- 
tive to  the  steer- 
ing wheel.  Inci- 
dentally the  rudder 
shaft  measures 
nearly  three 
feet  in  diameter. 
The  rudder  is  up- 
ward of  a fifth  of 
a mile  from  the 
navigating  bridge, 
yet  so  perfect  is 
the  machinery  con- 
trolling the  mam- 
moth rudder  that 
at  a touch  it 
swings  smoothly 
from  side  to  side. 
It  is  said  that  the 
great  ship  answers  her  helm  as  quickly 
as  a tugboat. 

The  Vaterland  is  a sister  ship  of  the 
Imperator , although  exceeding  her  in 
every  dimension.  This  new  monster 
liner  of  the  Hamburg-American  Line 
will  make  its  maiden  voyage  sailing  from 
Hamburg  May  14th  and  reaching  New 
York  May  21st. 


New  Jersey  is  said  to  have  the  great- 
est proportion  of  railroad  mileage  of  any 
State  in  the  country,  or  one  mile  of  rail- 
road to  every  three  square  miles  of  ter- 
ritory. This  makes  an  unusual  risk  of 
forest  fires  set  by  railroads. 
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AN  ELECTRICALLY.  FIRED  CANNON 

With  a Fair  Amount  of  Mechanical  Skill  the  Cannon  Described 
May  be  Constructed  at  Moderate  Cost 


By  Stanley  McClatchie 

Illustrations  from  drawings  made  by  the  author. 


THE  apparatus  herein  described 
will  be  found  not  only  interest- 
ing from  the  standpoint  of  the  scientific 
experimenter,  but  also  a source  of  per- 
ennial Fourth  of  July  entertainment. 
The  writer  has  built  several  of  these 
cannons,  and  can  testify  from  intimate 
experience  to  their  satisfactory  opera- 
tion. They  will  blast  through  pine  boards 
and  similar  materials  in  a very  formid- 
able manner,  and  will  produce  an  explo- 
sion which  can  be  heard  for  nearly  two 
miles.  Notwithstanding  the  violent  na- 
ture of  the  discharge,  its  effects  will  ex- 


ranged  that  when  pulled  back  by  means 
of  a string,  a circuit  through  the  dry 
cell  and  fine  wire  will  be  closed. 

The  form  of  the  pattern  required  for 
making  the  casting,  is  indicated  in  figs. 
1 and  2.  In  fig.  1 is  shown  a longitud- 
inal cross  section  of  the  pattern  em- 
bedded in  the  mould.  It  will  be  noted 
that  this  pattern  is  made  one  inch  longer 
at  one  end  than  is  the  finished  cannon. 
This  is  done  for  the  reason  that  in  cool- 
ing the  metal  will  sink  down  in  the  cen- 
ter, necessitating  the  removal  of  about 
an  inch  of  the  casting  at  the  pouring  end. 


FIGS.  I AND  2. — SIDE  AND  END  VIEWS  OF  THE  PATTERN  FOR  MAKING  THE  MOUI.D 


tend  for  only  ten  or  fifteen  feet  beyond 
the  muzzle,  owing  to  the  fact  that  the 
ramming  material  consists  of  nothing 
more  than  old  paper.  This  apparatus 
is  therefore  much  less  dangerous  to  han- 
dle than  large  firecrackers,  as  well  as 
being  far  less  expensive  to  operate. 

The  construction  of  the  outfit  is  com- 
paratively simple,  but  involves  a fair 
amount  of  skill  in  mechanical  arts.  The 
cannon  itself  consists  of  a section  of  %- 
inch  pipe  around  which  is  cast  a heavy 
layer  of  zinc  or  babbit  metal.  This  cast- 
ing is  mounted  upon  a small  box  con- 
structed of  heavy  hardwood.  Inside  this 
box  is  placed  a dry  cell.  The  firing 
mechanism  consists  of  a device  for  hold- 
ing short  lengths  of  fine  wire  over  the 
fuse  hole,  together  with  a spring  so  ar- 


In  one  side  of  the  pattern  a separate 
piece  is  inserted.  As  may  be  seen  in  fig. 
2,  this  piece  is  flat  and  projects  beyond 
the  sides  of  the  barrel,  forming  the  two 
lugs  by  which  the  cannon  is  attached  to 
its  base.  Great  care  should  be  exercised 
to  see  that  this  piece  tapers  properly 
with  respect  to  the  barrel  of  the  pattern. 
As  indicated  in  fig.  1,  this  taper  is  to 
amount  to  1/32-inch  either  side  of  a 
central  line  drawn  through  the  piece 
parallel  to  the  axis  of  the  barrel.  The 
upper  portion  of  the  barrel  has  a similar 
draught.  At  the  lower  end  of  the  pat- 
tern a short  stem  will  be  noted.  This 
stem  is  to  be  made  the  exact  diameter 
of  the  pipe  which  forms  the  center  of 
the  cannon.  After  the  pattern  is  with- 
drawn, this  pipe  (which  is  to  be  cut  an 
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FIG.  3- — SIDE  VIEW  OF  THE  FINISHED  CANNON,  SHOWING  THE  METHOD  OF  MOUNTING  AND  THE 

BATTERY  BOX 


inch  longer  than  required)  is  inserted 
in  the  resulting  hole  for  support. 

Now  to  prepare  the  mould.  Nail  to- 
gether a light  box  of  about  the  dimen- 
sions indicated  in  fig.  1,  taking  care  that 
the  joints  are  made  reasonably  tight.  Dip 
the  pattern  in  melted  paraffine  several 
times,  coating  it  to  a depth  of  about  1/32 
of  an  inch.  Insert  the  lower  stem  in  the 
hole  in  the  bottom  of  the  moulding  box. 
Prepare  a thick  liquid  solution  of  plaster 
of  paris,  and  pour  it  in.  When  the  plaster 
is  set,  place  the  mould  in  an  oven  until 
it  is  thoroughly  warmed.  The  paraffine 
will  thus  be  melted  from  around  the  pat- 
tern, making  possible  its  ready  removal. 

An  alternative  method  of  making  this 
mould  is  to  use  founders’  sand  instead 
of  plaster  of  paris.  This  latter  process 


may,  perhaps,  prove  less  difficult  where 
the  proper  material  is  obtainable.  The 
sand  used  must  be  obtained  from  some 
brass  or  iron  foundry,  as  no  ordinary 
earth  will  serve  the  purpose  properly. 
This  sand  is  to  be  moistened  to  an  easily 
workable  consistency  and  gently  packed 
around  the  pattern  as  it  stands  in  place 
in  the  moulding  flask.  Success  demands 
a good  deal  of  care  in  getting  the  sand 
moistened  to  just  the  right  point,  and  in 
packing  it  in  with  just  the  right  amount 
of  pressure.  Too  much  ramming  will 
make  it  impossible  to  withdraw  the  pat- 
tern clean  and  free,  and  too  little  will 
leave  a bad  mould.  Before  the  pattern 
is  removed  from  the  sand,  a number  of 
small  vent  holes  should  be  made  down 
through  the  mould  by  inserting  a piece 


FTG.  4. — TOP  VIEW  OF  THE  FINISHED  CANNON,  SHOWING  THE  ARRANGEMENT  OF  THE  DIFFERENT 

PARTS  FOR  IGNITING  THE  CHARGE 
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of  straight  wire  or  a hatpin.  This  is 
done  to  permit  the  escape  of  steam  from 
the  moist  sand  after  the  metal  is  run  in. 
No  matter  what  material  is  employed  in 


M. 

EAM. 


FIG.  5. — END  VIEW  OF  THE  CANNON  MOUNTED 
ON  THE  BATTERY  BOX 

making  the  mould,  several  trials  are  like- 
ly to  be  necessary  before  success  is  at- 
tained. This  experimenting  will  be  com- 
paratively simple  where  the  sand  is  used. 
With  plaster  of  paris  it  is  necessary  to 
take  the  moulding  box  completely  apart 
each  time  a new  trial  is  made.  On  the 
other  hand,  the  use  of  plaster  will  pro- 
duce a far  cleaner  mould,  resulting  in 
a casting  which  will  not  require  finish- 
ing up  to  nearly  the  extent  that  sand 
makes  necessary.  A good,  clear  mould 
is  the  first  and  most  important  essential 
to  a good  casting,  and  a plaster  mould  is 
therefore  preferable  if  successfully 
made. 

The  pipe  for  the  barrel  of  the  cannon 
should,  if  possible,  be  of  brass,  as  this 
has  a smoother  bore  than  ordinary  iron 
pipe.  Gas  pipe  may,  however,  be  em- 
ployed if  necessary.  The  pipe  is  cut  to  a 
length  of  8T4  inches,  and  with  a cap 
fitted  to  one  end,  is  inserted  in  the  hole 
at  the  bottom  of  the  mould  and  very 
carefully  centered.  It  should  be  fixed  in 
place  with  a little  plaster.  The  metal 


from  which  the  casting  is  made  may  be 
either  zinc  or  a good  grade  of  babbit. 
This  metal  may  be  melted  in  an  iron 
ladle  over  a very  hot  torch  or  gas  burn- 
er. The  flame  of  an  ordinary  gas  or 
gasoline  stove  may  be  made  to  suffice  by 
entirely  surrounding  the  fire  with  bricks 
or  clay  after  the  manner  of  a brass 
founding  furnace.  A blacksmith’s  forge 
is  likely  to  afford  the  simplest  solution 
of  the  problem,  however,  if  one  is  avail- 
able. The  hour  or  two  required  for  the 
melting  of  the  metal  by  the  burner 
method  may  be  reduced  to  a matter  of 
a few  minutes  by  the  use  of  a forge. 
Considerable  care  should  be  exercised  to 
see  that  the  metal  reaches  just  the  right 
temperature  before  pouring.  If  too  cold 
it  will  not  run  properly,  and  if  too  hot 
it  granulates  upon  cooling.  At  the  prop- 
er temperature,  a pine  stick  inserted  in 
the  molten  metal  will  instantly  ignite.  As 
the  heating  process  goes  on,  keep  test- 
ing with  a bit  of  wood  in  this  way.  As 
soon  as  the  flaming  point  is  reached,  run 
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FIG.  6. — THE  COMPONENT  PARTS  OF  THE  ELECTRIC 
FIRING  DEVICE 


the  metal  at  once  into  the  mould.  A 
considerable  period  of  time  should  be 
allowed  for  cooling,  as  parts  will  remain 
liquid  long  after  the  top  has  hardened. 
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The  resulting  casting  should  be  rea- 
sonably clear  and  free  from  blow  holes. 
If  it  is  not,  another  attempt  ought  to 
be  made,  as  an  imperfect  casting  might 
render  the  cannon  dangerous. 

It  may  be  suggested  that  it  would  be 
simpler  to  have  the  casting  made  at  a 
brass  foundry  than  to  take  the  trouble 
of  undertaking  the  work  above  de- 
scribed. This  course  is,  however,  ren- 
dered impractical  by  the  long  bore  of  the 
cannon.  If  this  hole  were  drilled,  it 
would  be  found  to  be  much  deeper  than 
the  length  of  any  ordinary  twist  drill 
obtainable.  In  addition,  the  difficulties 
involved  in  cutting  a hole  of  this  size  to 
any  depth  in  brass,  would  be  practically 
unsurmountable  to  anyone  not  possessed 
of  a large  drill  press  or  lathe.  Coring 
out  the  hole  would  be  similarly  imprac- 
tical owing  to  the  length  of  the  core  re- 
quired, and  the  fact  that  it  would  be 
necessary,  even  were  the  hole  success- 
fully obtained  in  this  way,  to  run 
through  a reamer  of  very  uncommon 
length.  The  method  of  casting  a metal 
of  low  melting  point  around  a pipe  core 
as  previously  described,  is  in  the  end 
the  simplest  and  most  satisfactory 
method. 

Having  obtained  a suitable  casting, 
finish  it  up  to  the  proper  external  dimen- 
sions, and  drill  a hole  at  the  point  indi- 
cated by  X in  figs.  3 and  4.  Into  this 
hole,  tightly  screw  a brass  bushing  with 
an  internal  diameter  of  1/16-inch.  It  is 
necessary  that  the  fuse  hole  should 
thus  made,  as  the  force  of  the  explod- 
ing  powder  is  sufficient  to  disintegrate 
the  casting  metal  were  it  exposed  at  any 
point. 

The  box  which  forms  the  base  of  the 
cannon  should  be  constructed  of  very 
heavy  materials  and  firmly  screwed  to- 
gether. A poorly  made  base  will  quick- 
ly go  to  pieces  under  the  action  of  ram- 
ming and  firing.  The  internal  dimen- 
sions of  this  box  should  be  just  such  as 
to  admit  an  ordinary  dry  cell.  The  ends 
are  finished  off  with  thin  squares  of 
wood  in  order  to  lend  a neater  appear- 
ance to  the  work.  The  cannon  is  bolted 
to  this  box  by  heavy  screws  in  the  man- 
ner shown  in  fig.  5. 

The  construction  of  the  firing  mech- 
anism may  be  gathered  from  figs.  3 and 
4.  The  parts  of  the  fuse  wire  holder 
are  shown  separately  in  fig.  6.  This  lat- 


ter device  consists  of  a brass  post  A , 
having  bolted  to  its  upper  end  the  sheet 
brass  part  B,  and  mica  insulation  C. 
Soldered  to  the  brass  post,  with  one  arm 
resting  on  the  outer  extremity  of  B,  is 
the  spring  brass  wire  D.  Another  spring 
wire  bent  as  indicated  at  E , is  soldered 
to  the  cannon  just  in  front  of  the  fuse 
hole.  The  fuse  wire  is  slipped  between 
B and  D,  and  then  drawn  on  under  E. 
The  piece  of  mica  C serves  to  insulate  B 
from  the  cannon.  Other  materials  than 
mica  may,  of  course,  be  used  for  this 
insulation,  but  owing  to  the  great  heat 
developed  at  the  ignition  of  the  sur- 
rounding powder,  any  ordinary  insula- 
tors would  be  gradually  destroyed.  The 
fuse  wire  employed  should  be  of  copper, 
and  not  larger  than  No.  40  gauge.  The 
finer  this  wire  is,  the  less  energy  it  will 
consume  in  fusing  and  consequently,  the 
longer  the  dry  cell  will  last.  No.  50  re- 
ceiver wire  should  be  employed  if  avail- 
able. In  operation  a little  coil  of  this 


FIG.  7. — WIRING  DIAGRAM  FOR  THE  ELECTRICAL 
EQUIPMENT 


wire  is  placed  around  the  top  of  the 
brass  post.  When  the  cannon  is  ready 
for  firing,  one  end  is  drawn  out  and 
slipped  under  the  spring  clips  in  such 
manner  as  to  cross  the  fuse  hole.  Upon 
passing  current  from  the  dry  cell  through 
this  wire,  it  will  flash,  igniting  the  sur- 
rounding powder  and  firing  the  cannon. 

The  trigger  device  is  shown  just  be- 
hind the  cannon  in  fig.  3.  It  consists  of 
a flat  spring  V , attached  at  one  end  to 
a brass  post  and  having  a contact  fitted 
to  the  other.  A second  contact  point  is 
fitted  to  the  post  Y.  Upon  pulling  the 
string,  which  is  tied  to  the  middle  of 
the  spring,  connection  is  made  between 
the  two  contacts.  The  posts  Y and  Z 
may  conveniently  be  made  of  brass 
screws,  clamped  to  the  base  with  nuts, 
and  allowed  to  project  a distance  suffi- 
cient to  permit  the  attachment  of  the 
spring  and  contact.  The  spring  is  sol- 
dered into  a slot  cut  in  Z,  and  the  con- 
tact point  is  riveted  into  a hole  drilled 
in  Y.  The  wiring  for  the  firing  arrange- 
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FIG.  8. — THE  POWDER  SPOON  AND  DRIVING  ROD,  USED  RESPECTIVELY  FOR  HANDLING  THE  POWDER 

AND  RAMMING  THE  CHARGE 


ment  is  shown  in  fig.  7.  It  will  be  seen 
that  when  the  string  is  pulled,  a circuit 
is  completed  through  the  dry  cell  and 
across  the  fuse  wire,  which  is  attached 
between  the  brass  post  A and  the  body 
of  the  cannon. 

The  implements  required  for  charging 
the  cannon  are  shown  in  fig.  8.  A is  a 
spoon  for  handling  the'  powder.  This 
spoon  is  cut  from  a single  piece  of  sheet 
brass,  bent  to  the  form  indicated,  and 
soldered.  A brass  rod  riveted  or  sol- 
dered on,  serves  as  a handle.  The  sheet 
brass  should  be  so  cut  as  to  make  the 
sides  of  the  spoon  measure  about  % by 
iJ/i  inches.  B is  a driving  rod  for  ram- 
ming down  the  charge.  It  consists  sim- 
ply of  a Y\ -inch  steel  rod  about  7 inches 
long,  with  a head  attached  to  one  end. 

Ordinary  black  gunpowder  is  to  be 
used  for  charging  the  cannon.  Do  not 
attempt  to  employ  smokeless  powder,  as 
its  explosive  power  is  so  great  as  to  ren- 
der the  use  of  it  dangerous.  All  powder 
should  be  kept  securely  sealed  in  a glass 
jar  or  can.  To  prepare  the  cannon  for 
firing,  stand  it  on  end  and  pour  in  a 
spoonful  of  the  charge.  Then  push  down 
pieces  of  paper  with  the  ramming  rod 
until  the  bore  is  full  to  the  muzzle;  after 
which  force  the  paper  down  with  a few 
blows  from  a hammer.  Now,  having 
set  the  cannon  in  a horizontal  position, 
fill  the  fuse  hole  with  powder.  Draw  a 
length  of  the  fine  wire  between  the 
spring  clips  and  sprinkle  powder  over 
it.  Great  care  should  he  taken  during 
this  operaticm  to  see  that  the  battery  cir- 
cuit is  not  accidentally  closed.  Now  by 
retreating  to  a suitable  distance,  and 
pulling  the  string,  a rousing  explosion 
should  occur. 


The  size  of  the  cannon  may  easily  be 
made  other  than  that  indicated,  if  de- 
sired. For  example,  % or  ^4 -inch  pipe 
may  be  employed  by  simply  altering  the 
general  dimensions  of  the  casting  pro- 
portionately. If  the  experimenter  does 
not  wish  to  undertake  the  construction 
of  the  electrical  firing  mechanism,  the 
cannon  may  be  mounted  upon  a solid 
base  and  discharged  by  means  of  ordin- 
ary fuses.  A simple  expedient  for  ac- 
complishing this  purpose  is  to  use  or- 
dinary cotton  string  dipped  in  kerosene. 
This  will  burn  with  a fairly  dependable 
rate  of  speed,  and  is  readily  obtainable. 
There  is  nothing  quite  so  fascinating, 
however,  as  to  be  able  to  step  back  and 
see  the  explosion  occur  by  merely  draw- 
ing the  string  of  the  electrical  firing 
device. 


A CORRECTION 

In  the  May  issue  on  page  574  there 
appeared  an  article  entitled,  “Curing 
Human  Ills  by  Magnetic  Waves/'  Un- 
fortunately, an  error  was  made  in  the 
diagram  accompanying  this  article.  In 
fact,  as  it  was  published  the  diagram  is 
almost  all  wrong. 

The  coils  of  the  Bachelet  apparatus 
are  connected  to  the  source  of  current 
supply  by  means  of  double  conductor 
cords  which  were  not  shown  in  the  dia- 
gram published.  Furthermore,  the  coils 
are  all  connected  in  parallel  to  both  sides 
of  the  alternating  current  supply.  A 
pilot  lamp  is  connected  across  the  alter- 
nating current  mains. 


Witch  for  the  big,  interesting,  initial  number  of 
Popular  Electricity  and  Modern  Mechanics.  Tf 
you  are  not  a subscriber,  you  had  better  leave  your 
order  with  the  news  dealer  to  insure  receiving  a copy. 
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A GOOD  RECEIVING  SET 

A Continuation,  in  the  Form  of  More  Explicit  Instructions,  of  a 

Recently  Published  Article 

By  B.  N.  Burglund 


Editor's  Note. — Many  readers  have  constructed  receiving  sets  according  to  the  instructions 
published  in  the  article  entitled  “A  Good  Receiving  Set,"  that  appeared  in  the  October  issue 
of  Modern  Electrics.  However,  several  points  not  clearly  understood  have  been  encountered 
by  readers  and  numerous  requests  received  for  more  explicit  directions  on  the  operation  of  this 
receiving  set.  Mr.  B.  N.  Burglund  has  noted  the  points  which  were  in  doubt  and  accord- 
ingly wrote  this  article.  Most  of  the  explanations  that  follow  refer  to  the  text  matter  and 
diagrams  that  appeared  in  the  original  article,  and  will  therefore  be  unintelligible  unless  the 
October  issue  is  in  the  possession  of  the  reader. 


AT  the  request  of  a number  of 
readers,  the  author  has  decided 
to  furnish  more  elaborate  details  on 
the  construction  of  the  wireless  receiv- 
ing set  published  in  the  October,  1913, 
issue  of  Modern  Electrics.* 

To  begin  with,  many  of  the  corre- 
spondents do  not  seem  to  understand 
what  binding  posts  A G A and  binding 
posts  1-2-3-4  and  5 are  used  for.  The 
accompanying  sketch,  Fig.  1,  indicates 
the  functions  these  binding  posts  per- 
form. 

The  complete  set  is  designed  for 
use  as  a wave  meter  as  well  as  a test- 
ing instrument  for  measuring  any  un- 
known conditions,  such  as  the  induc- 
tance of  a loading  coil  or  the  capacity 


* Copies  of  this  issue  can  be  secured  at  15  cents 

each  while  the  supply  lasts. 


of  an  extra  condenser,  in  fact,  any  X-cir- 
cuit  which  is  to  be  compared  with  a 
standard,  providing  the  secondary  of  the 
loose-coupler  and  condenser  No.  2 
have  been  calibrated  with  a standard 
wave  meter.  It  is  also  necessary  to 
determine  the  correct  values  of  capa- 
city of  the  condenser  and  the  correct 
values  of  inductance  of  the  secondary. 
Here  we  have  the  principal  compon- 
ents of  a wave  meter,  and  if  the  sec- 
ondary winding  is  properly  spaced  a 
very  sharp  wave  meter  is  obtained. 
(The  description  for  winding  this  sec- 
ondary follows  later.)  For  instance, 
connect  a double  slide  tuning  coil  to 
binding  posts  1-2-3.  Ground  to  2 each 
slide  to  1 and  3.  Now  this  tuning  coil 
can  be  used  as  an  extra  loading  coil 
or  a syntonizer,  and  by  using  switches 
marked  “Circuit  Selector  Receiving,” 
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this  double  slide  coil  can  be  used  for 
a standby  circuit  for  open  or  rough 
tuning.  On  position  2-2  you  are  re- 
ceiving from  one  slide  to  ground  or 
only  as  a single  slide  tuning  coil  to 


DIAGRAMMATIC  WIRING  DIAGRAM  SHOWING  THE 
FUNCTION  OF  THE  DIFFERENT  PARTS 


ground.  In  position  3-3  one  is  receiv- 
ing from  both  slides  of  the  tuning  coil 
and  center  ground  with  the  secondary 
of  loose-coupler  cut  out.  Placing  the 
switch  back  on  1-1  permits  of  receiv- 
ing from  secondary  of  loose-coupler 
and  using  double  slide  tuning  coil  as 
syntonizer  or  loading  coil,  depending 
upon  the  position  of  sliders. 

The  switch  marked  “Aerial  Selec- 
tor” is  only  used  when  a loop  aerial 
of  the  United  type  is  employed.  This 
switch  controls  the  “off”  leg  of  the 
aerial.  In  position  1 the  off  leg  is  con- 
nected through  a single  slide  loading 
coil  attached  to  binding  posts  3-4.  This 
acts  as  an  extra  loading  coil  only  when 
a loop  aerial  is  used.  In  position  2 the 
off  leg  is  entirely  open  and  is  excellent 
for  long  wave  tuning.  On  3 both  legs 
are  connected  together  making  a 
straightaway  aerial  as  is  most  com- 


monly used  by  the  Navy  and  Marconi. 

The  “Selector  Detector”  switch  is 
used  for  rapid  changing  from  audion 
to  crystal  detectors.  In  this  switch  a 
slight  mistake  has  been  made  in  the 
drawing  published.  The  wire  leading 
from  condenser  No.  3 to  right-hand 
pole  of  the  switch  and  the  wire  leading 
from  the  right-hand  pole  of  circuit  se- 
lector-switch should  be  on  the  right- 
hand  pole  of  the  selector  detector 
switch  instead  of  the  left  as  is  shown 
by  the  drawling.  The  author  finds  it 
best  to  leave  out  Condenser  No.  1 en- 
tirely and  if  a condenser  in  the  aerial 
is  needed,  place  it  in  circuit  through 
binding  posts  1-3. 

The  audion  filament  switch  is  self- 
explanatory  for,  as  most  audions  have 
two  filaments,  it  is  necessary  to  provide 
a suitable  switch.  Here  the  author 
has  left  the  center  button  as  off  posi- 
tion for  the  sake  of  convenience. 


SIMPLE  DIAGRAM  SHOWING  HOW  TO  CHANGE 
OVER  FROM  A LOOP  TO  A STRAIGHT- AWAY 
AERIAL 


Always  place  the  pole  changer  on 
0-0  before  changing  from  audion  to 
crystal,  otherwise  there  is  danger  of 
ruining  a sensitive  crystal  by  passing 
( Continued  on  page  800) 
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THE  NEW  CABLE  TELEGRAPHY 

An  Account  of  What  is  Being  Done  by  Cable  Experts  in  an  Effort 
to  Keep  Pace  with  Wireless  Engineers* 

By  Donald  McNicoL 

Illustrations  from  drawings  made  by  the  author. 


IF,  then,  a sufficiently  sensitive  receiv- 
ing relay  is  employed  at  the  distant 
end  of  the  cable,  it  is  apparent  that  or- 
dinary Morse  land  line  sounders  and 
repeaters  may  be  operated  therefrom  by 
means  of  local  batteries. 

The  Gott  arrangement,  while  its  em- 
ployment has  practically  the  same  pur- 
pose in  view,  has  a somewhat  different 
action  from  that  of  the  Picard  arrange- 
ment. Fig.  5 depicts  theoretically  the 
Gott  transmitter  circuits.  PR  is  a polar- 
ized relay,  the  armature  tongue  of  which 


remains  in  contact  with  the  right  hand 
or  left  hand  stop  after  being  moved 
there  until  the  current  traversing  the  coil 
windings  of  the  relay  has  been  reversed, 
whereupon  the  tongue  moves  over  to  the 
opposite  contact.  Closing  the  key  K 
places  the  positive  terminal  of  the  main 
line  battery  in  contact  with  the  cable. 
Releasing  the  key  lever  permits  the  dis- 
charge from  the  cable  to  find  a path  to 
ground  via  the  windings  of  the  polarized 
relay  (the  armature  lever  of  T having 
now  moved  into  contact  with  its  back- 
stop), the  result  of  which  is  that  the 
tongue  of  PR  is  shifted  to  the  opposite 
contact,  and  as  the  latter  is  connected 
with  the  negative  terminal  of  the  main 
line  battery,  the  next  forward  movement 

•Continued  from  the  May  issue  of  Modern  Elec- 
trics and  Mechanics. 


of  the  tongue  T will  send  to  line  a 
negative  impulse.  In  transmitting  the 
letter  K,  consisting  of  a dash,  a dot, 
and  a dash,  the  first  dash  would  be 
made  by  a positive  impulse,  the  dot  by 
a negative  impulse,  and  the  second  dash 
by  a positive  impulse.  In  the  transmis- 
sion of  each  letter,  therefore,  each  ele- 
ment of  the  letter  is  made  by  an  impulse 
having  the  opposite  sign  to  that  of  the 
element  preceding  it. 

It  remains  now  to  describe  what  has 
been  accomplished  in  the  way  of  de- 


veloping receiving  instruments  capable 
of  translating  these  impulses  into  intel- 
ligible signals. 

Fig.  6 shows  a theoretical  view  of  the 
arrangement  of  the  mechanism  and  the 
circuits  of  the  Brown  drum  cable  relay, 
invented  by  Mr.  S.  G.  Brown,  of  Lon- 
don. This  instrument  resembles  the  si- 
phon recorder  insofar  as  the  moving  coil 
S,  permanent  magnet  M,  and  laterally 
moving  lever  L are  concerned.  The  op- 
eration of  the  relay  might  be  described 
as  follows : A received  positive  impulse 
passing  through  the  suspended  coil  S 
deflects  the  coil  to  the  right,  which  move- 
ment is,  by  means  of  two  silk  fibers  R 
and  R',  communicated  to  the  tree  T, 
which  in  turn  controls  the  movement  of 
lever  L,  causing  it  to  move  off  the  in- 
sulated segment  (the  shaded  section)  of 
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the  drum,  and  into  contact  with  the  met- 
al section  D,  thus  closing  a local  circuit 
including  a battery  and  the  coil  wind- 
ings of  an  ordinary  polarized  relay  PR. 
When  an  impulse  of  the  opposite  polar- 
ity is  received,  the  suspended  coil  is 
turned  to  the  left,  resulting  in  the  move- 
ment of  lever  L,  to  the  right,  or  into 
contact  with  the  metal  section  D',  of  the 
drum,  which  in  turn  closes  a circuit 
through  local  battery  B,  and  polarized 
relay  PR'.  The  drum  is  rotated  me- 
chanically at  the  rate  of  about  150  r.p.m. 
It  will  be  noted  that  the  drum  is  made 
in  three  parts,  consisting  of  two  outside 
(the  dot  and  dash  making  contacts), 


and  a center  insulated  section  upon 
which  the  lever  point  rests  normally 
when  the  suspended  coil  is  not  energized 
by  current  passing  through  it.  It  will  be 
easily  understood  that  the  local  contact 
points  of  the  polar  relays  thus  operated 
may  be  employed  to  open  and  close  sec- 
ondary circuits  which  may  include  read- 
ing sounders,  or  repeater  transmitters. 

The  continuous  rotary  motion  of  the 
drum  aids  the  lever  pointer  to  slide  or 
“skate”  to  the  left  or  right  in  response 
to  the  movements  of  the  suspended  coil. 
The  friction  encountered  is,  therefore, 
much  less  than  it  would  be  were  the 
drum  held  stationary. 

Owing  to  the  light  contact  existing  be- 
tween lever  point  and  surface  of  drum, 
the  electrical  resistance  varies  somewhat, 
and  at  times  is  quite  high.  To  overcome 


this  difficulty  and  in  order  to  insure  that 
at  all  times  a sufficient  current  value 
will  obtain  in  the  polar  relay  circuits  to 
operate  those  instruments  properly,  con- 
densers C1  and  C2  are  connected  around 
the  drum  contacts.  Another  advantage 
of  the  condensers  is  that  sparking  and 
its  related  ill  effects  are  reduced  to  a 
minimum.  Each  condenser  has  a capac- 
ity of  two  microfarads. 

On  short  cables  and  where  ordinary 
cable  transmission  (Fig.  2)  is  employed, 
a 30-ohm  shunt  having  large  self-induc- 
tion is  connected  around  the  winding  of 
the  suspended  coil,  the  presence  of  which 
produces  a controlling  and  curbing  effect 


upon  the  movements  of  the  coil,  result- 
ing in  clearer  definition  of  signals. 

It  might  reasonably  be  surmised  that 
the  substitution  of  the  drum  relay  in 
place  of  the  siphon  recorder  does  not 
give  us  a cable  receiving  instrument 
which  by  its  self  prolongs  the  length  of 
a received  impulse  in  such  a manner 
that  a dash  may  be  distinguished  from 
a dot  by  varying  the  duration  of  contact 
at  the  sending  end.  And  it  is  true  that 
where  the  ordinary  methods  of  transmis- 
sion are  employed,  the  drum  relay  has 
no  advantages  over  the  siphon  recorder. 
In  fact,  on  long  cables  the  former  is  not 
very  successful,  due  to  the  varying  zero 
line.  But,  where  the  newer  methods  of 
transmission  (such  as  the  Picard  and  the 
Gott  systems)  are  employed,  the  availa- 
( Continued  on  page  77*>) 


Digitized  by 


Google 


June,  1914.  MODERN  ELECTRICS  AND  MECHANICS  739 

SMALL  ALTERNATING  CURRENT  MOTORS 

Complete  Working  Instructions  for  the  Building  of  Small  Alterna- 
ting Current  Motors  in  Several  Sizes* 

By  A.  B.  Watson,  E.  E. 

Illustrations  from  drivings  made  by  the  author . 

HAVING  proved  by  the  preliminary  sent  a draught  of  about  15  amperes  from 
trials  that  the  motor  is  properly  the  line.  Without  load  this  amount 
constructed,  the  auxiliary  starting  de-  should  suffice  to  start  the  motor,  but  un- 
vices mentioned  in  the  first  article  for  der  unfavorable  conditions  even  larger 
“splitting  the  phase”  can  next  be  pro-  currents  may  be  insufficient.  This  weak- 
vided.  These  are  to  consist  of  a simple  ness  of  the  single-phase  motor  is  one  of 
resistance  to  be  inserted  in  the  starting  its  most  serious  defects  and  for  many 


FIG.  21. — RESISTANCE  TO  BE  USED  IN  CONNECTION  WITH  STARTING-COILS 


coil  circuit,  and  a choke-coil,  or  react- 
ance, for  the  running  coils. 

The  normal  running  current  of  the 
motor  will  be  about  7.5  amperes,  and  if 
double  that  value  be  allowed  for  start- 
ing, and  the  apportionment  be  made  that 
twice  as  much  current  shall  flow  in  the 
temporary  starting  circuit  as  in  the 
other,  about  12  amperes  and  6 amperes, 
respectively,  will  be  their  actual 
strengths.  These  combined  in  proper 
regard  to  their  phase  relations  will  repre- 

• This  scries  began  in  the  February  issue.  It  is 
necessary  to  refer  to  the  February,  March,  April  and 
May  issues  for  complete  working  details  and  drawings. 
— the  Editor. 


applications  removes  it  from  adoption; 
some  sort  of  commutator  or  slip-ring 
machine  being  required  in  its  place. 

The  resistance  of  the  starting-coil  cir- 
cuit will  be  only  about  .6  ohm,  its  react- 
ance perhaps  of  about  the  same  amount, 
and  to  limit  the  current  to  12  amperes 
when  an  electromotive  force  of  no  volts 
is  applied,  a resistance  that  is  devoid  of 
self-induction  and  amounting  to  up- 
wards of  9 ohms  should  be  used.  Some 
ordinary  direct  current  motor  starting- 
rheostat  may  be  available,  or  any  one  of 
numerous  constructions  will  be  found 
acceptable.  An  essential  condition  is 
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that  the  resistance  wire  be  not  of  iron 
nor  wound  upon  an  iron  core,  for  the 
use  of  such  metal  would  introduce  an  un- 
desired magnetic  effect.  A construction 
is  given  in  Fig.  21  that  fairly  well  com- 
plies with  the  requirements.  An  iron 
rod  inch  in  diameter  is  bent  at  a right 
angle  in  two  places,  four  long  and  five 


feet  long  without  requiring  a cut.  If  the 
builder  lacks  other  means  for  accom- 
plishing this  winding,  he  can  put  a crank 
on  one  end  of  the  rod,  saw  a slot  or  drill 
a hole  in  the  other  end  in  which  to  fasten 
the  end  of  the  wire,  then  by  turning  the 
rod  in  a block  held  in  a vise  and  letting 
the  wire  crowd  against  the  block  as  the 


FIG  22. — REACTANCE  TO  BE  USED  IN  CONNECTION  WITH  RUNNING-COILS 


short,  standard  porcelain  insulators 
slipped  on,  and  the  assemblage  mounted 
on  a slate  or  wooden  base.  A binding 
post  can  be  provided  for  each  terminal 
of  the  resistance  wire. 

One  pound  of  No.  16  German  silver 
wire  of  the  18  per  cent,  grade,  i.  e.f  hav- 
ing a resistance  about  18  times  that  of 
copper,  will  suffice.  It  can  be  wound 
upon  a J/2-inch  diameter  iron  rod  5 


winding  proceeds,  as  much  tension  can 
be  given  to  the  wire  as  desired  without 
any  opportunity  for  bending  the  rod,  and 
a tight  spiral  will  result.  When  slipped 
from  the  rod,  the  coil  should  be  marked 
off  into  eight  equal  lengths,  and  a length 
of  about  two  inches  in  each  place  un- 
wound. As  seen  from  the  drawing,  these 
portions  are  to  provide  for  transferring 
the  resistance  to  the  insulators  on  the 
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frame.  The  terminals  should  be  soldered 
to  the  necks  of  the  two  binding  posts. 

A resistance  of  this  sort  is  easily  made 
and  though  of  apparently  fixed  value  is 
not  really  so,  for  any  desired  portion 
may  be  short-circuited  by  use  of  sheet 
copper  strips  inserted  between  the  spir- 
als. It  is  rugged,  not  easily  burned  out, 
and  by  slipping  over  it  a cage  made  of 
galvanized  wire  netting  it  fully  complies 
with  insurance  rules.  In  final  position 
it  may  be  at  will  fastened  to  table,  wall, 
or  ceiling. 

For  the  reactance  just  the  opposite 
properties  are  required,  for  a magnetic 
field  is  to  be  established  in  a device  that, 
as  far  as  possible,  shall  have  no  ohmic 
resistance.  The  winding  must  therefore 
be  of  copper  wire,  and  the  core  of  iron, 
and  in  consequence  of  the  condition  of 
alternating  currents,  must  be  laminated. 
While  the  resistance  of  the  running  coils 
may  be  about  1.2  ohms,  and  the  react- 
ance perhaps  2 ohms,  with  a resulting 
impedance  of  about  2.3  ohms,  this  will  be 
quite  insufficient  to  limit  the  starting 
current  to  the  proposed  6 amperes,  for  a 
total  impedance  of  18.3  ohms  will  be 
necessary.  In  Fig.  22  a construction  is 
shown  consisting  of  a stack  1#  inches 
thick  of  U-shaped  sheet  iron  wound  with 
lbs.  of  No.  14  copper  wire.  Instead 
of  the  magnetic  circuit  being  continuous 
there  is  an  air  gap  of  about  Y%  inch.  This 
is  an  important  provision  for  such  a re- 
active coil,  since  otherwise  the  iron 
would  be  saturated  with  magnetism 
with  too  small  a current,  while  the  full 
strength  of  current  would  drive  the  iron 
through  cycles  of  extreme  hysteresis  and 
eddy  current  losses,  with  consequent  ex- 
penditure of  power  and  diminution  of 
the  desired  angle  of  lag.  As  shown, 
there  is  room  for  8 layers  of  wire,  with 
43  turns  per  layer,  giving  a total  of  344 
turns.  With  6 amperes  flowing  a flux 
of  about  70,000  lines  will  be  established, 
and  at  a frequency  of  60  cycles  the  re- 
actance will  be  18  ohms.  The  resist- 
ance itself  will  be  only  .45  ohm.  Com- 
bined with  the  impedance  of  the  motor 
itself,  this  external  amount  is  a little  ex- 
cessive, but  in  two  ways  provision  is 
made  for  adjustment  to  fit  the  conditions 
of  use — either  the  air  gap  or  the  num- 
ber of  turns  of  the  winding  may  be 
varied. 

In  the  lower  portion  of  Fig.  22  is 


shown  the  sort  of  sheet  iron  required 
for  the  core,  presumably  of  the  same 
thickness  and  quality  as  used  for  the  mo- 
tor itself.  The  pieces  are  first  to  be  cut 
to  a size  measuring  3^  inches  x 6l/2 
inches,  then  two  cuts  made  lengthwise 
for  dividing  off  a tongue.  To  remove 
this  central  piece  by  cutting  across  the 
1 inch  remaining  at  the  bottom  will  not 
be  possible  with  ordinary  shears.  A 
simple  expedient  is  to  clamp  the  sheet  in 
a vise  with  the  edge  of  the  jaws  just  on 
the  line,  then  with  a sharp  cold  chisel 
and  light  hammer  a progressive  cut  may 
be  made  in  a very  neat  manner.  One 
half  the  sheets  are  to  be  made  with  the 
leg  on  one  side  shorter  than  on  the  other, 
and  some  very  short  pieces  so  cut 
as  nearly  to  bridge  across  the  top  as 
shown.  Whether  still  smaller  filling-in 
pieces,  measuring  1%  inch  x inch, 
are  provided,  is  a matter  of  choice  for 
the  builder.  For  appearances'  sake  the 
outer  corners  of  the  sheets  may  be 
clipped,  as  represented. 

After  cutting  the  desired  number  of 
sheets — about  no  if  .014  inch  iron  is 
used — they  should  be  tightly  clamped 
together  and  filed  to  a uniform  size. 
They  can  then  be  given  a very  thin  coat 
of  asphaltum  varnish  on  one  side. 

A spool  is  to  be  made  from  fiber,  con- 
sisting of  two  flanges  of  3/16  inch  stock, 
one  2%  inches  square,  the  other  inch 
wider  on  one  side  for  holding  a row  of 
binding  posts,  both  having  a center  hole 
measuring  1 7/16  inches  square.  The 
connecting  member  is  also  of  fiber,  about 
1/32  inch  thick.  Only  under  one  condi- 
tion could  metal  be  properly  used  in 
making  the  spool,  and  that  is  it  should 
mot  be  continuous,  for  otherwise  it  would 
amount  to  a single  short-circuited  turn 
of  a transformer,  with  consequent  ex- 
treme flow  of  induced  currents.  Iron 
would  be  quite  inadmissible  under  any 
conditions,  for  eddy  currents  would  be 
added  to  the  circulating.  If  brass  or  cop- 
per is  preferred,  the  metal  can  at  first  be 
continuous,  then  a radial  saw  cut  made 
through  both  flanges  and  the  neck, 
whereby  the  circular  path  will  be  com- 
pletely broken.  The  drawing  shows  the 
use  of  fiber,  and  this  is  entirely  satisfac- 
tory. A stick  of  any  desired  length,  and 
measuring  1 5/16  inches  square  in  sec- 
tion is  to  be  used  for  an  arbor  and  the 
sheet  fiber  bent  around  it,  sharp  corners 
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being  readily  attainable  by  cutting  half- 
way through  on  the  line  of  bending.  The 
square  tube  should  be  about  4 inches 
long.  Onto  its  ends  should  be  slipped 
the  two  washers,  spaced  apart  by  two 
blocks  3 3/16  inches  thick.  The  ends  of 
the  fiber  are  bent  over  and  tacked,  as 
shown.  As  a further  precaution  for  hold- 
ing the  fiber,  a strip  of  Manila  paper 
may  be  wrapped  around  it  and  fastened 
with  shellac.  By  nailing  or  screwing 
some  blocks  of  wood  up  against  the  out- 
side of  the  flanges,  good  additional  sup- 


FIG.  23.— GRAPHICAL  DIAGRAM  REPRESENTING  * 
INITIAL  STARTING  CONDITIONS 


port  can  be  given  for  the  winding 
process. 

In  the  large  flange,  five  holes  shown 
by  dotted  lines  are  to  be  drilled  for  pass- 
ing the  copper  wire;  two  of  small  size 
for  the  beginning  and  end,  and  the 
other  three  of  larger  size  for  taking  a 
loop.  In  addition,  five  holes  are  to  be 
drilled  in  a row  for  the  binding  posts, 
but  of  course  ordinary  machine  screws 
will  entirely  suffice  as  a substitute  for 
such  conveniences.  Indeed,  for  perma- 
nent use  the  screws  will  be  more  reliable. 

After  two  layers  are  placed,  a loop 
can  be  brought  out  that  can  later  be  con- 


nected to  No.  2 binding  post;  then,  after 
the  fourth  layer  is  placed,  a second  loop 
is  provided  for  the  next  binding  post; 
similarly  after  the  sixth  layer  and  the 
very  end  to  the  last  post.  The  builder 
can  as  well  make  both  flanges  the 
same  size  and  put  part  of  the  binding 
posts  on  the  upper  end,  thus  permitting 
taps  from  other  layers.  Possibly  those 
leading  from  layers  six,  seven,  and  eight 
will  be  the  ones  most  likely  to  be  used, 
but  for  general  experimental  purposes 
the  others  may  find  some  applications. 

When  wound  and  duly  protected  with 
several  coats  of  shellac,  the  spool  can  be 
slipped  onto  the  iron  core,  or  the  sheets 
of  iron  assembled  in  the  spool  until  the 
space  is  tightly  filled,  the  short  top  pieces 
fitted  in  place  and  the  structure  clamped 
onto  the  baseboard.  Two  wooden  strips 
inch  thick  separate  the  iron  from  the 
base  at  top  and  bottom,  while  two  clamps 
held  by  stovebolts  secure  it  in  place,  not 
alone  from  slipping  but  from  vibration 
under  the  action  of  the  reversing  mag- 
netism. While  the  bottom  clamp  can  be 
of  strap  iron,  that  at  the  top  must  be  of 
non-magnetic  material,  presumably 
brass,  but  thicker  strips  of  wood  will  be 
entirely  acceptable. 

With  both  the  resistance  and  the  react- 
ance coils  made  the  adjustment  to  fit  the 
motor  can  next  be  accomplished.  If  an  al- 
ternating current  ammeter  is  available, 
of  course  it  will  be  of  great  assistance. 
Without  it,  the  builder  will  have  to  con- 
tent himself  with  trials  involving  the  use 
of  fuse  wire.  With  sizes  rated  as  of  5, 
6,  10,  and  12  amperes  capacity,  he  should 
be  able  to  reach  quite  satisfactory  adjust- 
ments. In  circuit  with  the  starting  coil 
and  resistance,  temporarily  insert  a short 
piece  of  the  10-ampere  size.  With  the 
rotor  kept  stationary,  close  the  switch 
and  adjust  the  resistance  until  the  fuse 
melts.  Substitute  a piece  of  the  12-am- 
pere size  and  see  that  although  the  cur- 
rent may  be  kept  on  for  several  minutes, 
it  does  not  “blow.”  The  conclusion  may 
then  be  safely  reached  that  the  current 
will  be  about  10  or  12  amperes.  Now 
disconnect  that  circuit  and  put  the  react- 
ance coil  in  proper  connection  with  the 
running  coil,  temporarily  inserting  a fuse, 
this  time  one  of  the  5-ampere  size.  Ad- 
just the  air  gap  of  the  iron  or  the  number 
of  turns  of  the  winding  until  this  fuse 
melts.  See  that  with  the  same  adjust- 
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ment  a 6-ampere  fuse  will  hold.  The 
current  will  then  probably  be  of  the  de- 
sired value.  Now  without  fuses  in  either 
circuit,  or  else  those  of  liberal  size,  try 
the  motor  for  its  hoped-for  self-starting 
qualities.  Certainly  there  will  be  joy  in 
the  heart  and  face  of  the  builder  if  the 
machine  exhibits  no  hesitation.  Five  sec- 
onds should  suffice  for  holding  the  switch 
in  the  lower  position,  then  it  should  be 
quickly  thrown  over  into  the  other  or 
running  position.  If  the  motor  starts 
too  slowly,  the  amount  of  resistance  and 
reactance  may  be  reduced,  but  without 
the  application  of  any  sort  of  load  the 


right  angles  to  the  vertical  represents  the 
maximum  angle  of  lag — really  a time 
interval — that  can  elapse  after  the  elec- 
tromotive force  acts  with  its  maximum 
value  before  the  current  reaches  its  max- 
imum. The  greater  the  reactance  and 
the  smaller  the  resistance,  the  more  near- 
ly will  this  extreme  value  be  reached.  In 
the  diagram  a radial  line  is  shown  at  an 
angle  of  85°  from  the  vertical  to  repre- 
sent particular  conditions  in  the  running 
coil  when  the  external  reactance  is  in- 
cluded, and  before  rotation  has  begun. 
The  length  of  the  line  may  be  taken  as 
representing  the  number  of  amperes. 


.76 

100# 

.70 

90 

.66 

.60 

80 

.65 

70 

.60 

46 

60 

.40 

| 

86 

I 

.80 

40 

1 j 
1 1 


7.0  7.6  8.0  8.6  9.0  9.5  10 


FIG.  24. — CHARACTERISTIC  CURVES  INDICATING  PERFORMANCE  OF  MOTOR 


described  preparations  should  suffice. 

It  may  be  of  interest  to  illustrate  the 
starting  conditions  within  the  motor  by 
use  of  a graphical  diagram,  as  given  in 
Fig.  23.  Two  lines  can  be  drawn  at 
right  angles,  to  serve  as  axes,  the  verti- 
cal being  a sort  of  origin,  and  represent- 
ing the  “phase”  of  the  electromotive 
force  impressed  upon  the  two  circuits. 
Whether  maximum  values  of  the  quanti- 
ties represented  are  indicated,  or  “effec- 
tive” values,  makes  no  difference  to  the 
appearance  of  the  diagram — the  angles 
would  be  the  same.  The  line  drawn  at 


Similarly  a line  may  be  drawn  at  an  angle 
of  about  50  from  the  vertical  to  represent 
the  current  in  the  starting  coil  when  con- 
nected with  its  external  resistance.  In 
consequence  of  its  small  reactance  the 
lag  is  small,  but  to  represent  the  required 
double  strength  of  the  current,  the  length 
of  this  line  is  twice  that  of  the  other. 
Now  both  these  currents  do  not  have 
their  maximum  values  at  the  same  in- 
stant, so  their  sum  is  not  correctly  ob- 
tained by  directly  adding  the  6 and  the 
12  that  have  been  proposed.  The  addi- 
tion must  be  of  the  geometrical  sort,  and 
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this  is  clearly  shown  by  the  length  of  the 
diagonal  resultant,  and  if  the  two  sides 
are  6 and  12,  this  line  will  measure  about 
15.  So  if  three  ammeters  are  connected 
in  circuit  to  show  the  three  currents — 
one  in  the  starting  circuit,  one  in  the  run- 
ning and  the  third  in  one  of  the  supply 
mains — these  three  values  or  those  in 
something  of  the  same  proportion  would 
be  indicated.  If  the  instruments  were  as 
sensitive  as  oscillographs,  the  readings 
would  follow  the  instantaneous  values 
of  the  currents,  but  the  movements  would 
be  so  rapid  as  to  be  interpreted  only  by 
photographic  methods.  In  ordinary  in- 
struments the  moving  parts  are  so  cum- 
brous as  to  indicate  “effective”  values  of 
the  alternating  currents,  quite  as  if  they 
were  direct  currents.  The  angle  repre- 
sented between  these  two  current  lines  is 
the  difference  of  phase,  or  time,  between 
the  two  branches  of  the  circuit  into  which 
the  main  current  is  “split.”  If  less  re- 
sistance and  reactance  are  used  than 
those  proposed,  both  of  the  current  lines 
will  be  longer,  therefore  indicating  that 
stronger  magnetism  will  be  set  up  in  the 
machine,  but  the  important  phase  differ- 
ence will  be  reduced.  At  some  particular 
values  the  phase  difference  with  the  cor- 
responding currents  will  exert  the  maxi- 
mum starting  torque,  and  if  required,  the 
builder  would  have  to  experiment  until 
he  ascertained  them  by  actual  test.  In 
practice,  it  is  common  to  permit  the  to- 
tal starting  current  to  be  three  times  the 
normal  running  value.  In  this  descrip- 
tion only  twice  the  running  value  is  pro- 
posed, but  provision  is  made  for  arrang- 
ing for  other  values  that  may  be  required. 

Finally,  it  will  be  of  interest  to  predict 
what  may  be  expected  of  the  motor  in 
regard  to  its  efficiency  and  output.  In 
Fig.  24  is  shown  a set  of  representative 
curves  for  a motor  of  this  size.  A close 
examination  will  bring  out  some  disquiet- 
ing facts.  One  is  that  quite  a large  cur- 
rent is  required  to  run  the  motor  when 
entirely  free  from  load,  namely,  7.3  am- 
peres. The  saving  condition,  however, 
is  that  this  current  is  quite  out  of  step 
with  the  voltage,  and  that  therefore  the 
power  absorbed  is  not  no  x 7.3  watts, 
but  this  product  still  further  multiplied 
by  the  power-factor,  so  the  real  power  is 
brought  down  to  180  watts.  Still,  this  is 
larger  than  desirable — twice  as  much  as 
would  be  the  case  with  a direct  current 


motor  of  the  same  capacity.  To  use  more 
turns  of  wire  on  the  stator  and  thereby 
reduce  this  “exciting”  current,  as  it  is 
called,  would  be  to  introduce  undesired 
conditions  for  full  load.  Really  the  size 
of  wire  would  have  to  be  reduced,  and 
this  would  reduce  the  power  of  the  mo- 
tor. As  load  is  applied  to  the  rotor,  the 
current  does  not  greatly  increase.  This 
is  quite  unlike  the  case  of  a direct  cur- 
rent machine,  for  in  that  the  current 
would  be  quite  proportional  to  the  load, 
so  an  additional  peculiarity  of  single 
phase  alternating  current  motors  is  illus- 
trated, i.  e.,  the  current  is  nearly  the 
same  at  no  load  as  at  full  load,  but  it  is 
the  angle  of  lag  of  the  current  behind 
the  phase  of  the  voltage  that  shows  the 
most  change,  and  the  importance  of  the 
amperes  is  not  alone  their  numerical 
value  but  also  their  phase  relation.  The 
cosine  of  this  angle  is  technically  denoted 
as  the  “power  factor.”  An  inspection  of 
the  curves  will  also  bring  out  the  fact 
that  such  a motor  is  of  the  constant 
speed  class  and  quite  imitates  the  be- 
havior of  a direct  current  shunt  motor, 
for  that,  too,  falls  off  in  speed  only 
slightly  as  the  load  is  applied.  Synchro- 
nous speed  at  60  cycles  and  with  4 poles 
calls  for  1800  revolutions  per  minute, 
and  at  no  load  the  motor  almost  attains 
this  amount,  while  at  overload  the  reduc- 
tion is  only  100  revolutions. 

At  the  rating  of  one-half  a horse- 
power the  power-factor  is  slightly  over 
.72,  which  means  an  angle  of  lag  just  un- 
der 45° ; the  efficiency  at  this  particular 
load  being  60  per  cent.  This  is  admitted- 
ly low,  but  as  high  as  can  readily  be  se- 
cured in  a commercial  motor  of  this  size. 
By  using  a shorter  air  gap  than  the  1/3 2 
inch  specified,  and  having  the  rotor  slots 
entirely  closed  over  the  rods,  the  effici- 
ency might  be  brought  up  to  65  per  cent., 
but  the  one  device  has  mechanical  disad- 
vantages, while  the  other  reduces  the  al- 
ready feeble  starting  torque. 

In  a succeeding  article  the  adaptations 
for  operating  the  motor  on  two-phase 
and  three-phase  circuits  will  be  consid- 
ered. The  result  is  a machine  of  higher 
efficiency  and  about  twice  the  power,  but 
for  the  builder  who  has  single-phase  cur- 
rent only,  nothing  simpler  or  on  the 
whole  more  satisfactory  than  the  con- 
struction already  described  is  likely  to  be 
offered. 


Digitized  by  v^ooQle 


June,  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


745 


WIRELESS  TELEGRAPHY 

A Treatise  on  the  Radiation,  Propagation  and  Detection  of  the 

Electric  Wave 

By  A.  S.  Blatterman 


EXPERTS  in  radio-telegraphy  are 
well  aware  that  many  of  the 
scientific  phenomena  are  imperfectly  un- 
derstood. Great  distances  have  been 
covered,  distances  involving  considerable 
fractions  of  the  earth’s  circumference, 
and  this  fact,  from  the  scientific  view- 
point is  of  extraordinary  interest,  since 
it  brings  into  prominence  the  possible  ef- 
fects of  diffraction,  reflection,  and  so 
forth,  to  account  for  the  passage  and 
detection  of  the  electric  wave  around  the 
curvature  of  the  earth.  Also  the  extraor- 
dinary variation  of  signal  strength  with 
light  and  darkness  has  received  consider- 
able attention,  but  as  yet  no  very  ade- 
quate explanation. 

The  theory  of  the  transmission  and 
propagation  of  the  electric  wave  seems 
to  be  intimately  concerned  with  the  na- 
ture of  the  earth,  the  conditions  of  the 
medium  above  the  earth,  atmospheric 
ionization,  natural  electrification,  and  the 
curvature  of  the^earth  itself;  and  apart 
from  this  the  wave  itself  may  be  of  more 
intricate  nature  than  the  ordinary  Hert- 
zian radiation  which  is  so  often  taken  to 
explain  radio-telegraphic  effects.  Of 
these  scientific  aspects  we  shall  speak  at 
greater  length. 

With  the  exception  of  a small  number 
of  stations  using  the  Duddell-Poulsen 
arc  generator,  all  the  practical  wireless 
telegraphy  in  the  world  is  at  present  con- 
ducted with  the  following  apparatus : 

At  each  station  there  is  the  transmit- 
ter which  comprises  three  elements : 

1 — A source  of  high  electromotive 
force  which  may  be  continuous  and  ob- 
tained from  an  electric  generator  of  di- 
rect current  or  high  voltage  battery ; pul- 
sating, as  from  a battery  and  induction 
coil ; or  alternating,  direct  from  a special 
alternating  current  generator  or  genera- 
tor and  high  tension  transformer. 

2 — A condenser  which  is  charged  by 
the  high-tension  generating  device  and 
which  is  discharged  by  a spark  gap 
through  an  inductance  coil  in  series  with 
the  condenser. 


3 — An  open  or  radiative  circuit,  the 
antenna,  which  is  coupled  to  the  con- 
denser circuit,  and  comprises  a system 
of  elevated  insulated  wires  and  an  elec- 
trical counterpoise  placed  near  or  in  the 
earth. 


At  the  receiving  station  we  have  also 
three  elements: 

1 —  An  absorbing  antenna  by  means  of 
which  the  electric  wave  is  picked  up,  and 
in  which  high-frequency  oscillations  are 
produced. 

2 —  A condenser  circuit  containing  vari- 
able capacity  and  inductance,  which  is 
syntonized  with  and  coupled  to  the  an- 
tenna circuit,  and  in  which  energy  ac- 
cumulates. 


3 — An  oscillation  detector  which  is  af- 
fected by  the  accumulated  energy  of  the 
condenser  circuit,  and  sets  in  operation 
a recording  or  indicating  device  which 
makes  a visible  or  audible  signal. 

Generally  speaking,  the  radiating  and 
absorbing  antennae  are  the  same,  and 
are  used  for  both  purposes  with  sending 
and  receiving  apparatus.  The  functions 
are,  however,  not  identical.  What  is  re- 
quired in  the  sending  antenna  is  a cer- 
tain height  and  free  or  insulated  ends, 
but  the  receiving  antenna  must  have  not 
only  height,  but  surface,  though  it  may 
be  laid  parallel  with  and  close  to  the 
earth  and  earthed  at  both  ends ; but 
provided  it  is  a half-wave  length  in 
length  it  will  still  absorb  considerable 
energy  from  waves  arriving  in  its  own 
direction. 

The  antenna  is  formed  from  a number 
of  hard-drawn  copper  or  bronze  wires 
held  aloft  by  poles  or  towers  so  that 
they  form  a fan-like  structure;  or  they 
may  be  bent  down  on  all  sides  like  the 
ribs  of  an  umbrella;  or,  as  is  the  case 
on  shipboard,  they  are  parallel  wires  held 
horizontally  and  apart  from  one  another 
by  the  masts  and  spars  attached  thereto. 
Marconi  has  constructed  antennae  of 
parallel  vertical  wires  bent  over  at  the 
top  and  running  horizontally  for  a dis- 
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tance  four  or  five  times  their  height 
above  the  earth. 

In  long-distance  stations  it  is  usual  to 
employ  steel  or  wooden  towers  to  sus- 
tain the  antenna,  and  these  structures 
must  be  well  stayed  to  resist  the  wind. 

Associated  with  the  antenna  is  the 
counterpoise,  which  may  consist  of  a 
number  or  network  of  wires  held  paral- 
lel to  and  insulated  from  the  earth,  or 
laid  on  the  earth,  or  even  buried  below 
its  surface.  Its  purpose  is  and  construc- 
tion must  be  such  that  its  electrical  ca- 
pacity will  be  sufficient  to  produce  a node 
of  potential  at  the  bottom  of  the  antenna. 
At  sea  the  metal  hull  of  the  ship  is  ex- 
cellent. 

The  counterpoise  is  connected  to  the 
antenna  through  an  induction  coil,  and 
in  virtue  of  the  capacity  of  the  antenna 
with  respect  to  the  ground  or  counter- 
poise the  whole  system  has  a natural 
period  of  vibration.  It  may  be  com- 
pared to  an  elastic  strip  of  steel  held 
at  the  bottom  in  a vise  and  loaded  at 
the  top,  which  can  be  set  in  vibration  by 
small  blows  administered  to  it  at  the 
proper  rate. 

In  nearly  all  cases  the  oscillations  set 
up  in  the  antenna  are  due  to  impulses 
arising  from  the  intermittent  discharge 
of  a condenser  through  a spark  gap. 
Hence  they  are  damped  or  decadent 
trains  of  oscillations  separated  by  inter- 
vals of  silence,  and  their  group  fre- 
quency is  the  number  of  condenser  dis- 
charges per  second.  This  group  fre- 
quency is  now  usually  500  to  1,000. 
Each  train  of  impulses  may  contain  20, 
30,  or  50  oscillations,  each  having  the 
antenna  frequency.  The  antenna  is, 
therefore,  set  into  vibration  with  oscilla- 
tions occurring  in  groups  of,  say,  500  in 
a second,  and  each  group  is  made  up  of 
20,  30,  or  50  alternations  which  run  to 
and  fro  up  and  down  the  antenna. 

In  the  most  modern  apparatus  these 
high-frequency  currents  in  the  antenna 
are  created  by  the  nearly  “dead  beat” 
discharge  of  a condenser.  This  conden- 
ser may  consist  of  a number  of  Leyden 
jars  in  multiple  or  series  multiple,  or, 
preferably,  of  glass  plates  interleaved 
with  zinc  or  brass  sheets  and  immersed 
in  oil.  Marconi  uses  large  metal  plates 
hung  up  on  insulators  in  air  in  some  of 
his  high-power  stations.  At  Nauen  and 
at  the  Eiffel  Tower  stations  tubular  or 


glass  plate  condensers  are  used,  and  at 
Arlington  the  dielectric  is  compressed 
air  at  300  pounds  per  square  inch. 

The  condenser  is  charged  by  the 
source  of  high  electromotive  force  and 
is  discharged  with  or  without  oscillations 
through  an  inductance,  part  or  all  of 
which  may  form  one  coil  of  a two-coil 
air-core  transformer,  whose  second  coil 
is  in  circuit  with  the  antenna;  or  else 
a single  coil,  whose  turns  are  common 
to  both  condenser  and  antenna  circuits. 

An  important  element  is  the  spark  gap. 
In  early  days  this  consisted  simply  of 
two  brass  balls ; but  with  the  introduction 
of  higher  powers  it  was  quickly  discov- 
ered that  an  arc  was  established  which 
had  to  be  destroyed  before  the  conden- 
ser could  again  charge.  Numerous  ex- 
pedients were  tried  to  overcome  this  de- 
fect. Air  blasts  were  applied  to  quench 
the  arc,  and  with  the  same  purpose  in 
view  transverse  magnetic  fields  were 
brought  to  act  upon  the  discharge. 
Fleming  devised  a discharge  with  slow- 
ly revolving  electrodes  which  was  par- 
tially successful.  Later  on  Marconi  in- 
vented the  high-speed  studded  disk  dis- 
charger which  produces  a spark  of  the 
required  character.  The  kind  of  dis- 
charge desired  is  one  in  which  rapidly 
repeated,  strong,  highly  damped  dis- 
charges take  place  in  the  condenser  cir- 
cuit, and  these  excite  prolonged  trains  of 
free  oscillations  in  the  antenna.  This 
is  only  possible  when  any  true  arc  in  the 
spark  gap  is  entirely  prevented. 

The  effect  is  also  obtained  by  the  Wien 
or  Telefunken,  Peukert,  and  Lepel  dis- 
chargers, consisting  of  flat,  or,  as  some- 
times in  the  Telefunken  gap,  concentric- 
ally ribbed  metal  plates  in  close  proxim- 
ity. With  these  gaps  the  discharges  suc- 
ceed each  other  with  great  regularity  and 
at  the  rate  of  several  hundred  or  a thou- 
sand per  second,  and  when  the  condenser 
circuit  is  properly  coupled  to  the  anten- 
na ( about  20  per  cent,  coupling)  pow- 
erful intermittent  oscillations  are  set  up 
in  groups  in  the  antenna,  each  group 
being  feebly  damped  and  of  uniform  os- 
cillation frequency.  Although  nearly  all 
the  radio-telegraphy  in  the  world  is  at 
present  conducted  by  means  of  the  con- 
denser discharge  method,  great  efforts 
are  being  made  to  produce  high  power, 
high  frequency  alternators,  and  the  ad- 
vent of  such  a machine  will,  no  doubt, 
(Continued  on  page  796) 
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IIIH 


FIRST  PRIZE 

AN  INSTRUMENT  FOR  DETER- 
MINING HEIGHT  OF  AERIALS 

Sometimes  an  amateur  is  confronted 
with  the  problem  of  determining  the 
height  of  his  aerial,  or  perhaps,  the 
height  of  a building  on  which  he  wishes 
to  erect  an  aerial.  The  instrument  de- 
scribed below  will,  with  the  use  of  a 
table  of  trigonometric  functions,  quickly 
determine  heights  of  aerials,  buildings, 
etc.  In  the  first  part  of  this  article  the 
author  will  cover  the  construction;  the 
operation  of  the  instrument  being  taken 
up  later. 

CONSTRUCTION 

A general  view  of  the  instrument  is 
shown  in  fig.  1.  The  main  part  needed 
is  a camera  tripod,  which  can  be  usually 
found  among  the  average  experimenter’s 
possessions,  althpugh  an  equivalent  can 
be  substituted  if  necessary.  A round 
block  is  cut  from  oak  of  the  dimensions 
shown  in  fig.  4.  On  the  bottom  of  this 
block  two  diameters  are  drawn  at  right 
angles  to  each  other  and  at  their  inter- 
section a nut,  tapped  to  the  size  of  the 
screw  in  the  tripod  head,  is  imbedded. 
The  supports  are  shown  at  A in  fig.  3, 
and  are  of  the  dimensions  stated.  The 
uprights  are  of  brass  and  the  block  be- 
tween is  of  oak.  The  uprights  are 
clamped  together  in  line  and  a inch 
hole  bored  near  the  top  as  shown  in  the 
sketch.  A hole  is  bored  and  tapped  to 
take  screw  in  one  only.  Holes  are 
now  bored  at  the  bottom  to  admit  screws 
to  fasten  to  the  block. 

In  fig.  5,  A is  a hardwood  block  12 
inches  long.  In  this  is  inserted  a hard 
rubber  tube  12  inches  long,  and  with  an 
inside  diameter  of  J4  inch.  On  opposite 
sides  of  this  block  are  fastened  supports 


as  shown  in  fig.  3.  On  top  and  in  the 
exact  center  of  the  block  is  imbedded  a 
level.  Two  levels  are  also  imbedded  in 
the  base,  at  right  angles  to  each  other. 
Four  inches  from  each  end  of  A,  fig.  5, 
a line  is  squared  around.  Setting  a car- 
penter’s gauge  to  one-half  of  the  width 
of  the  block,  lines  are  drawn  crossing 
the  others  in  the  center  of  each  face  of 
the  block.  At  the  intersection  of  these 
lines,  holes  are  bored  through  the  block 
and  tube,  1 /32-inch  in  diameter.  Through 
these  holes  are  inserted  No.  40  black 
enameled  wires  crossing  each  other  in 
the  center  of  the  tube  and  fastened  tight- 
ly in  some  convenient  manner.  This 
is  repeated  at  the  opposite  end.  When 
this  procedure  is  completed,  two  sets  of 
crossed  wires  or  “hairs”  four  inches 
from  each  end,  are  obtained. 

The  supports  are  now  fastened  to  the 
block  which  is  centered  on  its  round 
base,  and  the  instrument  is  mounted.  A 
typewriter  knob  is  fastened  on  at  A,  fig. 
4,  and  the  set  screw  inserted  in  the  hole 
at  B . 

A scale  as  shown  in  fig.  6,  is  fastened 
on  the  left-hand  support.  The  scale 
must  be  fastened  accurately ; that  is,  the 
90°  mark  must  be  at  right  angles  to  the 
center  of  the  pivots  or  supporting  rods. 
This  scale,  for  the  sake  of  convenience 
and  to  lessen  the  amount  of  calculation, 
is  to  be  calibrated  different  from  the 
common  protractor,  as  shown  at  fig.  6. 
A blank  celluloid  scale  of  the  same  size 
and  shape  as  a common  protractor  is 
first  procured.  A calibrated  protractor 
is  now  placed  over  it  as  shown  and  the 
degree  lines  marked.  The  purpose  of 
this  scale  is  to  read  the  angle  at  A . fig. 
7,  direct,  without  calculations.  Since 
the  sum  of  three  angles  of  a triangle  is 
equal  to  180°,  it  is  only  necessary  to  take 
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the  angle  at  B,  which  is  always  90°,  add  95  = 85°  which  represents  the  angle  at 
to  this  the  angle  at  C,  and  subtract  the  A when  the  angle  at  C is  5°.  85  is  then 


result  from  1800  to  get  the  angle  at  A.  placed  on  the  blank  scale  opposite  5 on 
Now  to  calibrate  the  scale:  Opposite  50  the  calibrated  one.  Now  again  at  150, 
for  example,  90  + 5 = 95  and  180  — 90  + 15  = 105  and  180  — 105  = 75*. 
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This  is  the  angle  at  A when  the  angle  at 
C is  1 50.  This  is  put  on  the  blank  scale 
opposite  15°  and  so  on.  No  scale  is 
needed  on  the  instrument  to  show  the 
angle  at  C,  since  one  can  now  read  the 
angle  at  A from  the  scale  and  that  is  all 
that  is  necessary. 

A pointer  of  brass  or  other  suitable 
metal  is  made  as  per  C,  fig.  2,  and  is  fas- 
tened exactly  in  the  center  of  the  rectan- 
gular block  as  shown  in  fig.  1.  The  wood 
is  now  finished  to  suit  the  taste  of  the 
individual. 

OPERATION 

Set  up  the  instrument  at  some  con- 
venient distance  from  the  aerial.  Adjust 
it  until  the  two  sets  of  crossed  hairs  and 
the  top  of  the  aerial  appear  to  coincide. 
Tighten  the  setscrew  and  sight  through 
the  opposite  end  of  the  tube.  Where  the 
crossed  wires  appear  to  coincide  with 
the  ground  a stake  is  placed.  Measure 


from  this  stake  to  the  foot  of  the  aerial. 
Multiply  this  distance  by  the  tangent  of 
the  angle  shown  on  the  scale.  The  re- 
sult is  the  height  of  the  aerial. 

Example:  Looking  at  fig.  9,  let  CB 
represent  the  aerial  of  unknown  height. 
Let  the  instrument  be  set  up  at  D.  Point 
C is  then  sighted  up  and  the  setscrew 
tightened,  after  which  point  A is  sighted 
and  marked.  Measure  from  A to  B,  in 
this  instance  say  100  feet.  Now  read 
the  angle  as  shown  by  the  scale,  say 
320  20'.  Look  in  a table  of  trigonometric 
functions  (found  in  any  trigonometry 
textbook)  for  tangent  of  angle  of  320 
20'.  The  number  .6330  is  found  and 
this  is  multiplied  by  the  100  feet.  The 
result  is  63.3  feet,  the  height  of  the 
aerial.  In  a like  manner  any  height  may 
be  found. 

Contributed  by 

Herbert  G.  Messer. 


SECOND  PRIZE 

AN  ELECTRICAL  INSTRUMENT 
FOR  DETECTING  MINERAL 
DEPOSITS 

In  the  accompanying  illustration  is 
shown  a most  useful  form  of  exploring 
instrument  for  detecting  the  presence  of 
mineral  deposits  and  consisting  of  an  in- 
duction balance,  telephone  receiver,  vi- 
brator and  batteries.  By  means  of  this 
instrument,  it  is  possible  to  locate  iron, 
steel,  nickel,  cobalt,  manganese,  plati- 
num, paladium,  etc.,  in  obscure  places 
such  as  caves,  cliffs,  wells,  rivers  and 
lakes.  Such  an  instrument  can  be  readi- 
ly made  at  but  slight  expense  and  will 
prove  very  interesting  in  actual  use. 

The  induction  balance  consists  of  two 
wooden  spools,  W W,  glued  securely 
together  at  G . No.  8 thread  spools  will 


be  found  quite  suitable.  No.  22  B.  & S. 
gauge  enameled  wire  is  then  wound  on 
in  three  layers  on  spool  No.  1 in  a right- 
hand  direction,  the  number  of  turns  be- 
ing counted  as  they  are  wound  on.  After 
this  has  been  accomplished,  the  wire  is 
passed  on  to  spool  No.  2 and  an  equal 
number  of  turns  are  wound  in  the  left- 
hand  direction.  It  is  of  prime  impor- 
tance to  have  an  equal  number  of  turns 
on  both  spools. 

F and  F*  designate  the  ends  of  the 
two  coils  which  may  be  termed  the  pri- 
mary of  the  induction  balance.  The 
wire  P"  passes  through  the  opening  in 
the  center  of  the  spools.  Cover  the  pri- 
mary windings  with  a layer  of  paraffine 
paper  and  then  proceed  to  wind  No.  36 
B.  & S.  gauge,  s.c.c.  wire  over  the  pri- 
mary winding  of  spool  No.  1 in  a right- 
hand  direction.  In  this  case  as  before, 
it  is  necessary  to  count  the  number  of 
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turns  and  layers  and  when  spool  No.  1 
is  filled,  the  wire  is  passed  to  spool  No. 
2 and  as  many  turns  and  layers  are 
wound  in  the  same  direction  as  on  spool 
No.  1.  S'  and  .S*'  designate  the  ends  of 
the  two  coils  which  may  be  termed  the 
secondary  of  the  induction  balance.  The 
wire  y passes  through  the  opening  in 
the  center  of  the  spools.  Secondary 
wires  S'  and  S"  form  the  receiver  circuit 
and  are  connected  to  an  8o-ohm  watch- 
case  receiver.  The  primary  wires  F 
and  P"  form  the  supply  circuit  and  are 
connected  in  series  with  three  dry  cells, 
a switch  and  vibrator.  An  ordinary  elec- 
tric bell  will  give  excellent  results  as  a 
vibrator  for  this  purpose  if  the  hammer 
is  removed  from  the  armature.  The  two 
spools  are  placed  in  a neat  tin  case  C, 
which  is  then  filled  with  melted  sealing 
wax  so  as  to  render  the  induction  bal- 
ance waterproof  when  lowered  in  water. 
The  wires  F and  P”9  and  S’  and  S*  may 
be  50  feet  long,  more  or  less,  depending 
upon  the  depth  to  which  the  cell  C is 
to  be  lowered. 

In  using  this  instrument,  the  switch  is 
closed  and  the  casing  containing  the 
windings  is  moved  over  the  region  to  be 
searched.  When  brought  in  the  vicinity 
of  materials  possessing  magnetic  quali- 
ties, a strong  clicking  noise  will  be 
heard  in  the  receiver. 

Contributed  by 

C.  L.  Volz . 


THIRD  PRIZE 
A MERCURY  AIR-PUMP 

This  instrument  is  very  simple  and 
easily  made,  yet  it  is  capable  of  produc- 
ing a very  high  vacuum.  Almost  any 
degree  of  vacuum  can  be  produced  and 
preserved,  at  the  same  time  being  ac- 
curately indicated. 

The  glass  tube  A is  a piece  of  bar- 
ometer tubing  about  32  inches  long.  A 
glass  T,  which  need  not  be  of  the  same 
diameter,  is  connected  to  its  upper  end 
by  a short  piece  of  rubber  tubing.  To 
the  other  end  of  the  T is  connected  a 
funnel  by  means  of  a longer  piece  of 
tubing.  On  this  longer  piece  of  tubing 
some  device,  such  as  a pinch  cock,  is 
placed  to  open  and  close  it. 

To  make  the  connections  the  ends  of 


the  glass  tubing  are  smeared  with  vase- 
line since  the  rubber  tube,  which  must 
be  as  heavy  as  possible,  is  so  small  that 
without  this  lubrication  it  could  not  be 
forced  on  the  glass  tubing.  In  this  way 
an  airtight  joint  is  sure  to  result. 

To  the  lower  end  of  the  tube  A is 
fastened  a test  tube  having  a hole  B, 
made  with  a pointed  flame.  The  lower 
end  of  A must  be  about  an  inch  below  B . 

The  whole  apparatus  is  securely  held 
in  position  on  a board  of  the  required 
size  by  some  such  means  as  is  shown 
in  fig.  2.  Three  or  four  of  these  will 
be  sufficient.  The  vessel  to  be  exhausted 


fig.  2 


At 


is  connected  and  supported  as  shown, 
for  otherwise  the  mercury  will  run  into 
it. 

At  least  one  pound  of  mercury  will  be 
needed  to  operate  the  pump,  but  this 
need  not  be  chemically  pure  or  boiled 
to  exclude  air. 

It  is  placed  in  the  funnel  and  allowed 
to  run  down  the  tube  A in  drops.  As 
soon  as  the  mercury  has  covered  the  end 
of  A the  action  is  as  follows: 

As  a drop  of  mercury  falls  down  the 
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tube,  it  carries  before  it  the  air  in  the 
tube,  thus  leaving  less  air  behind,  which 
must  fill  the  same  space,  and  therefore 
become  rarer.  The  next  drop  further 
rarefies  it,  and  so  on. 

As  the  air  inside  the  tube  becomes  less 
dense,  the  mercury  rises  in  the  tube,  un- 
til it  reaches  a height  of  about  30  inches 
above  the  mercury  in  the  test  tube,  be- 
yond which  point  it  will  not  rise.  A 
scale  graduated  in  millimeters,  beginning 
at  this  point  and  reading  down  will  indi- 
cate the  degree  of  vacuum  down  to  1 
mm.,  beyond  which  the  experimenter 
will  have  to  resort  to  calculations. 

If,  after  the  first  drop  the  mercury 
level  is  3 inches,  or  1/10  of  30  inches, 
1/10  of  the  air  has  been  removed,  leav- 
ing 9/10  of  the  air,  which  is  therefore 
at  9/10  atmospheric  pressure.  The  next 
drop  leaves  it  at  9/10  of  9/10  atmo- 
spheric pressure.  Supposing  ten  drops 

9/10 

have  passed,  the  pressure  will  be 

10/10 

of  an  atmosphere,  or  .348+  atmo- 
spheres. An  atmosphere  being  760  mm., 
the  pressure  would  be  264.4  mm.  This, 
of  course,  is  large  enough  to  be  meas- 
ured on  the  scale,  but  the  method  is  the 
same  as  that  used  for  low  vacua. 

As  the  mercury  flows  out  of  B it  is 
caught  in  a cup  and  poured  back  into  the 
funnel.  Thus  the  exhaustion  can  be  car- 
ried on  to  very  low  limits.  It  was  with 
this  type  of  pump  that  the  first  Crookes 
tubes  were  exhausted. 

Contributed  by 

Brentford  Mackey. 


QUENCHED  GAPS  FOR  SPARK 
COILS 

Although  it  is  usually  said  that 
quenched  gaps  will  not  give  very  satis- 
factory results  in  connection  with  spark 
coils,  the  author  has  been  using  such  a 
gap  in  connection  with  a one-inch  coil 
for  the  past  four  years  with  excellent 
results. 

The  writer  has  found  that  an  electro- 
lytic interrupter  was  not  as  efficient  as  a 
high  speed  mechanical  interrupter  or 
vibrator.  He  is  now  using  no- volt  di- 
rect current  throueh  ten  16-c.p.  lamps 
as  shown  in  the  illustration.  This  ar- 
rangement insures  a regular  current  of 
five  amperes,  which  never  varies,  as 


would  be  the  case  if  storage  batteries 
were  employed.  The  vibrator  on  the 
one-inch  coil  is  of  the  ordinary  spring 
vibrator  type,  having  platinum  contacts 
which  are  still  in  good  condition  despite 
the  fact  that  strong  current  has  been 
used  on  the  coil  for  over  a year. 

To  obtain  high  efficiency  with  a 
quenched  gap,  high  frequency  is  re- 


quired. This  may  be  obtained  by  insert- 
ing a piece  of  paper  between  the  leaves 
of  the  vibrator  as  well  as  tying  the  vi- 
brator with  rubber  bands  so  as  to  give 
it  greater  elasticity.  When  properly  ad- 
justed, the  vibrator  will  hum  and  the 
spark  will  have  a high  pitch.  In  fact, 
the  author  has  been  asked  by  many  wire- 
less friends  whether  or  not  he  was  em- 
ploying a high  frequency  rotary  con- 
verter, because  of  the  excellent  tone  of 
his  spark. 

The  quenched  gap  plates,  as  shown  in 
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the  illustration,  are  made  from  copper 
turned  on  a lathe.  The  author  uses  five 
gaps  separated  with  mica.  Each  gap  is 
about  1/64  inch.  The  plates  measure 
3l/2  inches  outside  diameter  with  a 
sparking  surface  one  inch  in  diameter. 
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Four  glass  plates  measuring  8 x 10 
inches  covered  on  both  sides  with  tin- 
foil,  comprise  the  condenser,  which  is 
shunted  across  the  secondary  of  the 
spark  coil.  The  writer  has  found  the 


quenched  gaps  to  work  better  in  series 
than  in  shunt. 

Experimenters  will  be  surprised  at  the 
results  obtained  by  connecting  their  sets 
as  shown  in  the  illustration  and  employ- 
ing a quenched  gap.  The  range  will  be 
considerably  increased,  the  frequency 
much  higher  and  the  wave  emitted  will 


be  sharp  and  pure — a feature  that  is 
necessary  in  order  to  have  a station  com- 
ply with  the  wireless  laws.  Although 
the  writer  does  not  employ  an  oscilla- 
tion transformer,  one  may  be  used  with 
the  system  above  described  if  desired. 

Contributed  by 

H.  P.  Pearson. 


AN  EFFICIENT  AERIAL 
SPREADER 

The  spreader  which  I am  about  to 
describe  is  of  truss  construction,  built 
of  strong,  light  wood.  I used  cypress, 
which  is  fairly  strong,  easily  bent  and 
almost  weather-proof.  The  stock  should 
be  3 x y*  inches  for  short  spans  and 
3 x $4  inches  for  long  spans.  Make  the 
strips  A and  B several  inches  longer  than 
the  intended  length  to  allow  for  bend- 
ing. The  length  of  the  center  brace  C 
should  be  one-tenth  of  the  total  length 
of  the  spreader.  Screw  A and  B to  C. 
Don’t  spare  the  screws.  Bring  the  ends 
together  and  miter  them  so  that  they  will 


come  to  a fairly  sharp  point.  Screw  the 
end  well  and  screw  in  the  triangular 
piece  D.  This  should  be  three  inches 
thick  and  six  or  eight  inches  long.  The 
other  end  is  treated  in  a like  manner. 
Make  the  braces  E long  enough  to  make 
the  spreader  eliptical  rather  than  dia- 
mond shaped.  Paint  the  entire  spreader 
the  color  of  its  surroundings. 

To  get  the  full  benefit  of  the  truss  it 
must  be  wired  in  this  way.  If  side  A 
be  toward  the  aerial,  the  wires  must  be 
connected — preferably  wrapped — to  side 
B,  through  very  small  holes  in  side  A. 
The  ropes  or  wires  supporting  the  aerial 
are  fastened  through  holes  in  strip  B to 
strip  A. 

These  spreaders  are  light  and  exceed- 
ingly strong.  Mine  have  been  up  over 
six  months  through  the  hardest  kind  of 
weather.  Some  mornings  the  wires  have 
been  covered  deep  with  wet  snow.  Heavy 
wind  storms  have  no  effect  on  the  aerial 
using  such  spreaders,  other  than  making 


it  rock  and  jump  harmlessly. 
Contributed  by 

Robert  A.  Cushman . 


A NOVEL  TELEGRAPH  STATION 
ARRANGEMENT 

The  following  is  a description  of  a 
novel  telegraph  station  arrangement. 


Every  operator  should  employ  such  a 
wiring  diagram  in  his  telegraph  office, 
since  it  enables  him  to  practice  on  his 
own  apparatus  without  disturbing  the 
traffic  on  the  main  line. 
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By  using  the  arrangement  shown  in 
the  diagram,  both  the  regular  main  line 
apparatus  as  well  as  the  practice  set  can 
be  used  at  the  same  time  and  operated 
by  a common  battery.  If  the  operator  is 
practicing  on  his  own  instruments  and 
hears  his  call  letters  on  the  main  line 
sounder,  he  has  only  to  throw  the  switch 
to  the  left  and  his  own  apparatus  will 
then  be  connected  to  the  main  line  cir- 
cuit, ready  to  answer  the  call.  After  the 
message  is  received,  the  switch  can  be 
thrown  to  the  right  and  the  operator  is 
once  more  ready  to  continue  his  practice 
without  affecting  the  relay  and  sounder 
that  are  connected  to  the  main  line. 

Contributed  by 

Bro.  Avila , C.  S.  C. 


Probably  the  best  method  for  making 
the  i ohm  coil  of  small  wire  is  to  take 
several  strands  of  wire,  wind  these  in 
parallel  and  solder  them  to  the  terminals 
of  the  coil.  Care  should  be  taken  that 
the  resulting  resistance  is  slightly  great- 
er than  i ohm.  The  resistance  is  then 
measured  accurately  and  from  the  equa- 
tion 

i i i 

R rj  ra 

the  proper  length  of  wire  to  be  soldered 
in  parallel  with  the  others — in  order  to 
bring  the  resistance  to  I ohm — is  ob- 
tained. These  precautions  are  not  so 
necessary  for  the  other  coils  which  con- 
sist of  longer  wires. 


A READILY  MADE  OHMMETER 

The  following  is  a description  of  an 
instrument  for  measuring  resistance. 

The  first  step  in  the  construction  of 
this  instrument  is  to  make  three  resist- 
ance coils  of  i,  io,  and  ioo  ohms.  The 
wire  used  may  be  about  No.  28  insulated 
German  silver.  It  will  be  a great  ad- 
vantage in  making  these  coils  if  access 
can  be  had  to  a good  measuring  instru- 
ment so  that  the  resistance  of  the  coils 
can  be  accurately  calibrated.  If  this  can- 
not be  done,  the  coils  can  be  roughly 
calibrated  from  the  tables  of  the  wire 
manufacturer. 


The  resistance  coils  should  be  made  of 


double  or  non-inductive  windings;  the 
two  ends  of  the  wire  being  fastened  to 
the  terminals  and  the  sides  of  the  loop 
wound  together  as  a single  wire. 

The  case  measuring  18  x 7 x 4]A 
inches  may  be  made  of  any  common 
wood.  On  the  upper  side  of  the  case  is 
mounted  bare  German  silver  wire,  about 
No.  22  gauge,  running  between  two 
brass  or  copper  blocks,  spaced  exactly 
15  inches  apart.  A slider  is  arranged 
so  as  to  run  parallel  to  the  wire,  making 
contact  with  the  latter  only  when  it  is 
pressed  down.  On  the  case  are  also 
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mounted  a three-way  switch,  a single 
point  switch  and  a reversing  switch; 
also  various  binding  posts  for  the  neces- 
sary connections. 

Besides  the  requisites  mentioned 
above,  a watch  case  telephone  receiver 
and  a buzzer  are  also  necessary.  The 
buzzer  armature  should  be  fitted  with  an 
insulated  contact  which  is  connected  to 
the  rest  of  the  circuit  by  a light  coiled 
wire,  as  well  as  a corresponding  station- 
ary contact  which  is  also  insulated. 

A diagram  of  all  the  necessary  con- 
nections is  given  in  Fig.  2. 

It  will  be  seen  bv  the  reader  that  the 
instrument  is  simply  a form  of  Wheat* 
stone  bridge.  A scale  may  be  placed 
alongside  the  wire  to  indicate  the 
ohms.  This  scale  may  be  calibrated 
from  the  formula 

S a 

X b 

where  S is  the  resistance  of  the  stand- 


ard coil  used,  X is  the  unknown  resist- 
ance and  a and  b are  the  respective 
lengths  of  the  wire  on  each  side  of  the 
slider.  By  substituting  different  values 
for  X,  in  the  formula,  the  ratio 
a a 


b 15  — a 

where  a and  b are  in  inches;  that  is,  a 
+ b = 15. 

To  measure  a resistance  the  slider  is 
moved  up  and  down  along  the  slide  wire 
until  the  noise  in  the  receiver  ceases. 
Then,  if  the  scale  has  been  calibrated 
accurately,  it  will  read  the  correct  num- 
ber of  ohms  opposite  the  slider.  When 
the  slider  balances  on  the  middle  point 


of  the  wire,  X will  equal  1 ohm  if  the 
1 ohm  standard  coil  has  been  used,  10 
ohms  for  the  io-ohm  standard,  or  100 
ohms  for  the  ioo-ohm  standard. 

For  accurate  reading  the  slider  should 
have  a narrow  edge  only  presented  to 
the  wire  and  at  right  angles  to  it. 

Contributed  by 

Errol  B.  Shond. 


AN  UNIQUE  WIRELESS  HOOK- 
UP 

Recently,  while  experimenting  with 
my  set,  I discovered  that  by  using  the 
primary  of  my  loose-coupler  as  the  sec- 
ondary, as  shown  in  the  sketch,  I could 
increase  my  wave  length  quite  consider- 
ably and  bring  in  stations  that  otherwise 
I was  unable  to  hear.  To  bring  both 
circuits  back  to  resonance,  two  variable 
condensers  in  parallel  should  be  connect- 
ed in  circuit.  The  sketch  gives  the  com- 


plete hookup  for  a quick  change  and 
makes  everything  clear. 

Contributed  by 

Stanley  F.  Patten . 


A MAGNETIC  BRAKE  FOR  A 
ROTARY  GAP 

High  speed  rotary  gaps  generally  run 
a minute  or  two  after  the  circuit  is 
broken.  This  is  very  annoying,  especial- 
ly when  some  distant  station  is  answer- 
ing. The  following  is  a description  of  a 
magnetic  brake,  designed  by  the  writer, 
which  has  proven  very  efficient  in  elim- 
inating this  source  of  trouble. 

The  lever  A is  cut  from  a piece  of  soft 
iron  about  inch  square.  The  length 


Digitized  by 


Google 


June.  1914. 


MODERN  ELECTRICS  AND  MECHANICS 


755 


will  depend  entirely  upon  the  height  of 
the  gap  it  is  to  be  used  on.  In  the  cen- 
ter of  the  lever,  drill  a hole  large  enough 


1 

^Rubber 

A 

fabolf  1 

K 
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H 

1 

) maqnzt 

S 

~ p>, 

r~ -n 

rig  2 

£4  ft 

for  a battery  screw  to  pass  through  free- 
ly. On  one  end  of  the  lever  fasten  a 
small  piece  of  rubber  as  shown  in  the 
drawing.  The  arm  B holding  the  spring 
is  cut  from  a piece  of  heavy  sheet  brass. 
The  magnet  may  be  procured  from  a 
i,ooo-ohm  telephone  ringer.  The  rest  of 
the  work  is  clearly  shown  in  the 
drawing. 

Contributed  by 

Ray  Yates. 


AN  AUTOMATIC  SAFETY  VALVE 

While  performing  some  experiments 
in  chemistry  the  author  found  need  for 
a safety  valve.  Alter  trying  various  de- 


vices, the  scheme  shown  in  the  accom- 
panying diagram  was  resorted  to  as  the 
most  satisfactory. 

In  the  diagram,  £ is  a cork  which  fits 
into  a bottle.  Through  the  hole  of  the 
cork  is  placed  a glass  tube  opened  at 
both  ends.  At  the  outer  end  of  the  glass 
tube  is  placed  a short  section  of  rubber 
tubing,  C.  At  the  other  end  of  the  rub- 
ber tube  is  a glass  tube,  A,  which  is 
sealed  in  at  the  outside  end.  £ is  a slot 
in  the  rubber  tube  made  with  a sharp 
pen  knife. 


The  operation  of  the  safety  valve  is 
quite  simple.  As  the  pressure  of  the 
gases  within  the  flask  increases,  the  slit 
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in  the  rubber  tube  opens  and  allows  the 
surplus  pressure  to  escape. 

Such  a safety  device  as  is  described 
above  may  be  the  means  of  preventing 
serious  explosions  that  might  occur 
otherwise. 

Contributed  by 

Harry  Faver. 


The  heavy  storms  in  southern  Cali- 
fornia during  the  past  rainy  season 
wiped  out  many  miles  of  trails  in  the 
national  forests  of  that  part  of  the  State. 
They  are  now  being  rebuilt  for  the  com- 
ing summer,  for  use  in  fire  protection. 
They  are  also  of  great  use  to  tourists, 
campers,  and  prospectors. 


THE  ADVANTAGES  OF  TRADE  MARK 
REGISTRATION 


By  George  William  Miatt. 


AS  heretofore  intimated  the  right  to 
the  exclusive  use  of  trade  marks 
has  existed  from  time  immemorial.  It 
is  and  always  has  been  recognized  and 
sustained  by  the  Common  Law,  and  is 
not  a creature  of  Statute.  In  the  words 
of  the  Supreme  Court  of  the  United 
States:  “The  right  to  adopt  and  use  a 
symbol  or  device  to  distinguish  the  goods 
or  property  made  or  sold  by  the  person 
whose  mark  it  is,  to  the  exclusion  of  the 
use  of  other  persons,  has  long  been  rec- 
ognized by  the  common  law  and  the 
chancery  courts  of  England  and  this 
country.  It  is  a property  right  for  the 
violation  of  which  damages  may  be  re- 
covered in  an  action  at  law,  and  the  con- 
tinued violation  of  it  will  be  enjoined 
by  a court  of  equity  with  compensation 
for  past  infringements.,, 

Thus  a trade  mark  may  be  legally 
recognized  and  sustained  even  though 
not  certified  as  provided  for  under  the 
Act  of  1905,  which  is  the  Federal  Law 
under  which  such  marks  are  registered 
in  the  United  States  Patent  Office.  But 
there  are  certain  practical  advantages  to 
be  attained  by  such  registration,  the 
statute  having  been  designed  and  passed 
with  the  object  of  systematizing  and 
codifying  trade  mark  practice,  and  sim- 
plifying and  rendering  more  effective 
the  remedies  incident  to  infringement. 

For  instance,  the  owner  of  a trade 
mark  not  registered  in  the  Patent  Office, 
in  case  of  litigation  relating  thereto, 
must  prove  priority  of  use  and  owner- 
ship, which  is  frequently  a difficult  thing 
to  do,  whereas  a certificate  of  registra- 
tion issued  by  the  Patent  Office  is  pritna 
facie  evidence  of  priority  and  owner- 
ship, and  the  owner  of  such  registered 
trade  mark  does  not  need  any  other  than 


his  certificate  as  evidence  to  establish  the 
date  of  his  first  use  of  the  mark. 

Furthermore,  if  the  trade  mark  is  not 
registered  according  to  Statute  legisla- 
tion relating  thereto,  it  does  not  come 
within  the  jurisdiction  of  the  Federal 
Courts  unless  the  opposing  parties  are 
citizens  of  different  states ; and  obvious- 
ly a decision  or  injunction  in  a State 
Court  has  no  force  outside  of  that  State, 
whereas  all  suits  relating  to  trade  marks 
certified  by  the  Patent  Office  are  within 
the  jurisdiction  of  the  Federal  Courts 
irrespective  of  residence  of  parties,  and 
an  injunction  secured  in  one  Federal 
Court  will  be  recognized  and  enforced 
in  the  Federal  Courts  of  other  States. 

In  other  words,  every  registered  trade 
mark  is  a part  and  parcel  of  the  public 
records  of  the  nation,  is  prima  facie  evi- 
dence of  ownership,  and  is  enforceable 
throughout  the  United  States  through 
the  medium  of  the  Federal  Courts ; and 
the  crucial  test  to  which  the  mark  is  sub- 
ject in  the  Patent  Office  before  the  is- 
sue of  a certificate  of  registration  there- 
on practically  precludes  die  possibility  of 
error,  so  that  the  registrant  may  safely 
exercise  his  rights  and  prerogatives 
without  fear  or  favor. 

Another  advantage  of  certification  of 
a trade  mark  by  the  United  States  Pat- 
ent Office  is  the  right  to  use  the  words 
“Registered  in  United  States  Patent 
Office,”  or  the  abbreviation,  “Reg.  U.  S. 
Pat.  Off.”  In  fact  this  is  not  only  a 
privilege  but  a necessity,  since,  if  such 
notification  is  not  used  in  connection 
with  a trade  mark,  in  case  of  infringe- 
ment the  owner  of  the  mark  can  only 
collect  damages  from  the  date  of  actual 
notice  served  upon  the  infringer. 

( Continued  on  page  794) 
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Practical  Hints 


This  department  is  devoted  to  contributions  that  deal  with  new  tools,  machinery, 
methods  of  simplifying  different  tasks  and  other  similar  subjects  of  interest  to  the  elec- 
trician and  mechanic  in  particular,  and  everyone  in  general.  Contributions  to  this  depart- 
ment should  not  exceed  200  words.  A rough  sketch  is  desirous  in  instances  where  the  idea 
will  be  tendered  more  comprehensible  by  its  use.  All  contributions  will  be  paid  for  at 
regular  space  rates  on  publication. 


ADJUSTABLE  HANGERS 

A hanger  of  simple  construction  that 
is  suitable  for  many  purposes,  such  as 
to  hang  prints,  papers  -JUm 
and  various  articles  of  | , | 


HI — 4- 


wearing  apparel,  can  be 
made  from  a piece  of 
heavy  wire  and  two  or- 
dinary spring  clothes- 


pins. 

This  wire  is  placed  through  the  spring 
coil  openings;  the  clothes-pins  then  be- 
ing adjusted  to  desired  positions  by  slid- 
ing them  along  the  wire.  The  wire  is 
bent  at  both  ends  to  prevent  the  pins 
from  coming  off. 

Contributed  by 

B . W . Verne. 


HOW  TO  SOFTEN  PUTTY 

Many  amateur  craftsmen  have  trouble 
with  putty  hardening  before  they  are 
ready  to  use  it. 

There  are  many  ways  to  soften  putty, 
but  after  trying  most  of  them  I have 
found  that  the  best  way  to  soften  it  is 
by  the  use  of  kerosene  oil. 

To  soften  the  putty  take  a putty  knife 
or  one  as  near  that  as  possible.  Cut  the 
putty  into  small  pieces  and  then  draw  the 
blade  of  the  knife  over  the  putty  until  it 
is  pulverised. 

Now  the  putty  is  ready  for  the  oil. 
Drop  a little  kerosene  oil  on  it  and  mix 
up  the  putty  and  kerosene.  If  the  putty 
is  still  too  hard,  add  more  oil  until  it  can 
be  easily  worked. 

If  the  putty  is  not  required  for  imme- 


diate use,  it  can  be  placed  under  water 
and  it  will  then  remain  soft  and  ready 
for  use  at  any  future  time. 

Contributed  by 

Willard  Parsons. 

• MAKING  COIL  SPRINGS 

In  winding  coil  springs,  take  two 
lengths  of  the  wire  to  be  used  and  wind 
them  on  an  iron  rod  that  is  a trifle  small- 
er than  the  desired  inside  diameter  of 
the  finished  spring.  The  two  lengths  are 
wound  side  by  side.  When  the  winding 
is  completed,  the  two  springs  can  be  un- 
twisted and  it  will  be  found  that  the 
convolutions  are  equally  spaced. 

Contributed  by 

C.  J.  Sedlak. 


TO  PREVENT  DIRT  FROM  EN- 
TERING OIL  CAN  SPOUTS 

When  working  around  mills  and  fac- 
tories where  oil  cups  and  boxes  are 
dusty  and  dirty,  the  tip  of  oil  can  spouts 


often  becomes  plugged  with  grease  and 
dirt. 

To  remedy  this,  solder  on  the  spout  a 
small  piece  of  tin  or  wire  shaped  as 


Digitized  by 


Google 


758 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  28.  No.  6. 


shown  in  the  illustration.  This  forces 
obstructions  away  from  the  tip  of  the 
spout  and  thus  permits  a ready  flow  of 
oil. 

Contributed  by 

B.  W.  Verne . 


HANDLING  LARGE  PLUG 
GAUGES 

Practically  all  mechanics  are  familiar 
with  the  subject  of  plug  gauges  for  meas- 


uring the  diameter  of  a hole.  They  are 
especially  familiar  with  the  type  shown 
in  Fig.  1,  where  A is  the  gauging  end 
ground  to  the  correct  size  for  measuring 
a bored  or  reamed  hole.  Such  gauges 
are  some  times  made  as  limit  plugs,  in 
which  instance  part  of  the  plug  will  go 
into  the  hole  and  the  end  nearest  the 
handle  will  not. 

The  end  B of  the  plug  is  the  handle 
and,  as  will  be  readily  seen,  this  becomes 
quite  heavy  in  the  larger  sizes.  To  re- 
duce the  weight  and  make  the  large  sized 
plug  gauges  easier  to  handle,  the  gauge 


shown  in  Fig.  2 is  far  better.  It  con- 
sists of  a ring  A which  is  used  in  the 
same  manner  as  a plug  gauge,  and  the 
bar  B placed  across  the  end  of  the  ring 
and  used  as  a handle.  Such  a plug  is 
much  lighter  and  may  be  handled  more 
conveniently  than  the  conventional  type. 

Contributed  by 

H.  M. 


A CONDENSER  HINT 


A very  good  dielectric  for  fixed  con- 
densers, especially  desirable  in  the  re- 
ceiving wireless  apparatus,  may  be  had 
in  photographic  films.  The  use  of  pho- 
tographic plates  is  old  but  the  use  of 
films  is  somewhat  novel.  Films  may  be 
easily  had,  they  will  stand  the  rough 
handling  in  the  hands  of  the  experi- 
menter without  puncture,  are  ready  for 
use  without  further  preparation,  thin 
enough  to  insure  high  capacity,  and  have 
very  good  insulating  powers. 

Contributed  by 


/.  L.  C . 


MAKING  TERMINALS 

Procure  several  feet  of  brass  or  cop- 
per tubing  with  a bore  of  % inch.  Cut 
this  into  lengths  % inch  long.  These 
pieces  are  then  annealed  in  a hot  fire  and 
one  end  pinched  together  in  a vice  as 
shown  in  the  drawing.  In  pinching  the 
end  together  a >6-inch  steel  rod  should 


be  placed  in  the  free  end  to  prevent  it 
from  losing  its  shape.  A 3/1 6-inch  hole 
is  then  bored  in  the  flat  end.  To  remove 
the  black  crust  left  on  by  the  heat,  the 
terminals  should  be  dipped  in  a solution 
consisting  of  one  part  nitric  acid  and  two 
parts  sulphuric  acid. 

Contributed  by 

Ray  F . Yates . 


TO  REPAIR  BROKEN  LANTERN 
GLOBES 

Quite  frequently  lantern  chimneys  be- 
come cracked  and  one  or  more  pieces 
may  fall  off.  If  these  are  carefully  re- 
placed and  a coat  of  white  shellac  ap- 
plied over  the  cracks  while  the  globe  is 
still  warm,  it  will  be  found  that  the  shel- 
lac penetrates  between  cracks  and  soon 
sets,  holding  the  pieces  firmly  together. 
Surplus  shellac  can  be  removed  when 
dry. 

Contributed  by 

F.  W.  Verne , 
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AN  EASILY  MADE  BENCH-  up  for  the  trouble  involved  in  building 

DRILL  one.  It  was  built  from  odds  and  ends 

The  bench-drill  described  below  was  I found  about  the  house  and  the  cost 

made  by  the  author  after  repeatedly  is  next  to  nothing,  with  the  exception 


breaking  small  drills,  when  drilling  by 
hand.  The  time  and  effort  saved  by 
using  one  of  these  tool?  more  than  make 


of  the  drill  which  must  be  purchased. 

I used  a conventional  type  of  hand- 
drill  costing  $1.50  and  accommodating 
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drills  from  o to  3/16  inch.  Obviously 
a larger  drill  can  be  used  to  suit  the 
builder. 

First  build  up  the  column  and  slide 
preferably  of  hardwood,  although  the 
writer  made  his  of  whitewood,  which  is 
amply  strong  for  this  purpose.  Fig.  3 
is  a section  of  the  column  and  shows  the 


construction  of  the  slide,  but  it  can  be 
made  either  as  shown  or  of  a bevel  form. 
The  square  form  was  chosen  for  this 
drill  as  it  is  rather  easy  to  build.  The 
block  A , fig.  3,  should  be  securely  fas- 
tened by  long  screws  to  the  slide  and 
bored  for  a 5/16-inch  by  3-inch  bolt  with 
large  washers  on  each  end.  All  parts 
of  the  column  should  be  glued  and 
screwed  together,  especially  the  head 
and  base,  where  the  greatest  strains  oc- 
cur. If  figs.  1 and  2 are  followed  close- 
ly, no  trouble  will  be  experienced  on 
this  part. 

Next,  file  or  turn  two  washers  il/2 
inches  diameter  and  drill  a $4-inch  hole 
through  each.  Also  drill  and  counter- 
sink three  J^-inch  holes  and  rivet  these 
washers  to  head  of  column.  Then  pro- 
cure a piece  of  J^-inch  diameter  soft 
steel  rod  and  thread  it  for  4 inches  on 
one  end  and  file  the  other  end  square  to 
readily  turn  it  into  the  drill.  The  writer 
took  a handwheel  from  an  old  i-inch 
valve,  which  had  a inch  hole  in  it.  He 
then  secured  a ;}4-inch  cap  screw  and 
sawed  off  all  but  J^-inch  of  the  head 
and  drove  it  into  wheel  and  pinned  it 
tight.  It  was  then  drilled  and  tapped 
^6-inch  and  it  made  an  ideal  feed  for 
this  drill.  The  builder  can  dispense  with 
the  handwheel  and  use  the  lever,  but 
it  is  best  to  have  both  as  it  is  so  much 
easier  using  the  wheel  for  feed  and  the 
lever  for  quick  return. 

Now  take  the  hand-drill  and  unscrew 


both  handles;  mounting  it  in  the  frame 
since  the  rest  of  the  drilling  can  be  done 
with  it. 

Just  above  the  chuck  will  be  found 
a turned  place  which  comes  about  right 
to  put  an  extra  support  on  the  drill,  thus 
serving  to  steady  the  drill  quite  a bit  and 
taking  considerable  strain  from  the 
block.  It  is  rather  a hard  piece  to  con- 
struct unless  one  has  a good  heavy  vise, 
but  is  well  worth  the  trouble  of  making. 
It  is  best  to  make  it  a little  short  from 
the  center  of  drill  to  the  bottom  of  the 
feet  and  then  shim  it  up  so  as  to  get 
the  drill  perfectly  vertical.  It  is  clamped 
with  a %-\nch  bolt  to  the  drill  and  an 
oil  hole  is  drilled  right  through  both, 
first  taking  out  the  spindle. 

Next  comes  the  handle  which  is  bent 
up  from  5^-inch  x j4-inch  band  iron  and 
no  great  difficulty  will  be  experienced 
with  this  part.  A slot  ^2 -inch  long  should 
be  cut  on  each  side  where  the  screws 
are,  as  there  is  a sliding  action  here 
when  lowering  and  raising  drill  to  and 
from  the  work.  If  the  handle  is  used 
exclusively  for  feed,  it  is  best  to  fit  a 
wooden  handle  on  the  end. 

If  the  drawings  are  followed  closely 
no  difficulty  will  be  encountered  in  con- 
structing and  using  this  tool.  When  the 
drill  is  needed  for  larger  work  it  is 
easily  dismounted  and  ready  for  use  any 
time  by  screwing  on  the  handles  again. 
The  writer  has  under  construction  an’ 
easily  made  vise  built  of  soft  J^-inch 
iron,  which  screws  onto  the  base.  At  a 


illustrated. 

This  drill  is  an  excellent  little  tool  for 
those  having  a good  deal  of  small  drill- 
ing and  tapping  to  do.  It  will  be  found 
exceedingly  handy  for  starting  and  tap- 
ping small  holes.  Without  a vise  of 
some  sort  it  is  rather  difficult  to  hold 
small  irregular  pieces  and  for  this  rea- 
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son  a vise  is  recommended  for  use  in  some  very  fine  carborundum  dust  on 
connection  with  the  drill.  this  and  stand  away  to  dry.  After  the 

Contributed  by  coating  is  dry  place  the  circle  in  the 

H.  L.  Dearborn.  chuck  of  a lathe  and,  with  the  lathe  run- 

ning  at  high  speed,  hold  a piece  of  steel 

against  the  wheel  until  the  surface  be- 
CUTTING  GLASS  DISCS  comes  quite  smooth.  After  this,  the 

The  cutting  of  a glass  disc  has  always  brass  may  .be  .polished  without  produc- 
presented  more  or  less  of  a problem  to  in g defep  scfa^eh^:iV-the  surface.  Round 
the  average  experimenter,  and  yet  it  is  a piecfcsC-.of  brass  mary:-^  J>plished  in  the 
simple  operation  if  the  following  meth-  lathe  by  holding  a piece-pOfijie  carborun- 
od  is  employed.  *cfam  cloth  tightly  arouncPlt.  After  the 

Glass  may  be  cut  with  an  ordinary  vfciass  is  polished,  avoid  torching  it  with 
pair  of  stout  scissors.  This  may  seem'"*the  fingers,  as  it  leaves  greasy  spots, 
impossible,  but  nevertheless  it  is  readily  .Next,  place  the  brass  in  a clean  iron  ves- 
accomplished,  and  the  only  requisite  for“#%l  and  heat  gently.  The  lacquer  is  then 
success  besides  the  scissors,  is  a basin  /Applied  in  a thin,  even  coat  with  a camel- 
of  water.  Hold  the  plate  of  glass,  which  brush  and  the  wori*-3£t  away  in  a 

must  not  be  heavier  than  ordinary  win-  du£de$s  place  to  di^.V/The  brass  is 
dow  glass,  under  the  water  and  cut  heated- 'for  the,  f ufpd^e  >0f  expelling  all 
around  the  edges  with  a pair  of  scissors  moisttire.  ; ] 

until  the  glass  is  of  the  size  and  shape  Contributed  by 
desired.  This  method  is  not  intended  Ray  F.  Yates . 

for  halving  a plate  or  cutting  off  a large  


piece,  because  the  glass  cut  away  is,  as 
a rule,  reduced  to  fragments.  But  this 
method  is  quite  safe  since  the  main  part 
of  the  glass  will  never  fracture,  provid- 
ing not  more  than  half  an  inch  or  so  of 


A SIMPLE  METHOD  OF  REPAIR- 
ING TIRES 

The  little  tool  shown  in  the  accom- 
panying illustration  can  be  used  to  good 


the  edge  is  cut  away  at  a time. 
Contributed  by 

C.  W . Schwartz. 

LACQUERING  BRASS 

Properly  lacquered  brass  lends  a most 


pleasing  appearance  to  any  finished  in- 
strument. I have  found  through  ex- 
perience that  if  the  lacquer  is  not  prop- 
erly applied,  in  time  it  becomes  dark  and 
chips  off.  This  is  very  discouraging,  for 
it  necessitates  sandpapering  off  the  old 
lacquer  and  applying  new  lacquer,  which 
will  not  last  any  longer  than  the  first 
coat.  All  this  trouble  can  be  avoided  in 
the  first  place  if  the  lacquer  is  properly 
applied.  Below  is  my  hard-earned  ex- 
perience in  this  line. 

First,  the  brass  must  be  given  a fine 
polish.  While  there  are  several  ways 
of  producing  a suitable  polish,  I find  the 
following  very  simple: 

To  begin  with,  cut  from  some  close- 
grained  wood  a circle  about  10  inches 
in  diameter.  Through  the  center  put  a 
% x 5 inch  bolt.  Next,  heat  some  car- 
penter’s glue  and  apply  a thin,  even  coat 
to  the  surface  of  the  wood.  Sprinkle 


advantage  in  plugging  holes  in  pneumatic 
tires. 

From  a piece  of  stiff  sheet  steel,  cut 
out  the  design  shown  in  the  sketch.  Al- 
though sheet  steel  is  preferable,  any 
other  metal  will  do.  Several  rubber 
bands  are  fastened  on  the  tool  as  shown 
in  the  illustration.  As  many  rubber  bands 
should  be  used  as  are  necessary  to  equal 
the  size  of  the  hole  to  be  plugged.  The 
tool  is  then  dipped  in  rubber  cement  and 
placed  in  the  puncture.  The  rubber 
bands  are  unhooked  from  the  arm  and 
the  tool  removed.  After  the  cement  has 
dried,  the  plug  can  be  trimmed  and  the 
tire  is  again  ready  for  use. 

Contributed  by 

W . /.  Goreham . 

Don’t  forget  the  first  number  of  the  big,  full-of- 
interest  Popular  Electricity  and  Modern  Me- 
chanics. Watch  for  it.  It  will  be  the  biggest  maga- 
zine of  its  kind  in  the  world. 
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HIGH  FREQUENCY  CURRENT  APPARATUS 

A Series  of  Articles  Covering  the  Theory,  Making  and  Operation  of 
High  Frequency,  X-Ray  and  Ozone  Apparatus 


By  Frank  Brewster 

CHAPT^  V-~HIGrf  FREQUENCY  TRANSFORMER 

• « ••  • 

APPAH^tUS  for  the  production  of  substituted  for  each  jar.  H F is  the 
TeslaV*Oudin  or  D' Arsonval' high  high  frequency  or  Tesla  coil,  Pi  and  P2 
frequency  ;cprrent  for  electrotherapeoii--  representing  the  terminals  of  the  pri- 
cal  purposes,  is  not  very  hard  to  cqdV*  mary  or  outer  winding,  while  the  sec- 
struct  and.  requires  but  little  material  in  ondary  or  inner  coil  ends  are  at  Si  and 
its  makeup/ the  prices  asked  for  S2.  The  primary  winding  is  formed  of 

class  of  instruments,  however,  remain^  a stiff  paper  or  glass  tube  12  inches  long 
ing  high,  as/usual.  •**/.**  and  6 inches  in  diameter,  with  a layer 

For  those  wild  already  have  an  3t:wray  10  inches  long  of  No.  14  rubber  covered 
machine  of  thu'indqctipp  coiLoi^trans-  wire,  of  about  ^4-inch  diameter,  similar 


FIG.  23. — DIAGRAMMATIC  VIEW  OF  THE  CONNECTIONS  USED  WITH  A TESLA  COIL 


high  frequency  transformer,  suitable  for 
light  treatment  work,  will  be  found  quite 
efficient  and  is  the  same  as  those  fur- 
nished with  all  X-ray  generators  as  an 
accessory. 

The  coil  is  of  the  Tesla  transformer 
type,  air-insulated,  having  a primary  of 
few  turns  of  well  insulated  wire  wound 
on  a fibre  or  glass  tube,  and  a secondary 
coil  of  several  hundred  convolutions  of 
fine  silk-covered  wire,  each  coil  consist- 
ing of  but  one  layer  only. 

An  idea  of  the  construction  of  the  coil 
will  be  had  from  Fig.  23,  where  T is  the 
regular  induction  coil  or  transformer; 
S G a spark  gap  made  out  of  two  24- 
inch  zinc  or  brass  rods;  Cl  and  C2  Ley- 
den jar  condensers  of  about  gallon  ca- 
pacity each,  or  a condenser  composed  of 
twelve  16  by  19-inch  glass  plates  with  10 
by  13-inch  tinfoil  on  either  side,  may  be 


secondary  coil  consists  of  a 12-inch  layer 
of  No.  31  or  32  B.  & S.,  double  silk-cov- 
ered magnet  wire  on  a fibre  or  paper 
tube  12  inches  long  and  4 inches  in 
diameter. 

The  current  charges  the  condensers, 
which  discharge  across  the  spark  gap  in 
the  form  of  a short,  fat,  blue-white 
spark,  and  this  action,  coupled  to  the  ca- 
pacity effect  of  the  Leyden  jars  and  the 
inductance  of  the  Tesla  coil  primary, 
causes  oscillations  of  extraordinary  high 
frequency  to  be  set  up  and  sent  surging 
back  and  forth  through  the  circuit  com- 
prising the  spark  gap,  condensers,  and 
Tesla  primary ; this  circuit  being  termed 
the  closed  oscillating  circuit. 

The  potential  is  raised  to  a very  high 
value  also,  due  to  the  transforming  ac- 
tion in  the  Tesla  coil;  one  coil  having 
many  more  turns  than  the  other.  The 
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electro-magnetic  action  in  this  case  takes 
place  through  the  air,  no  iron  being 
used  as  it  could  not  reverse  its  magnetic 
polarity  quick  enough. 

The  current  produced  at  the  second- 
ary terminals  of  the  Tesla  coil  is  thus  a 
very  high  frequency,  high  potential  one, 
but  is  harmless  and  c 

can  be  handled  as  1=3  j 

safely  as  the  cur-  I ~ 

rent  from  a few  t/Va/Va 

dry  cells.  The 

voltage  may  * 

be  half  a million  * — J / c 

or  more,  but  the  f~ 

discharge  can  be  T r= 

taken  through  the  I — — * aaj 

body  without  &VVV 

harm,  as  these 
high  frequency 
currents  u s u - 

H • 1 , * FIG.  24. — CONNECTIC 

ally  oscillate 

with  a frequency  of  a million  or  more 
cycles  per  second,  and  for  this  reason 
they  only  travel  over  the  surface  of  any 
body  they  pass  to,  possessing  the  phe- 
nomenon technically  known  as  the  “skin 
effect,”  that  is,  they  are  surface  currents. 

If  the  output  of  an  X-ray  machine 
were  to  be  taken  by  a person  as  it  came 
from  that  machine — even  though  the  po- 
tential were  a million  volts — the  fre- 
quency would  be  but  60  or  120  cycles  per 
second  and  the  result  would  be  instant 
death.  On  the  other  hand,  if  a suitable 
high  frequency  set  is  employed,  it  is  pos- 
sible to  take  the  whole  output  into  the 
body,  as  when  using  the  auto-condensa- 
tion  couch. 

Such  is  the  nature  of  the  electrical 
current  made  use  of  by  those  giving 


demonstrations  and  lectures,  some  of 
whom  delight  in  mystifying  the  uniniti- 
ated of  their  audience  by  loudly  pro- 
claiming that  they  pass  half  a million 
or  more  volts  through  their  body.  But 
if  they  didn't  lower  the  frequency  by 
lengthening  the  spark  gap,  as  they  most 
^ always  do  when 

1=3  the  committee  gets 

near  enough,  any 
77?  one  cou^  dupli- 

• cate  their  little 

jU|  stunt. 

— 1 The  figures  giv- 

T en  below  are  for  a 

I I large  sized  Tesla 

1 coil  used  by  Prof. 

k?  y*  ^*7 

\ mg.  It  is  possible 

jjj  to  produce  high 

frequency  sparks 

rs  FOR  A TESLA  COIL  /:  • i.  1 

36  inches  long  with 
this  coil  when  excited  by  only  a 
i-kw.  transformer,  the  secondary  volt- 
age of  which  does  not  exceed  20,000. 
If  it  is  used  on  a high  voltage  X-ray 
machine,  its  potential  should  be  lowered 
by  cutting  in  sufficient  primary  induct- 
ance. 

Looking  at  the  sketch  Fig.  24,  T C is 
the  36-inch  spark  Tesla  coil;  C a glass 
plate  condenser,  and  S G the  spark  gap. 
The  primary  of  this  coil  is  of  10  turns  of 
No.  5 B.  & S.  spring  brass  wire  or  No.  4 
aluminum  wire,  wound  on  a wooden 
cage  23  inches  outside  diameter,  and  10 
inches  long,  spacing  the  turns  J4dnch 
apart. 

The  secondary  drum  is  built  up  of 
light  wood  strips  and  then  covered  over 
with  a layer  or  two  of  stiff  paper  or  thin 


FIG.  24. — CONNECTIONS  FOR  A TESLA  COIL 

nillion  or  more  this  coil  whe 
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tween  every  turn  equal  to  half  the  thick- 
ness of  the  wire. 

The  condenser  is  built  up  of  40  glass 
plates  16  by  19  inches,  coated  on  both 
sides  with  tin  or  aluminum  foil  10  by  13 
inches  in  size,  connecting  every  other  foil 
leaf  to  opposite  terminals ; half  the  leaves 
connecting  to  one  terminal  and  half  to 
the  other  terminal. 

The  connections  for  this  set  are  indi- 
cated by  the  diagram,  Fig.  24.  In  operat- 
ing it,  the  primary  inductance  of  the 
regular  transformer,  the  length  of  the 
Tesla  primary  spark  gap,  the  number  of 
condenser  plates  in  circuit  and  the  num- 
ber of  turns  of  Tesla  primary  cut  in, 
should  all  be  varied  one  after  the  other, 
until  the  maximum  effects  are  attained. 

A rotary  spark  gap  will  much  enhance 
the  operation  of  any  high  frequency  set, 
as  it  prevents  the  arcing  and  hissing  at 
the  spark  gap,  due  to  the  heating  effect 
of  the  discharge.  Details  for  the  con- 
struction of  a satisfactory  rotary  spark 
gap  are  given  in  the  following  chapter. 

The  large  Tesla  coil  may  be  used  as  an 
Oudin  Resonator,  by  simply  changing 
the  position  of  the  primary  coil  to  one 
end  of  the  secondary  cage,  instead  of  at 
the  centre,  and  connecting  the  bottom 
turn  of  the  primary  and  bottom  turn  of 
the  secondary  together,  as  shown  in  Fig. 
2S- 

A slight  alteration  in  the  dimensions 
of  this  coil  produces  a very  good  Oudin 
transformer.  The  primary  coil  and  cage 
remain  the  same,  but  the  secondary  drum 
is  made  only  36  inches  long  and  the 
same  diameter  as  before.  The  secondary 
winding  consists  of  about  1,000  turns  of 
No.  26  or  No.  27  B.  & S.,  single  cotton 
covered  wire,  spacing  the  turns  so  they 
do  not  touch,  as  explained  before.  The 
regular  Oudin  connections  are  followed, 
as  in  Fig.  25. 

A commercial  type  of  Oudin  coil  for 
heavy  duty  is  illustrated  in  Fig.  26, 
which  serves  as  a generator  of  proper 
current  for  auto-conduction,  auto-con- 
densation,  etc.,  and  is  equipped  with  a 
muffled  spark  gap  and  Leyden  jar  con- 
densers of  about  1 gallon  capacity  each, 
these  being  substituted  if  desired  by  a 
bank  of  30-35  glass  plates,  coated  with 
10  by  13-inch  foil  leaves  on  both  sides, 
the  glass  being  16  by  19  inches.  This 
( Continued  on  page  784) 


FIG.  26. — A COMMERCIAL  TYPE  OF  OUDIN  RESONA- 
TOR FOR  HEAVY  DUTY  WORK 


fibre.  On  this  the  single  layer  of  wire 
comprising  the  secondary  coil  is  wound. 
The  dimensions  of  the  drum  are  11 
inches  inside  diameter  and  48  inches 


long.  The  secondary  wire  is  No.  24  B. 
& S.,  single  cotton  covered  copper, 
wound  on  evenly,  there  being  900  to 
1,000  turns  in  all,  leaving  a space  be- 
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SIMPLE  HOME  CRAFT  FURNITURE 

The  Fifth  of  a Series  of  Articles  Describing  the  Making  of 

Various  Pieces 


By  G.  Lane 


Illustrations  from  drawings  made  by  the  author. 


THE  chifforobe  is  designed  especi- 
ally for  one  whose  room  lacks 
closet  space,  as  it  takes  the  place  of  both 
a clothes  closet  and  a chiffonier.  The 
top  shelf  on  the  left-hand  side  is  for 
hats.  The  two  small  drawers  under- 
neath are  for  ties,  collars  and  other 
small  articles,  while  the  compartment  at 
the  side  of  the  small  drawers  will  be 
found  handy  for  brushes,  etc.  The  re- 
mainder of  the  compartments  on  the 
left-hand  side  are  to  be  used  for  draw- 
ers, wherein  will  be  found  ample  room 
to  keep  quite  a supply  of  clothes.  The 
lower  space  on  the  right-hand  side  is 
for  shoes  and  house  slippers,  while  the 
rest  of  the  right-hand  side  is  for  the 
hanging  of  suits  and  overcoats.  In  the 
illustration,  the  drawers  are  not  shown 
in  the  places  designated.  On  the  right- 
hand  side  a drawing  of  the  door  is 
shown. 

In  constructing  the  chifforobe,  first 
make  the  two  ends.  These,  it  will  be 
noticed  from  the  drawing,  are  paneled. 
Get  out  the  stock  for  both  ends  at  the 
same  time  to  insure  accuracy  in  securing 
all  corresponding  pieces  the  same  length. 
Groove  the  inside  of  the  posts  and  rails, 
to  receive  the  panels,  on  a circular  saw 
if  possible;  if  not,  use  a grooving  plane. 
For  the  panels,  use — if  it  can  possibly 
be  obtained — the  veneered  or  glued 
stock  that  is  employed  in  the  construc- 
tion of  doors.  This  will  not  split  or 
warp  as  in  the  case  of  single  thickness 
wood.  If  oak  is  used  in  the  construc- 
tion of  the  chifforobe,  the  cost  may  be 
cheapened  by  having  oak  simply  on  the 
outside  of  the  panels  and  soft  wood  on 
the  inside.  The  joints  between  the  rails 
and  the  posts  may  be  either  doweled  or 
mortised  and  tenoned,  as  the  maker  may 
choose.  To  make  a success  of  this  pan- 
elling be  sure  that  all  joints  fit  snug;  try 
putting  the  sides  together  without  glue 
first.  After  the  clamps  are  on,  be  sure 
the  piece  is  not  “in  wind.” 


Next  make  the  pieces  for  the  top  and 
bottom  and  the  partition  in  the  center 
(see  drawing,  fig.  A).  These  pieces  are 
not  paneled,  but  simply  glued  up  of  26- 
inch  stock,  preferably  with  doweled 
joints.  These  three  pieces  are  each  22 
inches  wide,  and  the  top  and  bottom  are 
each  42  inches  long,  with  notches  at  the 
comers  to  receive  the  corner  posts.  The 
top  edge  should  come  flush  with  the  out- 
side edge  of  the  rail  and  should  be  fas- 
tened in  place  either  with  round  head 
blued  screws  from  the  outside,  or  nailed 
with  2^2-inch  finishing  nails  and  the 
holes  filled  up.  Be  sure  that  the  center 
partition  fits  tight  in  its  place. 

Before  these  pieces  are  put  together 
permanently,  however,  supports  for  the 
drawers  must  be  made  and  put  in  posi- 
tion. These  might  be  solid  26-inch  stock, 
but  a frame  can  be  made  that  will  an- 
swer the  purpose  just  as  well  using  26- 
inch  by  3-inch  stock,  making  them  fit 
tightly  between  the  posts  and  the  center 
partition.  Frames  may  be  made  in  the 
same  manner  for  the  two  small  drawers 
and  the  adjoining  compartments.  A 
solid  board  must  be  used  for  the  bottom 
of  the  latter.  Fasten  these  frames  to 
the  posts  with  a 26-inch  dowel  at  each 
of  the  two  corners,  and,  after  all  joints 
are  found  to  be  tight,  the  frames  should 
be  screwed  or  nailed  to  the  partition. 
Then  make  the  joints  between  the  posts 
and  the  frames.  At  the  same  time  screw 
or  nail  into  place  the  top  and  bottom 
pieces,  and  then  nail  or  screw  the  par- 
tition to  the  top  and  bottom  pieces. 

The  next  step  is  putting  on  the  back. 
For  this  use  26-inch  or  l/2- inch  pine, 
matched.  Be  sure  this  stock  is  well  sea- 
soned, or  the  shrinkage  will  make  un- 
sightly cracks.  After  this  has  been  ac- 
complished, put  on  the  3-inch  piece  at 
the  back  of  the  top. 

The  next  problem  to  consider  is  the 
making  of  the  doors.  The  grooves  for 
the  paneling  should  be  l/2  inch  deep. 
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It  is  better  to  make  the  doors  slightly 
larger  than  is  necessary,  in  order  that 
they  may  be  fitted  properly.  Use  double 
bar  clamps  for  gluing  up  the  doors  if  pos- 
sible, to  keep  them  from  getting  “in 
wind.”  In  making  the  doors  it  is  a good 
plan  to  groove  the  stiles  the  whole  length, 
and  make  a tenon  on  the  rails  to  fit  the 
groove;  then  put  ^-inch  dowels  in  the 
end  of  the  tenons.  Be  sure  the  glue  is 
absolutely  dry  before  removing  the 
clamps.  Wide  enough  hinges  should  be 
used  in  hanging  the  doors  so  that  they 
will  swing  around  far  enough  to  permit 
the  drawers  to  be  pulled  out. 

The  next  problem  is  the  making  of 
the  six  drawers.  Fig.  B (see  drawing) 
gives  the  general  construction  of  the 


drawers  and  therefore  no  detail  draw- 
ing for  each  one  is  given.  About  ,'24-inch 
stock  is  thick  enough  for  the  front  of 
the  drawers,  and  jHi-inch  or  5/ 16-inch 
pine  or  whitewood  should  be  used  for 
the  sides  and  bottom.  In  place  of  put- 
ting pulls  on  the  drawers,  a curved  piece 
is  cut  out  of  the  top  of  the  drawer,  al- 
lowing one  to  take  hold  of  the  drawer 
front. 

After  the  drawers  have  been  made 
and  fitted,  clean  the  entire  piece,  sand- 
papering where  necessary,  stain,  fill,  and 
shellac  or  wax.  Put  cupboard  door 
catches  on  one  of  the  doors  and  a pull, 
also  a lock,  if  desired,  on  the  other.  Pol- 


ished steel  domes  may  also  be  put  on  the 
bottom  of  the  posts.  Have  made  at  the 
forge  shop,  out  of  inch  round  iron, 
a sort  of  hook  or  support  for  the  coat 
hangers.  This  should  start  4 inches  from 
the  top,  at  the  back,  and  run  parallel  to 
the  top  for  about  18  inches,  then  be  bent 
at  right  angles  until  it  meets  the  top.  It 
should  be  held  in  place  by  two  screws 
at  each  end. 


A TUNGSTEN  LAMP  RECORD 

What  is  probably  a record  for  a tung- 
sten lamp  has  been  made  at  the  hydro- 
electric station  at  Galt,  Ont.,  by  one  that 
hangs  between  the  two  big  switchboards 
and  bums  continually  for  twenty-four 


hours,  day  in  and  day  out.  This  150- 
watt  lamp  was  put  into  service  when  the 
department  received  its  first  shipment  of 
lamps  on  March  14,  1912,  and  it  has 
burned  continually  since,  except  when 
the  power  was  off  from  the  station.  Up 
to  April  1,  the  lamp  has  burned  17,952 
hours,  while  the  estimated  life  of  a 
tungsten  lamp  is  only  from  1,000  to 
1,200  hours.  The  lamp  is  still  giving 
a good  light  and  there  are  no  signs  of 
it  failing. — Jack  T.  Gillies . 


Incorporating  all  the  attractive  fentuion  of  Modern 
Electrics  and  Mechanics  as  veil  as  Popular  Elec- 
tricity, the  new  consolidated  magazine,  Pormt 
Electricity  and  Modern  Mechanics  will  be  the 
greatest  magazine  of  its  kind  to-dav\. 
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INSTITUTE  OF  RADIO  ENGINEERS 


AT  the  meeting  of  the  Institute  of 
Radio  Engineers,  held  on  April  1, 
1914,  in  Fayeweather  Hall,  Columbia 
University,  Past  President  R.  H.  Mar- 
riot  presented  a paper  upon  “Specifica- 
tions for  Steamship  Radio  Equipment/' 
In  this  he  outlined  a set  of  requirements 
for  radio  equipment,  both  main  and  aux- 
iliary, such  as  could  be  demanded  by 
steamship  companies  from  manufactur- 
ers of  radio  apparatus.  The  specifica- 
tions were  along  the  lines  of  the  U.  S. 
Navy  16  R l type,  and  were  drawn  up 
for  an  order  of  125  sets  of  equipment 
(this  being  the  amount  that  could  rea- 
sonably be  used  by  the  largest  of  the 
American  steamship  combinations ) . 

These  sets  were  to  give  “ample,  prompt 
and  correct  radio  service,  for  regular 
and  distress  use,  and  were  also  to  be 
used  for  emergency  lighting  of  passage- 
ways and  life  boats  from  the  auxiliary 
power  source  of  the  emergency  trans- 
mitter/' 

In  his  paper,  Mr.  Marriot  took  up  the 
desired  points  in  each  member  of  the 
set  in  close  detail,  which  this  space  will 
not  permit  of  printing ; these  will  be  giv- 
en in  the  “Proceedings  of  the  Institute 
of  Radio  Engineers"  in  an  early  issue. 
However,  some  of  the  more  interesting 
requirements  are  cited  below,  along  with 
some  of  the  matters  discussed. 

(a)  general  requirements: 

1.  Ample,  prompt  and  correct  service 
at  all  times  shall  be  assured,  both  of  reg- 
ular and  distress  equipment,  and  of  the 
arrangements  for  emergency  lighting. 

2.  Simplicity  and  good  workmanship, 
without  ornamentation,  are  desired. 

3.  Strict  interchangeability  among 
similar  parts  of  all  sets  shall  be  a fea- 
ture; that  is,  all  of  the  125  sets  are  to 
be  made  from  similar  dies,  jigs,  tem- 
plates and  so  on. 

4.  All  parts  of  the  set  shall  be  ex- 
posed to  view  and  accessible,  wherever 
possible. 

5.  Apparatus  shall  retain  its  good  con- 
dition and  efficiency  when  used,  at  all 
seasons,  between  latitudes  45 0 N.  and 
45°  S- 

6.  AH  parts  not  easily  repairable  on 
shipboard  shall  be  furnished  in  dupli- 
cate or  more. 


7.  Apparatus  shall  produce  as  little 
noise  as  possible  when  in  operation. 

8.  Sets  shall  be  self-contained  so  as  to 
give  a minimum  amount  of  wiring  and 
installation  labor. 

9.  All  parts  shall  be  permanently 
marked  with  their  electrical  constants, 
such  as  K.V.A.,  K.W.,  V.,  L.,  C.,  etc. 

10.  Insulation  used  in  various  por- 
tions of  the  set  is  definitely  specified. 

11.  Conductors  in  high  frequency, 
heavy  current  circuits  shall  be  silver- 
plated  copper. 

12.  All  contacts  shall  be  soldered, 
using  non-corrosive  flux. 

13.  A tool  cabinet,  containing  ordin- 
ary and  special  tools  for  ufce  in  ship- 
board repairs,  and  containing  complete 
diagrams  and  necessary  information 
about  the  set  shall  be  furnished.  The 
cabinet  shall  have  a glass  front,  the 
operators'  licenses  being  displayed  be- 
hind the  latter,  and  shall  be  fixed  in  a 
prominent  place  upon  installation. 

14.  Auxiliary  source  of  power  is  to  be 
an  Edison  storage  battery  capable  of 
supplying  the  transmitter  (operating  at 
full  load)  for  six  hours'  continual  send- 
ing; and  it  shall  also  be  capable  of  sup- 
plying 500  watts  for  lighting  purposes 
covering  a like  period.  (Note:  Before 
deciding  upon  the  Edison  storage  battery 
as  an  auxiliary  power  source,  Mr.  Mar- 
riot  discussed  various  other  sources, 
namely:  A generator  driven  by  steam, 
gas  or  oil  engines,  or  turned  manually 
by  members  of  the  crew,  and  the  usual 
lead  storage  cells.  He  gave  the  disad- 
vantages of  these  as  compared  to  the 
Edison  battery  and  decided  upon  the  lat- 
ter as  safest,  simplest  and  most  reliable.) 
(b)  transmitter: 

1.  Rating  shall  be  based  upon  watts 
present  in  antenna. 

2.  Efficiency  shall  be  rated  as  the  ratio 
of  watts  in  antenna  to  watts  in  the  mo- 
tor of  the  motor-generator. 

3.  The  test  for  rating  shall  be  carried 
out  in  an  approved,  specified,  artificial 
antenna,  in  which  the  energy  present 
shall  be  at  least  1,200  watts  at  600  metres 
wave  length. 

4.  The  transmitter  shall  be  capable  of 
continuous  operation  for  six  hours,  at 
full  load  and  at  all  wave  lengths. 
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5.  The  power  taken  from  the  ship's 
mains  shall  not  exceed  3 KW. 

6.  Transmitting  couplers  shall  be  cali- 
brated for  coupling  and  wave  length, 
and  the  latter  shall  be  continuously  vari- 
able from  300  to  600  metres. 

7.  It  shall  be  possible  to  change  to  any 
one  of  four  wave  lengths  within  10  sec- 
onds, and  to  do  this  it  shall  not  be  neces- 
sary for  the  operator  to  leave  his  seat. 

8.  Transmitters  shall  also  be  capable 
of  use  upon  1,600  to  2,000  metres  wave 
length. 

9.  The  tone  frequency  of  spark  sets 
shall  range  from  800  to  1,200  cycles  per 
second  (various  tones  being  assigned  to 
various  ships).  The  design  of  the  set 
shall  be  such  that  a clear  note  shall  not 
be  obtained  at  just  a critical  point,  but 
shall  be  obtainable  over  a wide  range. 

10.  The  sets  shall  operate  properly 
when  fed  with  any  voltage  between  90 
and  130  volts. 

11.  A “series  condenser"  shall  be  sup- 
plied for  operation  on  300  metres  wave 
length. 

12.  The  power  in  the  antenna  shall  be 
variable  in  five  steps  (preferably  by  a 
loosening  of  coupling)  with  a minimum 
of  50  watts.  (The  purpose  of  this  ar- 
rangement is  that  at  times — at  night  and 
in  winter — the  range  of  the  set  is  greater 
than  usual,  and  then  less  power  shall  be 
used.  Also,  in  harbors  and  places  in 
which  full  power  is  unnecessary  for 
communication  and  in  which  it  would  be 
undesirable,  a minimum  amount  of  pow- 
er shall  be  used.) 

13.  Specifications  for  the  low  frequen- 
cy switchboard  and  instruments  are 
given. 

14.  Power  wiring  shall  be  encased  in 
grounded  metal  covering,  mechanically 
stronger  than  lead. 

15.  Constant  amplitude  transmitters 
(“undamped"),  when  furnished,  shall 
be  provided  with  some  arrangement  to 
enable  their  waves  to  be  received  on  or- 
dinary receiving  'sets.  Receiving  appa- 
ratus of  such  a set  shall  be  arranged  for 
use  on  either  damped  or  undamped 
waves. 

(c)  receiver: 

1.  The  tuner  of  the  receiving  set  shall 
be  provided  with  a spring  motor  for 
varying  wave  length  continuously  from 
300  to  600  meters,  and  also  for  manual 
control.  At  the  600  meter  point  the  mo- 


tor shall  retard  for  a short  space  of  time. 

2.  The  wave  length  at  various  adjust- 
ments of  the  tuner  shall  be  indicated 
on  a scale. 

3.  The  tuner  shall  be  capable  of  use 
up  to  3,000  meters. 

4.  One  detector,  at  least  as  sensitive 
as  perikon  and  as  stable  as  carborundum 
shall  be  provided;  the  set  shall  be  ar- 
ranged, however,  so  that  some  other  de- 
tector may  be  used. 

5.  Variable  condensers  shall  be  of  the 
balanced  type,  air  dielectric. 

(d)  antenna: 

1.  With  each  set  there  shall  be  sup- 
plied, on  the  basis  of  a six-wire  an- 
tenna : 

(a)  Two  16-foot  steel  spreaders. 

(b)  2000  feet  of  phosphor  bronze  (silicon) 

stranded  wire.  / 

(c)  Proper  fittings  for  insulators,  lead-ins 

and  so  on. 

2.  Antenna  insulators  shall  be  of 
strain  porcelain  and  shall  be  so  arranged 
that  if  they  break  the  antenna  shall  still 
be  upheld  by  some  metal  portion  and 
that  breakage  shall  be  such  that  no  large 
pieces  shall  fall  to  the  deck  (that  is,  the 
insulators  are  to  be  so  designed  that  they 
must  break  into  small  pieces,  if  at  all). 

3.  The  ground  leads  shall  consist  of 
l/2 -inch  cable. 

(e)  controls: 

1.  Control  and  testing  instruments 
shall  be  supplied  in  sufficient  quan- 
tity to  enable  rapid  and  accurate 
inspection  of  the  125  equipments  to  be 
accomplished.  These  would  include: 

(a)  Artificial  antennae. 

(b)  Wave  meters. 

(c)  Radio  frequency  ammeters. 

(d)  Wattmeters. 

A long  and  interesting  discussion  fol- 
lowed the  paper,  in  which  representa- 
tives of  steamship  and  radio  companies, 
as  well  as  Government  inspectors  pre- 
sented their  views  upon  the  subject. 
With  the  exception  of  minor  points,  all 
agreed  with  the  speaker  in  his  require- 
ments. 

It  was  announced  that  a permanent 
office  of  the  Institute  had  been  estab- 
lished at  71  Broadway,  New  York  City, 
to  which  all  correspondence  should  be 
addressed  in  the  future. 


You  will  enjoy  Popular  Electricity  ah©  Mods** 
Mechanics  for  it  will  contain  just  the  type  of 
articles  you  have  been  looking  for.  With  the  com- 
bined facilities  of  both  Popular  Electricity  and 
Modern  Electrics  and  Mechanics,  it  will  be  able  to 
give  its  readers  a most  interesting  mass  of  articles 
each  month. 
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CHAOS  OR  SYSTEM  IN  SHOP  OPERATION 

A Cardinal  Issue — One  Leads  to  Absolute  Failure  While  the  Other 
Contributes  Materially  to  Success. 

By  H.  W.  H.  Stillwell 


^ HE  well-balanced  and  systematic 
person  delights  in  law  and  order 
wherever  he  may  be.  And  in  no  place 
is  this* more  noticeable  or  the  results 
more  important  than  in  the  factory.  The 
difference  in  various  shops  is  so  striking 
that  one  who  has  never  actually  worked 
in  the  shop  himself  or  has  little  or  no 
knowledge  of  shop  operation  can  readi-. 
ly  see  at  a glance  the  difference  in  the 
general  appearance  of  things.  When 
one  enters  the  doors  of  a shop  where 
system  prevails,  he  can  readily  deter- 
mine, from  the  orderly  manner  in  which 
things  are  kept  and  handled,  that  those 
in  charge  are  men  who  know  and  ap- 
preciate the  value  of  systematic  opera- 
tion. 

In  striking  contrast  with  the  forego- 
ing are  the  conditions  prevailing  about 
the  slop  shop  where  everything  is  in 
chaos.  The  general  order  of  things 
about  such  a plant  is  very  evident  in 
every  department — even  in  the  office — 
and  it  does  not  require  a very  keen 
sighted  person  to  see  that  there  is  not 
much  prosperity  for  those  at  the  head  of 
the  business  and  the  ultimatum  is  only 
too  evident.  It  is  very  strange  how 
many  of  this  type  are  doing  business  in 
this  country.  As  fast  as  one  “goes  to 
the  wall,”  another  takes  its  place  and 
carries  things  along  in  the  same  care- 
free, don’t  care  style  until  ruin,  black 
and  grim,  puts  an  end  to  the  proceed- 
ings and  the  firm  is  for  all  time  blotted 
out  and  plunged  into  oblivion. 

It  takes  all  kinds  of  people  to  make 
up  this  world  and  this  type  is  as  neces- 
sary as  any  other  to  compose  the  great 
human  family.  It  is  nevertheless  a pity 
that  things  should  go  on  in  such  a man- 
ner when,  in  many  cases,  the  prospects 
for  the  parties  concerned  were  of  the 
most  promising  and  all  seemed  to  point 
to  success. 

In  these  days  of  strenuous  mental, 
physical  and  business  activity,  a man 
must  be  in  condition  to  meet  any  ob- 
stacle and  conquer  it  with  his  superior 


knowledge  and  in  every  way  “be  on  the 
job.’’  In  the  slop  shop  things  are  never 
just  ready  for  anything  unexpected — 
the  floor  is  never  swept  and  when  ma- 
terials or  tools  accumulate  to  such  an 
extent  that  they  are  in  the  way,  a few 
well  directed  kicks  spread  them  about 
and  all  is  again  serene.  Hiding  places 
for  spoiled  work  abound  and  the  vexed 
foreman  wonders  where  certain  pieces 
of  work  have  gone  which  he  has  been 
inquiring  after. 

The  shafting  greets  the  visitor  with 
a beseeching  squeak  which  is  echoed  in 
the  chafing  of  a lathe  belt  on  the  cone. 
Some  of  the  belts  show  gaps  or  hurried 
patches  across  their  face — premonitions 
of  sudden  partings  and  telltales  of  neg- 
lect and  carelessness.  Anything  will  do 
in  getting  the  job  on  hand  completed  and 
patching  up  is  a common  occurrence. 

In  machining  up-  work  from  the 
rough  stock,  twice  the  amount  of  ma- 
terial is  placed  in  the  planer,  shaper, 
lathe  or  other  machine  and  cut  away  and 
wasted.  The  workmen  are  lavish  with 
oil  and  waste,  use  new  files  whenever 
obtainable,  throw  a broken  tool  under 
the  bench  and  if  they  happen  to  get  hold 
of  a good  one  it  is  promptly  placed  in 
their  private  box  or  drawer  and  locked 
up,  thereby  depriving  the  company  of 
the  use  of  its  tools  by  this  miserly  spirit 
of  its  workmen.  If  a planer  tool  is 
wanted  for  a certain  size  of  work,  a 
larger  one  is  often  ground  down  to  the 
required  size  instead  of  the  workman 
getting  his  hammer  and  going  to  the 
forge  and  making  the  tool  as  required 
for  his  job.  This  may  also  be  said  of 
the  drills ; a new  one  often  being  ground 
to  suit  some  particular  job  and  spoiling 
it  forever  for  anything  else.  A1  ^-inch 
drill  may  be  wanted  and  one  of  13/16  is 
ground  to  size.  Possibly  some  workman 
shortly  after  this  incident  will  require  a 
drill  of  13/16  and  none  will  be  available. 
It  is  evident  that  no  supply  of  drills  or 
other  tools  can  be  kept  on  hand  and,  of 
course,  not  in  sets.  When  inventory 
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In  the  slop  shop,  everything 
is  in  chaos.  The  general  or- 
der of  things  about  such  a plant 
is  very  evident  in  every  depart- 
ment-even in  the  office — and  it 
does  not  require  a very  keen- 
sighted  person  to  see  that  there 
is  not  much  prosperity  for  those 
at  the  head  of  the  business  and 
the  ultimatum  is  only  too  evident. 


time  comes  around  the  proprietor  won- 
ders what  has  become  of  the  sets  of 
drills  and  the  various  other  tools  which 
he  started  off  with  so  sanguinely  and 
hopefully  the  beginning  of  the  year. 

In  the  machine  operations,  a job  that 
should  be  done  upon  the  planer  is  given 
to  one  of  the  workmen  to  chip  by  hand 
because  the  planer  is  in  use  and  three  or 
four  hours  are  therefore  consumed  as 
compared  to  a half-hour  which  would  be 
required  if  done  under  proper  condi- 
tions. A piece  of  work  that  should  be 
drilled  in  the  drill  press  is  taken  to  the 
lathe  because  the  former  is  in  use.  Con- 
siderable time  and  money  is  wasted  in 
doing  the  work.  There  are  no  proper 
places  for  tools  or  materials  about  the 
various  departments  and  valuable  tools 
are  thrown  about  in  a shameful  manner, 
in  a very  short  time  being  rendered 
worthless  for  accurate  work. 

In  a certain  shop  known  to  the  writer, 
there  is  no  system  regarding  tools  and 
their  arrangement.  In  the  first  place 
there  is  no  proper  place  for  them  to  be 
kept,  and  no  person  to  devote  his  time 
to  keeping  them  in  order  and  in  good 
condition.  This  company  spends  a vast 
amount  of  money  each  year  to  supply 
its  workmen  with  necessary  and  un- 
necessary tools  and  perhaps  half  of  them 
are  confiscated  by  unscrupulous  work- 
men and  appropriated  to  their  own  uses. 
With  a small  tool  room  provided  with 
necessary  shelves  and  racks,  drawers, 
etc.,  and  the  paying  of  a man  to  look 
after  the  room,  the  greater  part  of  this 
expense  would  be  eliminated  and  the 
company  would  be  many  dollars  to  the 
good  each  and  every  year.  The  man- 
agement of  a company  seldom  realizes 
these  conditions  or  they  would  put  a 
quick  stop  to  them.  As  it  is,  inefficiency 
reigns  for  years  and  the  management 


never  suspects  that  such  lack  of  system 
prevails  in  its  midst. 

In  a small  town  in  western  Pennsyl- 
vania there  is  a certain  copper  mill  which 
is  conducted  much  along  the  slop  shop 
rules.  This  concern  handles  a great 
many  commutators  for  various  com- 
panies and  makes  them  in  a variety  of 
shapes  and  sizes.  Many  mandrels  and 
arbors  are  in  constant  use  ranging  from 
a fraction  of  an  inch  to  several  inches 
in  diameter.  These  tools,  instead-  of  hav- 
ing a rack  or  cupboard  where  they  could 
be  kept  according  to  size  and  in  order, 
were  thrown  together  in  a heap  on  the 
floor.  In  one  instance,  which  the  writer 
chanced  to  witness  personally  and  has 
never  forgotten,  a workman  having  fin- 
ished with  one  of  the  arbors  stood  across 
the  room,  a distance  of  perhaps  fifty 
feet,  and  threw  the  arbor  across  to  the 
heap  where  it  landed  with  great  violence 
against  another  larger  one  and  crashed 
down  among  the  others  with  a clang. 
Such  absolute  carelessness  is  revolting 
and  should  merit  severe  censure  from 
the  foreman,  or  immediate  dismissal. 

Jealousy  is  very  noticeable  among  the 
men  in  this  shop  and  tale-bearing  is  con- 
stantly carried  on  among  the  workmen. 

The  foreman  in  charge  of  the  machine 
shops  is  a man  of  very  narrow  views 
and  one  who  has  had  very  little  practical 
experience  in  this  line.  Foremen  are 
often  to  blame  for  conditions  that  exist 
in  the  rooms  under  their  supervision  and 
the  management  often  do  not  know  the 
actual  manner  in  which  things  are  han- 
dled. In  the  shop  referred  to  previously, 
there  is  manifested  little  readiness 
among  the  workmen  to  assist  each  other. 
The  man  who  knows  a little  more  than 
his  fellow,  holds  on  to  his  knowledge 


In  the  slop  shop,  indifference 
and  ignorance  go  hand  in 
hand.  In  machining  up  work 
from  the  rough  stock,  twice  the 
amount  of  material  is  placed  in 
the  planer,  shaper,  lathe  or  other 
machine  and  cut  away  and 
wasted.  The  workmen  are  lavish 
with  oil  and  waste,  as  well  as 
with  the  tools  and  other  shop 
equipment. 
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much  as  a miser  clings  to  his  gold.  In 
giving  orders,  the  foreman  seems  to  give 
them  with  an  air  of  reproof.  This  shop 
is  a very  good  place  to  take  work  and’ 
get  promises  for  its  completion,  but 
when  the  completed  work  will  be  de- 
livered is  another  consideration. 

There  are  plenty  of  these  slop  shops 
all  over  the  country  and  although  they 
usually  fail  after  a time,  there  are  new 
ones  starting  up  all  the  time  and  it  would 
seem  that  the  slop  shop  is  probably  a 
permanent  institution  and  a necessary 
evil. 

In  arranging  the  shop,  careful  con- 
sideration is  necessary,  for  the  machin- 
ery and  tools  should  be  arranged  with  a 
view  to  the  least  possible  handling  of 
the  material  dur- 
ing the  various 
opera  tions.  A 
good  example  of 
this  arrangement 
can  be  found  in 
many  of  the  great 
steel  mills 
through  various 
parts  of  Pennsyl- 
vania ; the  iron 
comes  to  the 
mills  in  the  form 
of  “pigs”  and  is 
converted  into 
steel,  then  rolled 
into  rails,  plates,  sheets  or  any  desired 
shape;  the  various  operations  being  ar- 
ranged in  succession,  the  finished  product 
coming  from  the  opposite  end  of  the  mill 
from  where  the  raw  materials  entered. 
This  systematic  handling  of  materials  in 
the  manufacturing  operations  causes  a 
vast  saving  in  time  and  money  to  the 
company  and  the  running  about  of  the 
various  employees  from  machine  to  ma- 
chine or  department  to  department  is 
eliminated. 

In  operating  a machine  shop  econom- 
ically the  head  of  the  department  must 


be  a conscientious  and  systematic  man 
who  will  have  the  company’s  welfare  at 
heart  as  well  as  the  men’s.  A foreman 
who  will  conduct  the  business  under  his 
charge  in  the  proper  manner  can  easily 
save  the  company  many  thousands  of 
dollars  in  a year  and  vastly  improve  the 
conditions  under  which  the  men  labor. 

The  character  of  the  foreman  has  a 
very  marked  influence  upon  the  men  un- 
der him.  In  a way,  the  men  look  to  the 
foreman  as  an  example  and  he  should 
therefore  try  to  conduct  himself  in  the 
best  possible  manner.  A foreman  should 
realize  that  his  workmen  are  entitled  to 
his  respect,  and  he  should  conduct  him- 
self in  such  a manner  that  when  he 
moves  about  among  his  men  they  will 
feel  in  duty 
bound  to  show 
him  all  the  court- 
esy usually  ac- 
corded such  a po- 
sition. His  per- 
sonal  habits 
should  be  such 
that  may  with 
profit  be  imitated 
by  every  man  in 
the  shop.  If  one 
of  the  workmen 
should  get  into 
trouble  over  a 
piece  of  work,  a 
kind  and  sympathetic  foreman  will 
consider  whether  reprimanding  is 
necessary  and  will  help  him  out 
of  the  difficulty  with  well  directed  ad- 
vice. It  is  too  often  the  case  that  a 
foreman,  after  some  little  wrong  on  the 
part  of  his  man,  will  reprimand  him 
sharply  or  go  beyond  all  bounds  using 
language  which  should  never  be  tol- 
erated under  any  consideration  and 
thereby  losing,  to  a great  extent,  the 
respect  of  his  employee.  A foreman 
should  consider  what  kind  of  language 
( Continued  on  page  782) 


f|T  Harmony  is  an  all-important 
^J|  factor  in  good  management 
of  the  shop.  There  is  no  reason 
whatever  why  the  shop  where 
good  intelligent  mechanics  are 
employed,  should  not  be  run  eco- 
nomically and  pleasantly,  and  the 
spirit  of  tranquility  and  responsi- 
bility will  infuse  itself  into  each 
and  every  man  in  the  employ  of 
the  company. 


The  model  shop,  on  the  other  hand,  is  an  exponent  of  present- 
Til  day  efficiency.  Take,  for  instance,  the  system  employed  in 
many  of  the  great  steel  mills  in  various  parts  of  Pennsylvania. 
Here  the  iron  comes  to  the  mills  in  the  form  of  “pigs”  and  is  con- 
verted into  steel,  then  rolled  into  rails,  plates,  sheets  or  any  desired 
shape;  the  various  operations  being  arranged  in  succession,  the 
finished  products  coming  from  the  opposite  end  of  the  mill  from 
where  the  raw  material  was  entered. 
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In  this  issue — by  the  way,  the  last  that  will 
be  published  under  the  name  of  Modern 
Electrics  and  Mechanics — there  are  many 
articles  of  timely  interest.  To  begin  with,  the 
article  on  the  power  houses  in  the  Sierra 
Nevadas  that  are  furnishing  power  and  light 
to  Los  Angeles  should  prove  of  interest. 
This  gigantic  hydroelectric  undertaking,  which 
has  recently  been  finished,  presented  a serious 
task  to  the  engineers  and  workmen.  Owing 
to  the  present-day  interest  in  the  Panama 
Canal,  the  undertaking  described  in  our  ar- 
ticle has  been  somewhat  overlooked,  although 
it  is  a momentous  triumph  of  modern  engi- 
neering. Another  similar  article  is  that  cov- 
ering a few  features  of  the  Vaterland — the 
new  monster  ocean  liner  that  will  shortly 
make  her  first  trip. 


Our  mechanical  readers  will  certainly  feel 
that  they  have  been  well  remembered  in  this 
issue.  There  are  numerous  articles  of  par- 
ticular interest  to  those  who  read  Modern 
Electrics  and  Mechanics  for  its  mechanical 
features.  There  is  the  article  on  how  to  build 
a small  cannon,  another  on  the  construction 
of  a small  drill  press  and  several  others  in 
the  Practical  Hints  columns.  Then  again,  the 
excellent  treatise  by  Mr.  H.  W.  H.  Stillwell 
covers  at  length  the  proper  management  of  a 
machine  shop.  This  last  article  will  undoubt- 
edly contain  much  food  for  thought  for  any- 
one connected  with  a machine  shop.  And  even 
for  the  average  reader,  it  will  prove  interest- 
ing reading,  for  system  is  necessary  in  eveiy 
line  of  industry  if  the  maximum  success  is 
to  be  attained. 


The  wireless  features  are  headed  by  Mr. 
Alfred  C.  Pickells’  article  that  was  heralded 
in  the  May  number.  In  his  essay  on  '‘Do 
Radio  Ghosts  Exist?”  he  has  brought  forth 
many  new  points — not  alone  in  radio  com- 
munication but  also  in  the  study  of  sound 
waves.  The  other  wireless  features  would  be 
worthy  of  comment  if  space  permitted. 


There  are  many  other  articles  which  would 
certainly  deserve  passing  comment  if  space 
permitted.  Many  of  these  are  short  and  to 
the  point,  accompanied  by  one  or  more  illus- 
trations that  aid  in  telling  the  story. 


It  is  evident,  unfortunately,  that  some  mis- 
understanding exists  among  some  readers  as 
regards  the  Questions  and  Answers  depart- 
ment of  Modern  Electrics  and  Mechanics. 


Let  us  talk  it  over  and  make  it  clear  just 
what  the  Questions  and  Answers  department 
does.  To  begin  with,  all  questions  sent  in 
that  are  deemed  of  sufficient  general  interest 
to  all  readers  are  answered  in  the  columns  of 
that  department  at  the  first  available  oppor- 
tunity. It  should  be  borne  in  mind  that  ques- 
tions cannot  always  be  answered  in  the  first 
issue  after  they  have  been  sent  in.  If  imme- 
diate answers  by  mail  are  desired,  a fee  of  50 
cents  is  charged  to  partly  defray  the  expenses. 
This  fee  also  applies  to  the  answering  of  ques- 
tions that  do  not  prove  of  general  interest  to 
all  readers. 


Our  next  issue  will  be  the  first  one  of  the 
new  consolidated  magazine,  POPULAR 
ELECTRICITY  AND  MODERN  MECHAN- 
ICS. This  magazine  is  the  result  of  the 
merging  of  Popular  Electricity  and  the 
World's  Advance  and  Modern  Electrics  and 
Mechanics.  The  combined  facilities  of  both 
these  well-known  publications  will  enable  a 
larger,  broader  and  far  more  interesting 
magazine  to  be  published. 


The  first  issue  of  POPULAR  ELECTRIC- 
ITY AND  MODERN  MECHANICS  will  be 
replete  with  absorbing  articles — the  kind  that 
you  cannot  stop  reading  until  you  have 
reached  the  last  line.  Readers  of  a popular 
turn  of  mind  will  find  a collection  of  scenes 
depicting  the  latest  inventions,  discoveries  and 
applications  of  science,  both  in  the  United 
States  and  throughout  the  world. 


But  we  will  not  stop  here.  The  electrical, 
mechanical  and  wireless  features  of  both 
Popular  Electricity  and  the  World's  Advance 
and  Modern  Electrics  and  Mechanics  will  be 
preserved  and  continued  in  the  new  consoli- 
dated magazine.  Indeed,  with  the  larger  size 
of  the  publication  it  will  be  possible  to  fur- 
nish more  of  this  material  than  in  the  past. 


We  made  good  our  numerous  promises  to 
the  readers  of  Electrician  and  Mechanic  and 
Modern  Electrics.  Modern  Electrics  and 
Mechanics  has  made  many  new  friends  and 
has  retained  practically  all  the  old  readers  of 
both  publications  that  were  merged.  The  new 
consolidation  will  esult  in  still  greater  suc- 
cess— one  that  will  thoroughly  -eclipse  the 
former  one.  Watch  the  first  issue  of  POPU- 
LAR ELECTRICITY  AND  MODERN 
MECHANICS! 
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COULD  YOU  BLAME  HIM? 

First  Passenger — Sir,  I fancy  your 
mother  over  there  has  a touch  of  sea- 
sickness ; perhaps  you’d  better  look  after 
her. 

Second  Passenger — The  lady  is  my 
mother-in-law. 

First  Passenger — A thousand  pardons. 
— New  York  American. 


A TRAINING  SUGGESTION 


It  is  hard  work  to  keep  Will  Getsoused 
in  training.  This  pugilist  is  too  lazy  to 
exercise— 


— unless  ingenuity  is  employed. — Le 
Pele  Mele. 


A CAUTIOUS  GREETING 

Pat — That  McGinty  is  a fine  fellow. 

Mick — Is  he? 

Pat — He  is,  indeed.  Great  friend  of 
mine.  He  wasn’t  satisfied  wid  shaking 
wan  hand. 

Mick — No! 

Pat — He  grabbed  both  my  hands — 
fine  fellow — grabbed  both  my  hands. 

Mick — Yis,  I suppose  he  thought  his 
watch  and  chain  would  be  safer  that 
way. — Chicago  Ledger. 

SHE  FOLLOWED  INSTRUC- 
TIONS 

A teacher  in  a large  city  school  sent 
one  of  her  scholars  to  buy  a pound  of 
plums  from  a fruit  vender  on  the  street, 
and  as  she  handed  the  little  girl  a dime 
she  said : 

“Be  sure,  Mary,  before  buying  the 
plums  to  pinch  one  or  two,  just  to  make 
sure  that  they  are  ripe.” 

In  a little  while  the  child  returned  with 
flushed  cheeks  and  a triumphant  look  in 
her  eyes. 

Handing  the  teacher  the  bag  of  plums, 
she  placed  the  dime  on  the  desk  and  ex- 
claimed : 

“I  pinched  one  or  two  as  you  told  me, 
and  when  the  man  wasn’t  looking  I 
pinched  a bagful.” — National  Monthly . 

A FOOL  THERE  WAS 

Howard — A fool  and  his  money  are 
soon  parted. 

Mrs.  Howard  (clapping  her  hands)  — 
Oh,  John!  How  much  are  you  going  to 
give  me? — Life . 


HE  PROBABLY  DID 

“I  saw  my  boyhood  chum  to-day,  the 
one  that  has  become  a millionaire.” 

“Did  he  recognize  you  ?” 

“I  guess  so.  He  turned  a corner  when 
he  saw  me  coming.” — Houston  Post. 


HARD  LUCK 

First  Lady — Too  bad!  Mrs.  S.  al- 
ways has  such  abominable  weather  for 
her  afternoon  teas. 

Second  Lady — Yes;  she  never  pours 
but  it  rains. — Tit-Bits. 
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Sweeney  Says : 


WDITP  T!(l AY  Vor  information  About  this 

Vf  HI  I L I wun  I tckool,  in  Any  pbotofrAphi  And 
foil  details  about  the opportunitiea  in  this  business  FREE 


“I  Can  Teach  You  the  Automobile  Business  in  Six  Weeks 
by  Actually  Working  on  and  Driving  Cars.” 

$80  PER  MONTH  UP 

IS  EARNED  BY  If  you  drive,  repair,  sell  cars,  manage  garages,  or  make 
TRAINED  MEN.  yourself  a competent  mechanic,  no  business  in  the  world 
offers  greater  opportunities.  Millionaires  like  Ford  rose  from  the  ranks. 

THE  SWEENEY  SYSTEM  OF  PRACTICAL  INSTRUCTION 

has  made  this  school  one  of  the  largest,  finest,  most  completely  equipped  in  the  world. 
WE  TEACH  EVERY  BRANCH  OF  THE  BUSINESS-^electric  starters,  traction  engineering,  truck* 

THERE  "s  NOTm^o'uiTE  LIKE  THIS  SCHOOUI? ^H^WORL^  1900  SUCCeSSflll  GfadlJatBS 

It  Makes  Young  Men  Successful.  Learn  the  opportunities  before  you. 

uSbSS.  SWEENEY  AUTO  SCHOOL kansasTity, mo! 


00  A MONTH] 

repairing] 


Bo  first  to  ontor  thiH  now  big  pay- 
ing  busmen*  in  your  town.  Open 
your  pockets-  Let  the  dollars  pour  in. 
Act  quick.  Automobile  buainewa  growing  fast 
r Each  Auto  Sold  Means  More  Tire*  to  Mend. 
Enormous  tield  for  tiro  repairing.  Puncture*  and 
blowout*  are  common.  Tire* 
need  retreading  and  vul- 
canizing.  Something  go- 
This  X ing  wrong  all  the  time. 


This 

fi  nch  \ 
[ Tire*  1 
Will 
Make 
(Several 
Dollar*. 

Profit? 


Thousands  forced  to  buy 
new  tire*  because  they 
can’t  get  old  one*  fixed. 

I Think  of  the  old  bicy- 
1 cle  daya-repair  shop* 
on  every  corner— a 1 1 


¥ 

l 

m 


I 


non  every  corner--*  1 l 
making  money— b u * y 
day  ana  night.  Auto* 
aake  name  proposition 
?r  again-only  ten  time* 
er  and  better.  User*  of 
od  Tire  Repair  Plant* 
ng  big  money.  Johnson, 
tea,  *‘I  made  a*  high  a* 
It  In  a day.”  Another 
bought  a plant  8eptem- 
write*  ho  ha*  cleared 
POO. 00.  Be  the  first  to 
lence  unnecessary,  You 
limply  follow  direction*. 
« fast  and  easy. 

es  at  Horn.  Jj™* 

i tires— get  the  money 
1 man.  Get  the  neighbors 
wners-repair  your  own 
oney— have  outfits  for 
came  use.  Anyhow  investigate.  Send 
today  for  catalogue  explaining  wonderful 
money  makinc  possibilities  in  this  field. 

> HAYWOOD  TIRE  A EQUIPMENT  CO., 

729  Capitol  Ave.,  Indianapolis,  Ind. 


SCHOOL  OF  AUTOMOBILiNG 

Learn  to  drive  and  repair  automobile#  and  prepare 
yourself  for  a good  paying  position.  Our  practical 
course  ensbles  you  to  qualify  yourself  in  o short 
time.  Day  or  Night  echooL  Writ*  for  ft  to  Book- 
lot  if. 


r yourself  in  a short 
Writo  for  ftto  Book - 


NORTH WtESTERN  MOTOR  INSTITUTE 

2807  Wells  St.,  Milwaukee. 


Real  Bargains  for  Wise  Buyers 

Presto-O-Lite  *'B”  40  hour  gas  tanks,  50  more,  our 
special  cut-price  only  $13.  Motorcycle  40  hour  size  tanks, 
regular  price  $10,  our  special  cut-price  only  $7.70.  All 
tanks  are  new,  filled,  complete.  Patent  burner  cleaner 
free.  Send  postal  or  express  money  order. 

CUT-PRICE  GAS  TANK  SALES  CO..  Milwaukee,  Wle. 


Learn  the  Auto  Business 

^ Earn  a Splendid  Salary 

s By  practical  experience  we 
( tra*n  y°u  for  a good  position 

1 4^ as  automobile  mechanic,  sales* 
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tricity  by  giving  you 
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You  Learn  By  Doing! 


You  learn,  not  from  books, 
but  through  personal  inspec- 
tion and  actual  handling  of  all 
tools,  material  and  machinery 
used  in  the  electrical  profes- 
sion today.  Our  system  of 
teaching  is  distinctly  our  own 
and  used  by  no  other  school 
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Our  course  is  an  engineer- 
ing course  simplified,  yet  con- 
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It  eliminates  the  frills  and  spec- 
tacular demonstrations  that 
serve  to  amuse,  but  do  not  in- 
struct. It  aims,  to  make  the 
student  a working  power, 
rather  than  a store-house  of 
theory  which  he  cannot  apply. 

From  the  day  of  entrance  to 
the  day  of  graduation  a stu- 
dent in  our  school  is  an  in- 
dividual, not  a member  of  a 
class,  of  a section  or  division. 
He  enters  when  he  is  ready  to 
start  and  he  stays  in  the  school 
until  he  is  actually  qualified  to 
hold  a position  in  any  of  the 
many  lines  of  the  electrical 
profession. 


Visit  our  school,  if  possible,  and 
see  our  students  at  work  or  write 
for  free  booklet  describing  our 
course  and  system  of  instruction. 


The  New  York 
Electrical  School 


26  W.  17th  Street 
New  York  City 
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THE  NEW  CABLE  TELEGRAPHY 


( Continued  from  page  738) 


bility  of  the  drum  relay  for  relaying  pur- 
poses is  clearly  evident.  Where,  for  in- 
stance, the  Picard  method  is  used,  in 
which  the  sending  end  of  the  cable  is 
insulated  from  earth  during  the  interval 
between  the  sending  out  of  alternate  im- 
pulses, the  cable  will  remain  charged 
positively  or  negatively  for  a consider- 
able time  after  the  sending  key  is  de- 
pressed, or  released,  respectively.  Ac- 
cordingly, inasmuch  as  the  cable  is  pre- 
vented from  getting  rid  of  its  charge, 
the  lever  of  the  receiving  relay  will  re- 
main in  contact  with  the  marking  seg- 
ment of  the  relay  a greater  length  of 
time  than  it  would  were  the  cable  al- 
lowed to  discharge  immediately  upon  the 
removal  of  the  battery  at  the  sending 
end.  Naturally,  in  due  time,  the  charge 
is  dissipated ; but  it  is  found  in  practice 
that  the  relay  pointer  does  not  return  to 
the  insulated  segment  of  the  drum  with- 
in the  period  necessary  to  register  the 
longest  dash  required  in  forming  the 
telegraphic  code.  When  the  sending  key 
is  released,  however,  a minus  impulse  is 
sent  into  the  cable  which  quickly  ter- 
minates the  marking  current  and  returns 
the  relay  tongue  to  the  non-marking 
position.  With  Picard  transmission,  ob- 
viously the  drum  needs  but  two  seg- 
ments: one  metallic  segment  for  mark- 
ing, and  one  insulating  segment  for 
spacing. 

Where  the  Gott  system  of  transmis- 
sion is  used,  the  three  section  drum  is 
necessary,  for,  as  previously  stated,  each 
element  of  a letter  is  made  by  an  im- 
pulse having  the  opposite  sign  to  that  of 
the  element  preceding  it.  And  it  is  true 
that  with  this  method  of  transmission 
also,  holding  the  sending  key  down  (as  in 
making  a dash)  keeps  the  cable  charged, 
thereby  prolonging  the  excursion  of  the 
tongue  of  the  relay  to  the  right  or  to  the 
left  on  the  surface  of  the  drum.  In 
this  case,  releasing  the  key  simply  per- 
mits the  cable  to  discharge  to  ground 
at  the  sending  end,  the  result  of  which 
is  that  the  relay  tongue  at  the  distant 
end  quickly  returns  to  the  center  or  non- 
marking segment  of  the  drum.  As  the 
next  impulse  transmitted  is  from  the  op- 
posite battery  pole,  the  relay  tongue  is 
moved  into  contact  with  the  marking 
segment  of  the  relay  opposite  to  that 
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previously  engaged;  but  whether  this 
impulse  is  required  to  register  a dot  or 
a dash  is,  as  in  the  former  case,  deter- 
mined by  the  length  of  time  the  sending 
key  is  held  down. 

In  view  of  the  foregoing  it  is  apparent 
that  the  “Cable  Sounder  System/1  as  it 
is  popularly  called,  is  dependent  upon 
the  employment  of  new  transmission 
systems  and  new  types  of  receiving  in- 
struments. 

It  is  not  to  be  supposed  that  cable 
experts  agree  that  no  further  improve- 
ment is  possible.  Indeed,  there  are  at 
the  present  time  many  well-known  elec- 
trical inventors  engaged  in  this  line  of 
development.  A list  of  the  names  of 
those  engaged  in  the  work  would  include 
the  following  gentlemen:  Messrs.  Tay- 
lor and  Dearlove,  associated  with  Mr. 
S.  G.  Brown ; A.  W.  Sharman,  Mr.  Or- 
ling,  J.  E.  Huertley,  M.  A.  Turpain,  and 
K.  Gulstad. 

Mr.  Huertley  has  brought  out  a relay 
in  which  the  moving  element  controlled 
by  the  suspended  coil,  in  its  movements 
to  and  fro  directs  an  air  blast  upon  two 
“hot’'  wires,  thereby  varying  the  elec- 
trical resistance  of  local  circuits  of. 
which  these  wires  form  parts.  Reports 
of  the  operation  of  this  relay  indicate 
that  it  is  quite  successful. 

In  the  Orling  receiving  relay,  the 
usual  suspended  coil  has  a bifilar  semi- 
rigid suspension,  the  tension  of  which  is 
adjustable,  allowing  a very  limited 
movement  only  of  the  moving  coil. 

Attached  to  the  coil  and  projecting 
away  from  it,  there  is  a fine  wire  .001 
inch  in  diameter.  This  fine  wire,  or  rod, 
which  is  deflected  to  the  right  or  the  left 
in  unison  with  like  movements  of  the 
suspended  coil,  is  called  an  “intercep- 
tor.” A minute  stream  of  acidulated 
water  is  projected  downward  from  a jet 
situated  above  the  interceptor.  The  .001 
inch  interceptor  wire  projects  through 
the  center  of  the  stream;  the  slightest 
movement  of  the  former  being  sufficient 
to  deflect  the  stream  from  its  directly 
downward  path  causing  it  to  impinge 
upon  two  fine  platinum  contacts,  there- 
by completing  a local  battery  circuit 
which  may  include  a reading  sounder  or 
a repeater  transmitter.  The  acidulated 
water  junction  between  the  platinum 
contacts  is  of  such  small  section  that 
only  a current  of  8 or  10  milli amperes 
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of  work  you  like  best.  If  you  can  read 
and  write  and  really  want  to  make  some- 
thing of  yourself,  the  I.C.S.  can  help  you. 

Mark  and  mail  the  attached  coupon. 

It  won’t  obli- 
gate you  in  the  r“ ' — ^ 
least  — and  the 

I.C.S.  will  show  ( { 

you  how  you  too 
can  rise  to  a high-  jflKEw  jL 
salaried  p o s i - 
tion  through  'tt 

their  simple  and  ri\^& 
easy  system  of 
home  instruction. 


Now  Chief  Engineer 


International  Correspondence  Schools 


Box  992,  Scranton,  Pa. 


Please  explain,  without  further  obligation  on  my  part, 
how  1 can  qualify  for  the  position  before  which  I have 
marked  X. 


Name 

St.  and  No. 

City 

Present  Occupation 


Mark 

and 

Mail 

the  Coupon 
NOW  U 


Made  Foreman 


Marks  +be  Coupon 


Electrical  Engineering 
Electric  Lighting 
Electric  Railways 
Electrician 

Electric  Car  Running 
Dynamo  Foreman 
Wlreman 
Mining  Engineer 
Telephone  Expert 
Surveyor 

Automobile  Running 
Agriculture 

Poultry  Rat  »lng 


Mechanical  Enginee 
Mechanical  Draftsman 
Shop  Forem 
Concrete  Construction 
Architect 
Contracting  and  Build’g 
Architectural  Draftsman 
General  Illustrating 
Chemist 
Bookkeeper 
Advertising  Man 
Civil  Service  Exama. 
Salesmanship 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.” 
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Wanted 

Men  and  Women 

To  Write  Photoplays 


•I  W«rU.  Iwtm  < 


This  Booklet  Free 

To  All 
Interested 

for  photoplays.  Um  your  spore  minutes  at  home  to  heiiTthcm  out— at  $10 
to  $100  for  every  idea  they  accept.  " 


- How  To 
Write 
Photoplays 

by 

Elbert  Moore 


SO. 000  Movie  Theatres  an*  clamoring  for  NEW  IOEAS 
1 ti tea  at  home  to  help  them  out — at$l<J 

_ You  can  do  it  — yea  you  cm.  Special 

education  not  noceaaary.. 

I GUARANTEE  YOU  $10  FOR  FIRST  PHOTOPLAY 

you  write  by  my  method.  As  former  Photoplay  Editor  of  one  of  the  world’s 
lar-m-xt  product mr  compunien  I speak  with  authority.  Your  idea*  are  an  yood 
as  the  next  person’s.  Costa  nothing  to  investigate.  Send  post  card  or  letter 
at  once  for  free  booklet  explaining  everything. 

ELBERT  MOORE.  Box  772  EF,  CHICAGO 


This  Monoplan* 

lOIVEN  FREE 


for  selling  12— 18K.  heavy  Gold 
Filled  Scarf  Pins  at  25  cts.  each. 
Send  for  the  pins  to-day . When 
sold  return  $3.00  and  we  will  send  the  Monoplane  free 
by  return  mail. 

LENOX  NOVELTY  C0.a  52  Harrltoa  Avs..  Jimy  City,  N.  J. 


1914  Champion  Raosr 

DealEtied  by  Harry 
Schulta.  Modal  Editor 
of  Aeronaut  la*. 

You  build  it  . . $2.50 
build  It  . . $7.50 


MODEL 

AEROPLANES 

Send  2c  postage  for  com- 
plete handbook  of  Models 
and  Supplies. 

WADING  IIYER  MFC.  CO. 
WADING  RIVER,  N.  Y. 


LEARN  TO  FLY 

Big  two-foot  Bleriot  Monoplane. 
Latest  model,  knocked  down,  packed 
ready  for  mailing,  with  blue  print  and 
complete  drawings  for  assembling,  with 
wheels  and  propeller. 


This  Model  is  usually  sold  by  dealers 
for  $2.00.  Boys  all  over  the  country 
are  having  barrels  of  fun  with  them. 
For  good,  wholesome  amusement  there 
is  probably  no  flying  device  more  en- 
tertaining and  that  will  afford  more  fun 
for  the  boys  and  grown-ups  than  this 
pleasing  toy.  Guaranteed  to  fly  or 
money  refunded. 

Sent  prepaid  on  receipt  of  price,  $i.oo. 

Model  Flying  MachiM  Company 

IIS  Rilaaci  IMMiif  NEW  YIKK  CITY 


Whta  writiag.  ple«M  “If.  E.  a ad  If.” 


may  be  passed  through  the  local  circuit; 
a strength  quite  sufficient  to  operate  or- 
dinary polarized  relays. 

Consideration  of  the  foregoing  un- 
doubtedly will  have  made  it  plain  to  the 
reader  that  the  development  of  satisfac- 
tory cable  receiving  instruments  to  be 
used  in  conjunction  with  the  new  meth- 
ods of  transmission  involves  a reduction 
of  the  inertia  of  the  moving  elements 
of  such  instruments,  especially  where 
the  instrument  is  required  to  automatic- 
ally serve  as  a relay  or  repeater.  So 
far  as  the  reduction  or  elimination  of 
inertia  is  concerned,  the  original  mirror 
galvanometer  ideally  met  the  require- 
ments, as  this  instrument  ha-T  for  a scale 
pointer  a long  straight  beam  of  light  in 
itself  devoid  of  mechanical  inertia.  Un- 
fortunately the  beam  of  light  could  not 
be  employed  to  close  and  open  local  bat- 
tery circuits  (except  by  means  of  selen- 
ium cells,  which  are  too  slow  in  action 
for  the  purposes  of  telegraph  signaling) 
containing  sounders  or  repeaters. 

The  Brown  drum  relay,  and  the  Or- 
ling  relay,  described  above,  are  beauti- 
ful examples  of  what  inventors  can  do 
in  the  way  of  producing  instruments 
which  possess  practically  all  of  the  ad- 
vantages of  the  mirror  galvanometer, 
and  have  the  additional  facility  of  being 
able  to  control  the  operation  of  auxiliary 
or  local  circuits  connected  therewith. 


MAIN  LINE  RADIO  CLUB 

A recent  meeting  wras  held  at  the  home 
of  Mr.  G.  A.  Pool,  143  E.  Montgomery 
avenue,  Ardmore,  Pa.,  on  March  28th, 
1914,  for  the  purpose  of  organizing  a 
club  on  the  main  line  of  the  Pennsyl- 
vania Railroad.  The  object  of  this  club, 
known  as  the  Main  line  Radio  Club,  is 
the  advancement  of  all  things  pertaining 
to  radio  communication.  The  following 
officers  were  elected:  H.  Skinner,  presi- 
dent, and  G.  A.  Pool,  secretary  and  treas- 
urer. 

The  secretary  will  be  pleased  to  hear 
from  all  who  are  interested  in  wireless 
telegraphy  within  range  of  Ardmore,  Pa. 
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Fore  i 


erica 


12  DAY 


All  Expense  $ 
Northern  Cruise 


Seeing  the  Wonderful  Northlands  and  Foreign  America 

including  all  essential  expenses,  visiting  HALIFAX,  NOVA 
SCOTIA,  the  land  of  Evangeline,  and  ST.  JOHNS,  NEW- 
FOUNDLAND, the  Norway  of  America. 

This  cruise  to  these  foreign  lands  on  the  new  steamships 

“STEPHANO”  and  “FLORIZEL"  of  the 

Red  Cross  Line 


will  prove  the  most  novel,  delight- 
ful and  health-giving  vacation  you 
ever  experienced.  The  foreign 
cities  of  Halifax  and  St.  Johns, 
with  the  beautiful  Nova  Scotia  and 
grand  Newfoundland  scenery,  are 
sights  never  to  be  forgotten. 

The  ships  are  built  especially  for 
tourists;  are  fitted  with  every  mod- 


ern device  to  insure  safety  and 
comfort. 

Splendid  cuisine,  orchestra  and 
sea  sports.  You  spend  7 days  at 
sea  and  5 days  in  port,  giving 
ample  time  for  sight-seeing.  No 
hotel  bills  or  transfers.  You  live 
on  the  ship.  Send  now  for  hand- 
some booklet  8 


Reduced  rates  for  superior  accommodations  in  May  and  June. 

BOWRING  & CO.,  17  Battery  Place,  New  York 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.’’ 
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ELECTRICAL 


m«n  with  tmtelsf  are  atoray* 
In  demand.  Haring  trained 
orer  3000  young  men  In  the 
neat  31  yean  In  the  fundamentals  of  Applied  Mseiricltj.  The  Bliee 
Electrical  Behoel,  with  Its  well-equipped  shops  and  laboratories.  Is 
peculiarly  weU  qualified  to  give  a eeadeased  eeerse  In  Hectrical 

ENGINEERING 

including  Mathematic*,  Steam  and  Gas  Bi- 
glnes,  Drawing,  Shop  Work,  and 

Theoretical  and  Practical  Electricity,  In  all 
branches.  Students  actually  construct  dyna- 
mos. Install  wiring  and  test  efficiency  at 
electrical  machinery.  Course,  with  diploma, 
complete. 


IN  ONE  YEAR 


For  practical  young  men  with  limited  time. 
33rd.  New  catalogue  on  request 

114  Takowa  Avon*.  Washlafitee, 


ttnd  year  opens  Sept 


D.  C. 


Power  for  You 

Powor  from  within!  Strength  that  is  more  than  mere 
muscular  strength --the  atrentrth  of  pcrfecthealth  now  within  your 
reach  through  the  White  Croaa  Electric  Vibrator.  Drive  out  that 
tired  feeling!  You  con  be  strong  and  healthy  if  you  will. 

Write  for  FREE  BOOK 


address  on  a letter  or  a poat  card  (a  enough,  and  wo  will 
ou  absolutely  free  and  prepaid  our  new  book  “Hea‘  “ 
„.-auty.”  It  tella  you  all  about  the  wonder*  of  vibrat 
what  it  may  do  for  you.  It's  free--if  you  write  at  once. 


Undstrom-SmithCo.,1 100  S.  Wsbssh  Av.,  Dept  149X  Chicago 


DEPOSIT  PENCIL  POINTER  10c. 

Thousands  of  Bankers,  Teachers.  Students  and  Risl- 
ness  Men  say  this  la  the  beat  pencil  sharp- 
ener they  ever  used.  Will  not  break  lead, 
waste  pencil,  nor  litter  floor.  Has  adjust- 
able blade  of  finest  raxor  steel  that  cuts 
like  a plana.  If  not  at  your  dealer’s  be 
the  first  from  your  town  to  send  us 
10c.  silver  and  get  one;  also  agent's 
appointment.  Worth  25a  to  any  pencil 
user.  8EARI6HT  MFG.  00.,  141 

West  Columbia  8t,  ...  Detroit,  Michigan 


Are  You  Going  DEAF? 


Write  today  for  free  book 
and  particulars  of  the  marvelous 
New  MEARS 

8-tone  H-ar 


I 


hone 

Eight  To nen— Eight  different  sound  or 
strengths  instantly  changed  to  suit  every  condi  \tion  of  the  ear. 
FPFF  TfSal  f°r  15  days  in  your  own  home.  Sold  on  ensy 

r rvH^KL,  1 rial  payment,,  dirrrt  from  our  laboratory  only . Write 
today  tor  oat  great  direct  offer  and  valuable  Hook  on  Dcafneoa  FREE. 

MEANS  EAR  PHONE  CO.  Pept.JSS^  43  W.  34th  8<  | N*w  y°rki  w-  *„• 


Girls  — Girls  — Nothing  But  Girls 

Clsssy  pictures  of  beautiful  woman  in  natural 
and  entrancing  poses.  BenOf  delightful.  They 
will  Increase  year  heart  bests  (if  you  are 
human).  Ju«S  the  kind  of  pictures  that  you 
may  have  been  looking  for.  A fascinating  set 
of  ten  pictures  tent  la  plain  wrapper  for 
50a  (stamps  or  money  eider).  Order  a 
sample  set  end  you  will  weal  mere  of 
them.  BRONX  GIRLS  CLUB  417E.  ISIstSt , Htw  York 


| MEDALS,  IAD8ES  AND  CLASS  PINS 

From  Factory  to  You 
For  Collogo,  School  or  Society. 

Special  Dctigni  on  Request. 

Ultra,  of  W.  A.  O.  A.  Bottoms. 

We  make  Pint  and  Medals  for  eome  of  the 
largest  schools  and  colleges  in  the  country. 

FMNT I C8MP«T.  52  llffbw  if-  IwgT  City.  H.J. 


with  TB  illustrations  for  mak- 
ing Batteries,  Dynamos.  Rotors, 
1 Telegraph  apparatus.  Telephone.  Lights.  Bells,  Alarms,  Coils, 
1 "Wireless”  Current  ReTereer,  Electric  Engine.  *te.  By  Beo- 


■ ■ ■ wireieee  wimn*n»™rwr,  bu,iu*.  me. 

trlesl  Saperte  eo  that  anyone  can  underetsnd  it.  With  Cat.  All  lOc  I 

J.  C.  Dorn,  70S  S.  Dssrbem  St,  Dipt  48.  Chlosf®,  Ills. 


There  are  many  surprises  in  the  first  issue  of 
Popular  Electricity  and  Modern  Mechanics.  Do 
not  fail  to  secure  a copy  when  it  comes  out!  It 
will  be  on  the  news-stands  June  15th. 


When  writing,  please  mention  “M.  E.  & M.” 


CHAOS  OR  SYSTEM  IN  SHOP 
OPERATION 


(Continued  from  page  770 
he  employs  among  his  men,  for  the  use 
of  profanity  not  only  creates  an  enmity 
between  thfc  foreman  and  his  workmen, 
but  also  destroys  the  ambition  and  in- 
terest which  the  latter  should  manifest 
in  their  work. 

A foreman  should  be  systematic  and 
wherever  a standard  or  a certain  routine 
can  be  applied  to  any  branch  of  the 
work,  it  should  be  done.  In  the  care  of 
tools,  he  should  use  his  best  judgement 
and  should  have  a toolroom  of  sufficient 
capacity  to  accommodate  the  tools  in  his 
charge  and  if  the  shop  is  not  large 
enough  to  make  it  necessary  to  employ 
a man  to  see  to  the  toolroom,  the  fore- 
man should  carry  the  keys  himself  and 
see  to  it  that  his  men  return  tools  bor- 
rowed for  their  work.  A checking  sys- 
tem is  of  great  convenience  in  locating 
tools  when  out  on  the  various  jobs  and 
the  tools  can  then  be  charged  up  to  the 
account  of  the  man  using  them.  When 
a foreman  gives  a piece  of  work  to  a 
mechanic  he  should  first  consider  wheth- 
er the  man  in  question  is  as  well  fitted 
for  the  job  as  some  other  workman,  but 
when  he  once  places  the  work,  if  the 
man  is  capable  of  doing  it,  he  should 
be  allowed  to  finish  it  as  far  as  possible, 
as  there  is  nothing  more  humiliating  to 
the  workman  than  to  start  a job  and 
then  have  it  taken  from  him  and  given 
to  another. 

And  finally,  a model  foreman  should 
endeavor  to  make  himself  so  useful  to 
his  men  that  they  cannot  well  get  along 
without  him.  He  should  take  a keen 
interest  in  all  matters  pertaining  to  the 
business  and  show  as  much  interest  in 
the  management  and  economical  opera- 
tion of  the  business  as  if  his  own  capi- 
tal were  invested  in  the  business.  The 
foreman  should  praise  his  men  when- 
ever praise  is  necessary  and  when  the 
workman  shows  that  he  is  endeavoring 
to  do  his  very  best.  If  the  workman 
should  invent  some  process  or  tool  to 
save  time  and  expense  in  manufacturing, 
the  foreman  should  praise  him  and  give 
it  thorough  trial.  And  if  it  is  a success, 
he  should  do  all  he  can  to  give  the  man 
the  credit  before  his  superior  officers 
and  not  seek  to  take  all  the  honor  and 
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glory  upon  himself  as  is  the  case  with 
a great  many  foremen  these  days. 

Harmony  is  an  all-important  factor  in 
the  good  management  of  the  shop.  There 
is  no  reason  whatever  why  the  shop 
where  good,  intelligent  mechanics  are 
employed,  should  not  be  run  economi- 
cally and  pleasantly,  and  the  spirit  of 
tranquility  and  responsibility  will  infuse 
itself  into  each  and  every  man  in  the 
employ  of  the  company. 


CLASSIFICATION  OF  SHIP  STA- 
TIONS 

The  classification  of  vessels  as  given 
in  the  “Regulations  for  Radio  Apparatus 
and  Operators  on  Steamers,"  edition  of 
July  i,  page  8,  paragraph  7,  and  “Regu- 
lations Governing  Radio  Communica- 
tion/' edition  of  July  1,  page  5,  “B,” 
“Ship  Stations/'  have  recently  been 
amended  to  read: 

First  Class. — Vessels  having  a continuous 
service. 

There  shall  be  placed  in  the  First  Class 
vessels  which  are  intended  to  carry  25  or 
more  passengers — 

(1)  If  they  have  an  average  speed  in  serv- 
ice of  15  knots  or  more; 

(2)  If  they  have  average  speed  in  service 
of  more  than  13  knots,  but  only  subject  to  the 
twofold  condition  that  they  have  on  board 
200  persons  or  more  (passengers  and  crew), 
and  that,  in  the  course  of  their  voyage,  they 
go  a distance  of  more  than  500  sea  miles  be- 
tween any  two  consecutive  ports. 

Second  Class. — Vessels  having  a service  of 
limited  duration. 

There  shall  be  placed  in  the  Second  Gass 
all  vessels  which  are  intended  to  carry  25  or 
more  passengers,  if  they  are  not,  for  other 
reasons,  placed  in  the  First  Class. 

Third  Class. — Vessels  which  have  no  fixed 
periods  of  service. 

All  vessels  which  are  placed  neither  in  the 
First  nor  in  the  Second  Class  shall  be  placed 
in  the  Third  Class. 

The  grade  of  operators  required  on  vessels 
of  each  class  is  prescribed  in  the  London 
Convention  Service  Regulations,  Article  X.  A 
continuous  watch  may  be  maintained  by  one 
commercial  second  grade  operator  and  one 
cargo  grade  operator  on  cargo  steamers. 

When  forwarding  Form  No.  761, 
“Applicant's  Description  of  Apparatus," 
there  should  be  indicated  under  the  head- 
ing “Class  of  License  Desired,"  the 
classification,  in  accordance  with  the 
above. 

It  is,  of  course,  desirable  to  have  as 
many  vessels  in  the  first  class  as  possible. 
Vessels  voluntarily  equipped,  and  main- 
taining “Constant  Service"  will  be  en- 
tered in  the  first  class. 


23-Karat  Genuine  Gold. 

Tat.  air,  that's  what  we  use.  when  we  goldstamp 
your  name  oo  this  Genuine  Black  Seal  Grain  Leather 
Loom  Leaf  Memo  Book  and  mail  it  to  you  for  40 
cent* — or  25  cents  without  name.  It's  so  small 
(2Hz4H  in.)  that  you  can  let  it  snuggle  right  in 
your  rest  pocket.  50  detachable  leaves  of  note  paper. 
Everybody  likes  It.  Everybody  wants  It  You  ought 
to  hare  one.  And  when  you  order.  It  la  with  the 
understanding,  that  if  it  fails  to  please,  you  may 
return  It  and  get  your  money  back  immediately. 
Order  NOW  (good  postage  stamps  also  accepted  as 
payment) — we  can  ship  you  one  by  return  mall  and 
also  agree  to  send  you  one  of  our  8th  annual  cata- 
logs, showing  Bill  folds.  Coin  puttee  Pocket  books. 
Smoker's  articles  and  Traveling  necessities,  etc.,  etc. 


U.  S.  Leather  Goods  Co.  d«pl  me. 

240-42-44  North  Clark  St.  Chicago 


Like  a 

Dip 

at  the 

Sea 

Shore 


GIVES  A XE1V  JOY  TO  BA7HIXG. 

KNICKERBOCKER  SPRAY-BRUSH 

Clean  runalnf  water  through  hundreds  of  hollow  rubber 
teeth  of  the  SPRAY-BRUSH  makes  your  bath  strictly  sani- 
tary, refreshing  and  Invigorating.  Better  than  expensive 
overhead  showers — costs  only  a fraction  as  much.  This 

modem  appliance  thoroughly  massages  the  «Mn — cleansing  and 
washing  away  the  Impurities  from  every  pore.  Improves  cir- 
culation—nerves — health.  Hikes  your  whole  body  glow. 

Ideal  for  quids  morning  shower  and  healthful  "rub-down." 

The  SPRAY- BRUSH  Is  the  most  perfect  shampoo  device 
and.  In  money  saved,  for  shampooing  alone,  soon  pays  for 
Itself.  Thoroughly  massages  the  scalp  and  cleanses  fully  of 
all  dirt  and  dandruff. 

MADE  OF  BEST  INDIA  RUBBER.  Wear  fully  guaran- 
teed. Fits  any  faucet.  Which  of  these  styles  shall  we  tend 
you:  Complete  Bath  Spray  with  special  Massage  Brush  81.75; 
Combination  Shower- Spray- Shampoo  and  Massage  Brush  $3.00; 
India  rubber  Shower- Massage  Shampoo  Brush,  with  finely 
nickeled  extension  handle  $5.00.  Sold  on  10  days'  trial. 
Satisfaction  guaranteed  or  money  refunded.  SEND  ORDER 
TO-DAY.  Illustrated  folder  FREE. 

mncmwan  mb.  ct.,  4M-2is  «.  scnun  it.,  ojcam 
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HOTEL 

POWHATAN 


venue,  18th  and  H St*. 

New.  European,  Fireproof,  Restful.  Refined. 

Hotel  Powhatan  occupies  the  most  ideal  lo- 
cation in  Washington — ‘‘the  City  Beautiful." 

I,hc  Pr?,x|mi|y  of  the  Hotel  Powhatan  to  the 
public  buildings,  as  well  as  to  many  points  of 
historical  interest,  adds  greatly  to  the  popu- 
larity of  this  most  select  hotel. 

Quiet  elegance,  combined  with  every 'mod- 
ern and  np-to-date  appointment  renders  this 
bold  unique  in  its  simplicity  and  perfect  taste. 

Rooms  with  detached  bath.  $1.50,  $2.00  and  up. 

Rooms  with  private  bath.  $2.50,  $3.00  and  up. 

W* rite  for  booklet  with  map. 

CLIFFORD  M.  LEWIS, 

Manager. 

'PTf 


HOTEL 

EARLINGTON 

27th  St  West  of  Broadway 

NEW  YORK 

EUROPEAN  PLAN 

A Step  frail  Broadway 
Aksalutily  Fireproof 
Oviet  as  a Village  at  Night 
Your  Contort  Our  Aim  Always 

Parlor,  Bedroom  and  Bath,  front  of 
house,  one  person,  $2.50;  two  people, 
$3.50.  Why  pay  more  when  our 
service  is  equalled  only  by  the  best? 

SINGLE  ROOMS.  $1.00 


E.  W.  WARFIELD  - - Manager  j 

When  writing,  please  mention  "M.  E.  & M.” 


HIGH  FREQUENCY  CURRENT 
APPARATUS 

( Continued  from  page  764) 

number  of  plates  should  be  put  in  the 
place  of  each  jar. 

The  secondary  coil  may  comprise  one 
layer  of  No.  28  B.  & S.,  D.  C.  C.  wire, 
or  if  heavy  currents  are  required,  use  a 
larger  wire.  The  drum  is  32  inches  long 
and  10  inches  outside  diameter,  with  the 
turns  so  wound  that  they  do  not  touch. 

The  primary  coil  consists  of  22  turns 
of  No.  6 B.  & S.,  hard  brass  wire,  or 
stranded  copper  cable,  wound  about  a 
cylinder  14  inches  long  by  20  inches  out- 
side diameter,  separating  the  individual 
turns  inch  apart. 

In  all  of  these  coils,  the  primary  lead 
connections  are  preferably  made  by 
means  of  spring  clips  or  sliding  contacts, 
permitting  of  quick  variation  of  the 
number  of  turns  in  circuit. 

For  those  desirous  of  making  their 
large  Tesla  coil  primaries  of  brass  or 
copper  tubing,  this  course  is  open  and  is 
just  as  good  as  a solid  rod,  for  the  rea- 
son that  the  high  frequency  current  only 
penetrates  to  a depth  of  a few  hun- 
dredths of  an  inch. 

In  building  any  of  the  transformers 
or  high  frequency  coils  described  in  this 
series,  enameled  covered  wire  should 
never  be  substituted  for  cotton  or  silk 
insulated  wire,  as  the  high  inherent  ca- 
pacity of  the  enameled  wire  renders  it 
unfit  for  such  purposes.  This  has  been 
learned  through  actual  experience  in 
building  this  class  of  apparatus  by  a 
large  commercial  concern. 

No  current-carrying  part  of  a high 
frequency  instrument  should  ever  be 
nickel  plated,  for  the  “skin  currents”  will 
surely  travel  through  the  plating,  and 
not  the  conductor  under  it.  Since  nickel 
is  a poor  electrical  conductor,  the  logic 
in  suppressing  nickel  plating  for  these 
parts  is  evident.  Lacquered  brass  is  just 
as  good  in  appearance  and  twice  as  ser- 
viceable. Silver  plate  would  be  ideal,  as 
silver  is  about  the  best  conductor  of  elec- 
tricity known. 

All  connecting  leads  or  rods  between 
the  condensers,  spark  gap,  or  high  fre- 
quency coil  windings  must  be  as  direct  as 
possible,  avoiding  sharp  bends,  and  hav- 
ing the  individual  pieces  of  equal 
length;  odd  lengths  rendering  it  more 
difficult  to  tunc  the  set  into  resonance, 
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BLOW  ERA 
and  VACUUM  PUMP® 

for  use  with  oil,  coal  and  gas  burning 
appliances  for  obtaining  high  heat;  with 
sand  blasts,  gas  producers,  milking 
machines,  burning  out  tree  stumps, 
automatic  machinery, 

VACUUM  GLEANING 

and  every  other  purpose. 

1 oz.  to  10  lbs.  pressure,  1 to  20  inches 
vacuum,  2 to  338  cubic 
feet  per  minute. 

G«<  Catalog  C6AV 

This  thow*  what  our 
• mall  maehlnot  do 

The  machines  do  many  Ijw 
things  with  air  which  were  jyMBflL#  TL 
formerly  done  by  hand  or  .1 
mechanically.  L % 

LEIMAN  BROS.  ^ 

62  John  St.,  Now  York  • 


111  fait.  A.  C.  ir  1.  C. 

We  Doable  Covarad 
Silk  Cord  and  Plot 

NICKEL 

PLATED 

i 

included  Pro*  if  doal- 
«‘i  noma  is  (Ivan. 

On  Braaa,  Black  Enameled  Standa 

1 

a 

Pnctlaal  BatUr;  Pant 

Runs  at  Any  Angle  3 Speeds 

k 

loja)  aunt  prica. 

Money  Back  if  Wanted 

fi 

l 

172  Summer,  Boston 

The  Popular  Carleton  Fan 

> r 

If  You  Will  Take  Advantage  of  This  Right  Away 

In  addition  to  sending?  GAS  ENERGY,  which  is  the  liveliest  and  newsiest  for  those 
Interested  in  gas  engines,  tor  one  year,  we  will  send  yon  free  a copy  of  **How  to  Run  and 
Install  Gasoline  Engines.**  GAS  ENERGY  coven  the  Stationary,  Portable.  Automobile, 
Marine,  Aeronautic,  and  Producer  fields  in  a way  that  no  other  paper  does.  Just  send  fiOc. 
in  postage  or  currency  and  we  will  enter  your  subscription  for  a year  and  mail  yon  grade 
espy  of  the  above  mentioned  book. 

GAS  ENERGY  CO.,  22  MomrTSt,  new  york  city 


When  writing,  please  mention  "Mony'n  v! retries  and  Mechanics.” 
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NEW  THINGS 

Electrical — Wireless — Mechanical 


New  Type  Bell  Ringing  Transformer 

In  the  accompanying  illustration  is  shown 
a novel  type  of  bell  ringing  transformer  of 
attractive  design  that  has  recently  been  placed 
on  the  market  by  the  Packard  Electric  Com- 
pany, of  Warren,  Ohio. 

This  transformer  is  unique  in  the  matter  of 
having  a porcelain  covering  instead  of  the 
usual  iron  or  wood  casing.  It  is  furnished  in 
three  colors — white,  brown  and  blue — which 
renders  it  unusually  attractive  for  window 
displays  or  similar  purposes.  Furthermore, 
the  porcelain  covering  is  said  to  possess  sev- 
eral advantages  which  have  caused  the  com- 
pany to  adopt  it. 

The  transformer  will  stand  a complete  short 
circuit  continuously  without  damage  either 
to  itself  or  connections.  The  core  is  of  sili- 
con steel  and  the  coils  are  form  wound  and 
vacuum  treated.  The  entire  case  is  filled  with 
insulating  compound. 

The  transformer  is  suitable  for  operating 
residence  door  bells,  buzzers  and  all  classes  of 
light  signal  work.  It  will  also  be  found  con- 
venient for  experimental  purposes.  Stock 
models  are  wound  to  operate  on  alternating 
current  voltages  ranging  from  100  to  130 
volts,  60  to  133  cycles. 

The  dimensions  are  as  follows : Length  3% 


PORCELAIN  COVERED  BELL-RINGING  TRANSFORMER 


inches,  height  3*4  inches,  width  3 inches.  The 
net  weight  is  i$i  pounds. 

This  transformer  is  sold  at  $2.50.  Further 
particulars  regarding  this  transformer  as  well 
as  heavy  duty  bell  ringing  transformers  for 
factories,  schools,  etc.,  may  be  obtained  by 


addressing  the  Packard  Electric  Company  as 
above. 


A Keyless  Padlock 
Among  the  many  recent  hardware  novelties 
is  a padlock  that  may  be  opened  by  pressing 
the  correct  combination  of  buttons  instead  of 
using  the  conventional  key. 

In  the  accompanying  illustration  is  shown 


THE  NEW  KEYLESS  PADLOCK 


one  of  these  locks  in  which  may  be  seen  the 
numbered  buttons  that  actuate  the  mechanism. 
To  open  the  lock  it  is  only  necessary  to  place 
the  fingers  on  the  correct  buttons  and  slightly 
press  them,  causing  the  lock  to  fly  open. 
It  is  said  that  a person  who  does  not  know 
the  combination  cannot  possibly  open  the  lock, 
since  it  will  open  only  when  the  coorect  but- 
tons have  been  pressed. 

These  locks  are  furnished  with  eight  but- 
tons numbered  from  1 to  8.  Every  padlock 
is  furnished  with  a different  combination  and 
the  manufacturers  state  that  over  40,000  com- 
binations are  possible  from  these  eight  buttons. 
This  insures  each  purchaser  receiving  a lock 
with  a combination  that  has  not  been  dupli- 
cated. The  locks  are  made  of  solid  brass  and 
bronze,  and  do  not  contain  any  iron  or  steel 
that  might  rust  and  deteriorate  when  exposed 
to  the  weather. 
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la  giving  »noh  ebeolat*  *etl*f*«tloQ  that 
von  canid  not  help  bat  be  pi eared  with  It 
If  yea  want  a auhvtan  tlal,  durable,  con- 
venient combination  wood  worker.  Got 
oar  on  to  log  telling  all  a boat  It,  and  de- 
scribing oar  line  of  band  aawa,  aaw  tablet, 
aha  pore,  jointers,  borer*,  planar*  and 
me  teller*,  planer*.  dlak-gTindera,  variety 
, wood  worker*’  band  *aw  blade*. 

THE  CRE80EMT  MAOHINK  08. 

45  Columbia  Street.  Leetonla.  O. 


BY  INVTTATlOW 
•*cmocw  or 


ELECTRICIANS! 

You  need  a screw-driver  that  will  combine  per- 
fect insulation  with  convenience  and  strength. 


7^  Starrett 

»<>•«  «>A. 

Electricians’  Pocket  Screw-Driver 


is  made  especially  for  electricians.  It  has  four  blades  of 
different  widths  carried  in  a magazine  handle.  This  handle 
is  hardened  rubber,  giving  perfect  insulation.  The  screw- 
driver will  stand  for  good,  long,  hard  service.  You  need  it. 
Send  for  Catalog  20  W.  It  shows  other  tools  you  need. 


Starrett  tools  are  sold  at  all  good  hardware  stores 


The  L.  S.  Starrett  Co. 


Athol,  Mass. 


When  writing,  please  mention  "Modern  Electrics  and  Mechanics.” 
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Big  and  little 

screws — all  sizes,  for 
any  kind  of  job — 
taken  care  of  by  this 
one  tool!  Four  screw- 
driver blades — 

A"  and  carried  in 
magazine  in  handle. 
Saves  buying  and 
carrying  extra  drivers. 

“YANKEE” 

TOOLS 

tylaks,  QettMTttec/uwucA 


§ Right  and  left  Ratchet;  and  rigid. 

“Yankee”  Magazine 
Ratchet  Screw-driver  No.  65 
With  six-inch  shank,  $1.10 
With  one-inch  shank,  .95 

Your  dealer  can  supply  you. 

Write  fer  *'  * Yankee'  7’**/  Beek"  fer  methanUt  and  Meuse- 
holdrn;  Yankee ' Teels  in  the  Garage"  jer  meteristt. 

NORTH  BROS.  MFC.  CO.  Philadelphia 


GROBET  SWISS  FILES 

Ar*  ths  standard  of  gctaellsnes  In  Alas,  and 
have  been  for  over  100  ysara  Ws  aond 
postpaid  as  an  lntroduoer  48  Hiss  esps- 
M*iiy  adapted  for  tool  makers  and  machinists  on  rtoslpt  sf 
IS. 00.  This  la  a chance  to  gat  a art  of  Alas  you'll  appreciate 
and  we'U  set  future  orders. 

MONTGOMERY  A CO., 

108  Fait  on  St.,  lew  York  City 


Oat  by  *a  *otir*ly  new  procee*  The  mo«t 
eoearat*  mad*  and  at  price*  that  eaonot  h* 
equalled  by  other*  Every  gear  ha*  a hub, 
c*Dt*r  painted  ebony  back,  edge*  turned 
true,  hlgheet  grade  red  bra**,  and  much 
heavier  then  other*.  We  carry  the  lergeet 
•took  In  the  world,  and  every  gear  lifted 
I*  alway*  ahlpped  on  date  of  order. 

SEND  FOR  CIRCULAR 
CHIOAf O 8TOOK  • EAR  WORKS 
18  8a.  PHtll  Are.  II  O*|aa*o 
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For  further  particulars,  address  the  Ed- 
wards Mfg.  Company,  747-797  Eggleston  ave- 
nue, Cincinnati,  Ohio. 


New  Model  Loose  Coupler 

In  the  accompanying  illustration  is  shown 
the  latest  model  loose-coupler  manufactured  by 
J.  F.  Arnold,  243  East  118th  Street,  New  York 
City,  N.  Y. 


AN  IMPROVED  FORM  OF  LOOSE  COUPLER 

This  loose-coupler  tunes  up  to  three  thou- 
sand metres.  The  primary  housing  is  of  hard 
rubber,  while  the  woodwork  is  all  of  hand- 
rubbed  inagohany.  The  secondary  is  wound 
with  green  silk-covered  wire  and  has  11  taps 
connected  to  the  switch.  One  of  the  good  fea- 
tures of  this  loose-coupler  is  that  the  secon- 


dary slides  very  readily  and  never  sticks.  Any 
number  of  turns  of  the  primary  winding  may 
be  secured  by  means  of  the  double-handle 
switch  mounted  at  the  side  of  the  primary 
housing. 

In  designing  and  manufacturing  this  loose- 
coupler,  every  effort  has  been  made  to  secure 
the  highest  efficiency.  The  insulation  is  per- 
fect. The  windings  are  correctly  proportioned 
and  wound  on  specially  treated  tubes  that  will 
not  shrink.  All  connections  are  soldered.  The 
primary  switches  do  away  with  sliders,  poor 
contacts  and  short  circuits.  The  switches  are 
of  knife-edge  pattern  to  insure  the  best  possi- 
ble contact.  A flexible  cable  from  the  rear  of 
the  secondary  is  used  to  connect  that  winding 
to  the  binding  posts;  the  slide  rods  serving 
only  in  their  mechanical  functions. 

This  latest  loose-coupler  is  furnished  in 
either  nickel  or  lacquered  brass  finish.  The 
price  is  $15.00. 

Aside  from  the  foregoing-mentioned  instru- 
ment, Mr.  J.  F.  Arnold  manufactures  other 
models  at  $7.00  and  $9.00,  as  well  as  a large 
line  of  receiving  and  transmitting  apparatus. 
Full  particulars  concerning  the  loose-coupler 
and  other  wireless  instruments  can  be  secured 
by  addressing  inquiries  as  above,  enclosing  a 
two-cent  stamp  to  insure  reply. 


AN  UNIQUE  POWER  PLANT 


THE  Ford  Motor  Company  has 
placed  contracts  for  a gas  engine- 
electric  power  plant  that  will  be  not  only 
one  of  the  largest  in  the  country  but  in 
many  respects  absolutely  unique.  The 
company  has  appropriated  in  the  neigh- 
borhood of  a million  dollars  for  the  pro- 
ject, which  will  put  into  effect  plans  that 
Mr.  Henry  Ford  has  long  had  in  mind 
for  utilizing  the  waste  heat  of  the  or- 
dinary producer  gas  engine. 

Four  6,000  h.p.  Hamilton-Gray  gas  en- 
gines of  novel  design  will  drive  the  same 
number  of  Crocker- Wheeler  3,750  kw., 
250  volt,  80  r.  p.  m.  engine  type,  direct 
current  generators.  These  will  be  the 
largest  capacities  on  record  for  generat- 
ors of  this  type.  A plan  view  of  each 
engine  will  be  similar  to  a cross  com- 
pound steam  engine,  with  two  cylinders 
in  tandem  on  each  side.  One  pair  of 
cylinders  will  be  operated  by  producer 
gas  and  the  other  by  steam.  The  steam 
will  be  generated  from  the  water  used  in 
the  water  jacket  of  the  gas  engine,  fur- 
ther heated  by  the  exhaust  gases  and  by 
waste  heat  from  the  producer  gas  plant. 
This  water  or  steam  will  be  used  as  the 
feed  water  for  the  boiler  which  supplies 


the  steam  engine  cylinders.  A heavy 
flywheel  will  equalize  the  characteris- 
tics of  the  gas  and  steam  driven  elements 
of  the  engine.  Each  of  the  generators 
will  have  a normal  rating  of  3,750  kw. 

These  generators  are  designed  for 
much  higher  efficiency  than  ordinarily 
found  in  commercial  practice.  Full  load 
efficiencies  will  be  not  less  than  94*4  per 
cent.  By  these  means  and  by  the  utili- 
zation of  energy  usually  lost  in  waste 
heat,  it  is  proposed  to  make  the  new 
Ford  power  plant  the  most  economical 
in  the  country  in  respect  to  cost  of  pro- 
duction per  kilowatt  hour. 

The  armatures  will  be  of  split  con- 
struction which  is  necessitated  by  clear- 
ance requirements  through  tunnels  and 
bridges  in  shipment  from  Ampere  to 
Detroit,  and  the  generators  will  be  final- 
ly assembled  at  the  Ford  plant. 


In  trying  to  find  uses  for  blight-killed 
chestnut  it  has  been  found  that  it  can- 
not be  utilized  for  crating  stone;  quar- 
ry owners  say  that  chestnut  wood  leaves 
an  indelible  stain  on  the  marble  or 
granite. 
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The  “RED  DEVIL”  Family 

IS  A VERY  LARSE  ONE 

OVER  3111  MEMBERS— SET  ACQUAINTED 
Here  are  two  of  them 


This  tool  la  Beaded,  er  insured  for  twe  years' 
service.  It  is  a handsome,  thin  nose  model,  and 
will  go  into  many  places  that  the  large,  bulky 
pliers  will  not  get  into.  Your  dealer  has  it — er  if 
not.  we  will  send  a sample  on  receipt  of  §0  cents, 
poet  paid. 


NO.  642 

Convenient 

6X*  Size 


The  most  powerful  nipper  made.  Hand  honed 
cuttinc  edges.  If  your  dealer  can't  supply  we  will 
•end  one  sample  on  receipt  of  7f  cents. 


Ken'll  never  And  “Rod  DoniT0  on  a peer  feel. 
Smd  /er  Booklet. 

SMITH  & HEMENWAY  CO. 


106-7  CHAMBERS  8T. 


NEW  YORK 


IBSIBPB 


MtiMcai  tippln  aid  Matarlal 

Of  Ail  kinds. 
EXPERIMENTAL  AN* 
LIGHT  MACHINE  WORK 
to  order. 

IM  BILK  STREET.  MSTRN 


A Patent  Experience  0!  23  Years 

Mokes  my  services  invaluable  to  inventors  in 
securingbroad  patents.  My  free  book  explains 
fully,  writejfor  it  today. 

A Wf  WTT  " 309  victor  building. 

w ILOVRp  WASHINGTON  t-i  D.  C. 


GENUINE 

ARMSTRONG  STOCKS  and  DIES 

FOR  THREADING  PIPE  OR  BOLTS 

MALLEABLE  IROI  HIHBEO  VISES 

PIPE  CUTTERS 

the  Armstrong'  "meg.  co. 

337  Knowlton  St.  BRIDGEPORT,  CONN. 

NKW  YORK  OHIOAOO 


LARGE  ILLUSTRATED  CATALOGUE  No.  11G  WITH  11,000  BARGAINS 
SENT  FREE.  ASK  FOR  IT. 

Independent  Electrical  Supply  Company 


H.  H.  KABAT,  PrMldmt 


59  Warren  Street 


New  YorK 


When  writing,  please  mention  "Modern  Electrics  and  Mechanics." 
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RECENT  NOVEL  PATENTS 


i oqa  ELECTROLYTIC  - CLEANING  ELECTRODE.  1,092,760.  MEANS  FOE  DESTROYING  AIE-CBAFT. 
Tho2!'.  ^L®T  Ph.ui.lphl.,  Pa.  FU«4  Jane  24.  Joseph  A.  Swam.  PblUflelphlA  Pa.  Fltad  Ms,  1*. 
m hiK  m,4«.  (Cl.  204-7.)  1918.  Serial  No.  768,818.  (Cl.  244-1.) 


1.  As  an  article  of  manufacture,  a unit  consisting  of 
an  electro-positive  electrolytic  cleaning  element  and  In- 
sulating material  attached  thereto  for  supporting  said 
element  In  and  electrically  separating  the  same  from  a 
container  of  electrolytic  solution. 

1.093.458.  SAW-GUIDE.  George  Washington  Mooes, 
Florence  Logging  Camp,  Snohomish  wunty»  Wa8“*  FU6fl 
Oct.  3,  1911.  Serial  No.  652,617.  (Cl.  143—163.) 


1.  ▲ supporting  bar  for  saw  guides  having  an  upturned 
knife  edge  at  one  end  and  depending  knife  edges  at  oppo- 
site aides  and  on  the  lower  surface  thereof  and  adjacent 
to  the  first  knife  edge. 

1,092,898.  HIGH-TENSION  DISCHARGE  APEARATUB. 
' Gborob  D.  Rogers,  Cleveland,  Ohio.  FUdd  May  31, 
1918.  Serial  No.  770.903.  (Cl.  250—36.) 


1.  For  destroying  air-craft  when  tbs  destroyer  is  In 
free  flight),  the  combination  with  a flying  machine,  of  a 
bomb  far  below  said  machine,  suspended  freely  therefrom 
by  a readily  flexed  connection,  and  provided  with  a con- 
tact device  in  position  to  cause  explosion  of  the  bomb 
when  the  latter  la  drawn  vertically  upward  against  tbs 
said  air-craft  which  deflects  that  portion  of  the  connec- 
tion between  said  machine  and  bomb  by  relative  lateral 
movement  of  the  connection  and  air-craft. 

1,092,453.  DEVICE  FOR  AMPLIFYING  VARIATIONS 
IN  ELECTRICAL  CURRENTS.  Paul  M.  Rainey,  West 
Hoboken.  N.  J.,  assignor  to  Western  Electric  Company. 
New  York,  N.  Y.,  a Corporation  of  Illinois.  Filed  Oct. 
14.  1918.  8erial  No.  795.124.  (Cl.  179—171.) 


1.  In  a telephone  repeater,  a plurality  of  pieces  of  mag- 
netic material;  means  for  normally  subjecting  certain  .of 
said  pieces  to  steady  magnetising  forces  of  low  intensity! 
and  others  of  said  'pieces  to  steady  magnetising  forces  of 
relatively  high  intensity,  means  for  impressing  magnetis- 
ing forces  of  variable  intensities  on  said  pieces  and  caus- 
ing by  such  variable  forces  an  increase  in  length  of  cer- 
tain of  said  pieces  and  a decrease  in  length  of  other  of 
said  pieces,  and  means  for  connecting  said  pieces  to  each 
Other,  to  a support  and  to  a variable  resistance  element, 
whereby  variationa  in  the  Intensity  of  magnetising  force 
cause  a variation  in  said  variable  resistance  element 

1,092,145.  LEVER -VISE.  Curtis  Hakes,  Wins  ted. 
Conn.,  assignor  to  The  Carter  A Hakes  Machine  Com- 
pany, Winchester,  Conn.,  a Corporation  of  Connecticut 
Filed  Apr.  21.  1913.  8erlal  No.  762,498.  (Cl.  81—26.) 


In  a high  tension  discharge  apparatus,  the  combination 
with  a main  circuit  provided  with  meahs  for  connection  to 
a supply  current  and  including  an  Induction  coU  and  a 
circuit  controller,  of  a condenser  connected  to  tomato  ] 
circuit  at  one  side  of  said  circuit  controller,  the  primary 
winding  of  a high  frequency  coll  connected  to  the  main 
circuit  at  the  other  side  of  said  circuit  controller  and  to 
the  condenser,  and  the  secondary  winding  of  the  high 
frequency  coil  having  one  end  connected  to  the  primary 
winding  thereof  and  terminating  In  a single  end  for  con- 
nection to  a therapeutical  instrument,  substantially  as 
described. 


1.  A lever  vise  having  a fixed  Jaw,  a jaw  movable  toward 
and  from  the  fixed  jaw.  an  eccentric,  a handle  for  taming 
the  eccentric,  and  a pair  of  Jointed  toggle  levers  the  outer 
end  of  one  toggle  lever  being  connected  with  the  movable 
jaw  and  the  outer  end  of  the  other  toggle  lever  being  con- 
nected with  the  eccentric.  
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Complete  and  full  information  about  patents,  everything  the 
inventor  or  manufacturer  should  know,  has  been  included  in 
these  books.  Never  before  has  such  an  inexhaustible  fund  of 
valuable  information  been  at  the  inventor’s  disposal.  Regard- 
less of  the  fact  that  the  compilation  of  this  information  cost  us 
thousands  of  dollars,  we  will  send  to  all  interested  persons  any 
or  all  of  these  books,  entirely  without  charge  or  obligation. 

x “Millions  In  Patents” 

Ns  This  volume,  100  pages,  tells  the  story  of  the  romance  of  invention. 

/sd  The  brain  of  the  inventor  is  the  magician  that  has  made  the  ancient 

y fairy  tales  come  true.  Millions  have  been  paid  for  a book,  fortunes 

have  come  from  a toy.  Read  “Millions  In  Patents,"  and  you  will 
realize  that  this  country  and  all  the  nations  of  the  world  are 
ready  to  enrich  you  beyond  your  wildest  dreams  if  you  can  con- 
tribute one  useful  or  amusing  thing. 

“What  Is  a Trademark?” 

It  is  not  an  exaggeration  to  say  that  billions  of  dollars  have  been 
\ made  out  of  trademarks,  labels  and  copyrights.  He  who  can  fashion 

Yo  a trademark  or  design  a label  which  will  make  a product  stand  out 

ft  above  all  similar  products  is  indisputably  a genius  for  whose 

* brains  the  world  offers  almost  unlimited  money. 

“Foreign  Patents” 

A good  invention  is  bought  not  by  one  country  but  by  the  world. 
"Foreign  Patents”  shows  you  how  the  inventor  may  be  paid  by 
other  countries  and  other  peoples,  as  well  as  by  this  nation,  for 
. his  ideas  and  his*  inventions.  It  explains  how  we,  through  our 

X representatives  in  the  capitals  of  the  world,  maintain  for  your  ben- 

eht  an  endless  chain  of  opportunities  which,  if  you  take  advantage 
y of  them,  will  girdle  the  earth  and  make  of  your  product  an  agent 
that  may  bring  back  to  you  rich  rewards. 

“Inventions  Needed” 

This  book,  196  pages,  lays  before  you  a description  of  the  active 
v and  Drofitable  field  of  invention.  It  tells  you  the  inventions  the 

A world  needs  today,  the  devices  manufacturers  are  seeking  for  their 


business,  the  ideas  for  which  the  public  will  pay  big  money.  It 
gives  great  men’s  ideas  of  the  most  important  things  needed  in 
inventions  now.  Saience  is  the  key  to  wealth,  and  this  key  can  be 
turned  best  by  the  inventor.  This  book  tells  you  why. 

“how  to  Get  Your  Patent  and  Your  Money” 

The  man  who  invents  needs  the  co-operation  of  the  man  who  in- 
vests. This  book,  132  pages,  is  a guide  to  the  inventor.  It  de- 
scribes, according  to  the  teachings  of  our  experience  and  the  lessons 
of  men  made  rich  by  patents,  how  the  inventor  may  secure  money, 
the  right  amount  of  money,  for  the  device  which  his  brain  has 
constructed.  If  you  have  invented  something  and  desire  to  lean 
what  it  will  cost  you  to  get  your  patent  and  what  you  must  da 
to  find  your  market,  read  this  book. 

“Special  Bulletin  of  Patent  Buyers” 

This  bulletin,  62  pages,  contains  copies  of  hundreds  of  letters  from 
wealthy  men  who  are  seeking  to  purchase  patents.  Next  to  the  idea 
of  the  invention  itself,  the  most  valuable  thing  to  the  inventor  is  a 
hint  of  where  there  is  a man  ready  to  buy  the  invention  or  to 
finance  the  inventor  so  that  his  device  can  be  readily  aiarketed. 
We  act  as  intermediary  without  one  cent  of  charge,  be- 
tween the  man  who  invents  and  the  man  who  invests. 


We  Secure  Reliable  Patents,  Trade  Marks,  Copy-  * RANDOLPH  & CO., 

rights,  On  Most  Liberal  Terms  Ever  Offered  ^ 130  F St.,  N.  W.,  Washington,  D.  C. 

| Gentlemen:  Please  send  me.  withrait  obliraUan 
Send  Model  or  Sketch  and  de.cription  of  your  in-  , S.™#* 

vention  for  Free  Search  of  the  United  j of  books  desirod). 

States  Patents 


Rejected  and  Difficult  Case*  are  Our  Specialty 

RANDOLPH  & CO.| 

130  F St.,  N.  W.,  Washington, *D.  C.  J 


| STREET. 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics." 
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RECENT  NOVEL  PATENTS 


1,094,306.  AUXILIARY  SPRING  FOR  USE  ON  AUTO- 
MOBILE8.  Robert  p.  Class  sod  William  H.  Class. 
Fresno,  Cal.  Filed  July  22,  1913.  8erial  No.  780,970. 
(Cl.  21—60.) 


Tbe  combination  with  a handle,  of  spaced  frame  mem- 
bers extending  from  said  bundle,  a pivot  pin  projecting 
through  said  frame  members,  a shaft  carried  by  said 
pivot  pin  between  said  frame  members  and  extending  lat- 
erally from  the  pin,  a cutter  carrying  wheel  pivotally 
mounted  on  said  pivot  pin.  driving  means  for  said  wheel 
mounted  on  said  shaft,  and  a follower  supporting  arm 
cartied  by  said  pin,  whereby  said  pin  connects  the  frame, 
the  wheel,  the  shaft  and  the  follower  arm. 

1.094.030.  ELECTRIC  FUhfti.  8kvf.sk  D.  Sphonq  and 
Walter  E.  McCoy,  New  York,  N.  Y..  ass  Ian  ' s of  one- 
third  to  Frank  W.  Smith,  New  York.  N.  \ tied  Sept. 
6.  1912.  Serial  No  718,826.  (Cl.  175—27:,.. 


1.  The  combination  with  two  springs,  of  a spring  ring 
having  overlapping  ends,  one  terminal  of  the  ring  con- 
nected to  an  end  of  one  of  the  springs,  and  the  other  ter- 
minal of  the  ring  connected  to  the  end  of  another  spring, 
so  that  when  any  vibration  or  shock  is  transmitted  to  the 
springs,  the  spring  ring  will  be  caused  te  he  convoluted, 
thereby  decreasing  the  diameter  of  the  ring. 

1,004,359.  BENCH-VI8E.  John  George  Basics,  Lincoln, 
England.  Filed  Nov.  12,  1913.  Serial  No.  800.450.  (CL 
81—33.) 


1.  An  electric  fuse,  comprising  a tube,  a closure  of  in- 
sulating n iierlal  at  each  end  of  sa.d  tube,  one  of  said 
closures  having  two  Inwardly  con\erglng  passages,  two 
circuit  terminals  disposed  in  said  passages,  a single  circuit 
terminal  entering  said  tube  through  the  other  closure,  and 
a U-shaped  fuse  strip  having  Its  loop  connected  to  said 
single  terminal  and  its  ends  connected  respectively  to  said 
two  terminals. 

1,092,718.  TRAIN  - STOPPING  APPARATUS.  Aenold 
O.  Johnson,  Elnora,  Ind.  Filed  Apr.  4,  1913.  Serial 
No.  758,871.  (Cl.  137 — 4.) 


A bench  vise  comprising  a base  having  a horisontally 
disposed  tubular  body  portion,  a sleeve  rotatably  mounted 
therein  and  provided  at  one  end  with  a jaw  portion  abut- 
ting one  end  of  said  body  and  at  the  other  end  with  a 
threaded  extension  projecting  beyond  tbe  said  body,  a 
collar  slidably  keyed  to  said  extension,  the  adjacent  faces 
of  said  collar  and  said  body  being  formed  with  interlock- 
ing clutch  faces,  a nut  threaded  upon  said  extension  and 
adapted  to  control  said  collar,  a second  jaw,  provided  with 
a stem  slidably  keyed  within  the  said  sleeve,  and  a screw 
for  adjusting  the  last  mentioned  jaw,  substantially  as  de- 
scribed. 

1,092,816.  GYROSCOPE-COMP  A8S.  Hsimann  Am? 

5 ch Ctz-Kaem  ffe,  Neumtlhlen,  near  Kiel,  Germany. 

Filed  8ept.  9,  1910.  Serial  No.  581,202.  (CL  33—204.) 


1.  In  train  stopping  apparatus,  the  combination  with 
a locomotive  steam  main  and  fluid  brake  pipe,  of  a cylin- 
der common  to  both  of  said  pipes  and  in  communication 
therewith,  a valve  slidably  disposed  within  said  cylinder 
and  comprising  a pair  of  disks  one  of  w filch  normally 
obstructs  the  flow  of  fluid  through  the  brake  pipe,  while 
the  other  is  adapted  to  act  as  a balancing  disk,  and  a 
second  pair  of  dlaks,  the  members  of  said  second  pair  be- 
ing normally  disposed  at  opposite  sides  of  the  path  of 
steam  through  the  cylinder  and  acting  to  balance  tbe 
valve,  a stem  interconnecting  said  disks  for  simultaneous 
movement,  an  armature  on  said  stem,  a cylindrical  cas- 
ing connected  to  said  cylinder  at  one  end  thereof  and 
surrounding  said  armature,  a magnet  In  said  casing  and 
controlling  said  armature,  an  electric  circuit  including 
said  magnet  and  designed  when  closed  to  energise  the 
magnet  whereby  the  disks  will  be  moved  out  of  normal 
position  to  shut  off  the  flow  of  steam  through  the.  steam 
paaln  and  permit  the  flow  of  fluid  through  the  brake  pipe. 


1.  The  combination,  with  a gyroscope  compass,  of  s sub- 
compass comprising  a principal  card  and  a secondary  card 
geared  thereto  to  move  at  a greater  speed,  and  means  ■ 
comprising  a synchronising  device  controlled  by  the  gyro- 
scope compass  for  driving  the  principal  card  of  the  sub- 
compass in  a definite  relation  to  tbe  movement  of  tbe 
gyroscope  compass. 
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INVENTORS 

There  is  always  a demand  (or 
YOUR  good  INVENTIONS. 

Consult  me  before  you  apply  for 
Patents  in  this  or  any  other  Country. 

Your  invention  will  receive  my 
personal  attention. 

YOU  are  entitled  to  the  best  service 
and  the  strongest  claims,  why  Hot  get 
both? 

Send  me  sketch  or  model  of  your 
invention  and  I will  advise  you  with- 
out charge  as  to  its  Patentability, 
Practicability,  and  possible  commer- 
cial value. 

Write  for  CARD  which  will  entitle 
Ytu  to  advice  by  nail  FREE 

ARTHUR  PHELPS-MARR 

Solicitor  off  Patonts  and  Kloctricai 
Enjfinoor 

106-1 IO  Fulton  St.,  Now  York 


DATE 


Trade  Maris  ud  CopyrigMs 


direct  to  Washington. 
Saras  time  and  insures  better  sendee. 

Person!  Attestim  Guraotetd 
31  Yess  Active  Practice 

BOOK  WITH  TERMS  FREE 

E.  O.  SIQQERS 

Paint  Ltwjrar 

SUITE  2,  L U.  BLDG.,  WASHINGTON,  D.  C 


PATENT  YOUR  INVENTION 

8end  sketch  for  free  export  search  and  report  as  to  patent- 
ability. Books  on  inventions  and  patents,  and  book  of 
references  iron  congressmen,  manufactures,  bankart  and 
inventors  sent  free. 

JOHN  S.  DUFFIK  Ac  CO. 

tOt  F St—  N.  W.#  Washington,  D.  C. 


Official  Drawings  Free 

Patents  procured  or  fee  returned.  Expert 
services.  Send  sketch  for  free  search. 

THE  PATENT  EXCHANGE 

Jsrdtn  Building,  Washington,  D.  C. 


PATENTS 


Secured  or  Fee  Returned 


Send  modal  or  ahstch  ead  flascriprtoa  off  you 1 
invention  far  free  search  off  tho  U.  & Patent 
Office  Reoerda. 

oum  ' BOOKS  naUsi  free  ta  any 
address,  lead  tor  those  kookij  tho 
Snoot  pmhliontftono  over  loomed  for 
fro#  distribution* 

HOW  TO  OBTAXH  A PATMITT.  Our  Ulus- 
tratod  80  page  Guido  Book  is  aa  ftovaluahlo  book 
of  reference^ for ^ kwBtOT^aiOOO  mochanica! 

fORTITHBf  HI  PATIVTI.  Tails  Wv  to  in- 
vent for  profit  and  gives  history  of  auooaaaful 
invention*. 

WHAT  TO  lilVHBT.  Contains  a valuable  Hat 
of  Now  Idoao  Wamdod.  Also  information  regard- 
ing prises  offered  for  inventions,  among  which  is  a 
Prftae  of  One  Million  Dollars  offered  for 
one  invention  and  t!0,OOO  for  others. 

PATHMT8  THAT  PAT*  Contains  letters  from 
successful  clients  Lint  of  Patomt  Buyers* 
Also  endorsements  from  prominent  inventors, 
manufacturers,  senators,  oongrre— cn,  governors 
etc. 

Wo  idwpfio  our  cHontf  inaonkons  froo  in  o Hti 
of  Sunday  n owspaporo  with  two  million  circulation 
and  in  the  Wont*  Program.  Sampio  copy  froo. 
Hleotrloul  Cason  a ipeeislty.  Wo  have 
secured  many  important  alootnoal  pat*  uta. 

Victor  J.  Evans  & Co. 

Vkto  Wt,  724  M St.  I.  W„  WASHINGTON,  D.C. 


r my  free 


Manufacturers 

are  constantly  writing:  me  for 
new  ideas  protected  by  OWEN  PATENTS.  Send  for  t 
literature  and  read  their  wants. 

F R F F I E^ree  finest  patent  books  published ! 72-pagre  guide 
irlLL  ! ‘Successful  Patents;”  “Stepping  Stones”  (contain- 
ing list  of  over  200  inventions  wanted  ; tells  the  plain  truth 
about  prizes,  reward  offers,  etc.)  and  “Patent  Promotion" 
(tellB  how  to  sell  your  rights;  chief  causes  of  failure,  etc.) 
All  sent  free  upon  request. 

Very  highest  references.  I help  my  clients  sell  their  pat- 
ents or  dispose  of  their  applications.  Advice  free.  No  ob- 
ligation incurred  by  writing  me.  Free  manufacturing  fa- 
cilities. I secure  patent  or  no  fee.  No  charge  for  report 
as  to  patentability,  practicability,  etc. 

RICHAR.  B.  OWEN,  S20mn  Bldg.,  Walking..,  0.  C. 


ITYOOfiriDEAS 

_ „J,000  offered  for  certain 

inventions.  Book  "How  to  Obtain 

(a  Patent"  and  “What  to  Invent" 
sent  free.  Scud  rough  sketch  for  free 
report  as  to  patentability.  Patents  ad- 
vertised for  sale  at  our  expense  in  Man- 
ufacturers*  Journals. 

CHANDLEE  & CHANDLEE,  Patent  Atty’s 

f Est.  16  Vcais  1006  F.  St,  Washington.  D.  C. 


For  Interesting  and  Valuable  Information  about 

PATENTS  WANTED 

and  bought  by  Manufactures*,  tend  0 cents 
pottage  for  large  illustrated  paper  Visible  Re- 
sults and  Terms  Book. 

I.  S.  & A I.  LACEY,  Bipt  I,  VasUigtia,  I.  C.  Estab.  1111 


When  writing,  please  mention  "Modern  Electrics  and  Mechanica." 
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‘PATENTS 

It  you  have  an  invention  which  you  wish 
to  patent  you  can  write  fully  and  freely 
to  Munn  G?  Co.  for  advice  in  regard  * to 
tlie  beat  way  of  obtaining  protection. 
Please  send  sketches  or  a model  of  your 
invention  and  a description  of  the  device, 
explaining  its  operation. 

AU  communications  are  strictly  confiden- 
tial. 'Our  vast  practice,  extending  over 
a period  of  nearly  seventy  years,  enables 
us  in  many  cases  to  advise  in  regard  to 
patentability  without  any  expense  to  the 
client.  Our  Hand-Book  on  Patents  is 
sent  free  on  request.  This  explains  our 
methods,  terms,  etc.,  in  regard  to  Patents, 
Trade  Marks,  Foreign  Patents,  etc. 

All  patents  iccurcd  through  ua  arc  dcccrthcd  without 
coct  to  the  patentee  in  the  SCIENTIFIC  AMERICAN. 

MUNN  & COMPANY 

SOLICITORS  OF  PATENTS 

351  BROADWAY.  NEW  YORK 
aiut  6JS  F STREET.  WASHINGTON.  D.  C. 


PATENTS 

8 McGill  BMf., 

PaUatf.  T radtmarki,  Copyrii 


C.  L.  PARKER 

Ex-member  Examining  Oorpc 
U 8.  Patent  OfBoe 
Patent  Lawyer 

Washington,  D.  C. 
its,  Patent  Litigation 

Exploiting  end  Selling 


PATENTS 


THAT  PROTECT  AND  PAY 

BOOKS.  ADVICE  AND  SEARCHES 


FREE 


WALTON  HARRISON 

No.  2 Rector  Street,  N.  Y.  City 

[Fonnely  Asst.  Examiner  U,  S.  Patent  Office] 

WIRELESS  PATENTS 

AIm  Electrical,  Mechanical  and  Chcmlaal  Patent* 


When  writfaie,  pleas*  mention  **M.  E.  ft  M.” 


THE  ADVANTAGES  OF  TRADE- 
MARK REGISTRATION 


( Continued  from  page  75&) 
Corporations,  as  well  as  individuals, 
have  the  right  of  registration  under  the 
Statute;  and  the  right  is  not  restricted 
to  citizens  or  residents  provided  the  for- 
eign individual  or  corporation  owning 
the  trade  mark  has  a business  establish- 
ment  situated  in  the  jurisdiction  of  the 
United  States,  or  is  a resident  or  corpo- 
ration of  any  foreign  country  -which  af- 
fords, by  treaty,  similar  rights  to  those 
enjoyed  by  citizens  of  the  United  States. 

The  coveted  certificate  of  United 
States  registration,  when  granted,  re- 
mains in  force  for  twenty  years,  and 
may  be  renewed  before  expiration  for 
like  periods  of  twenty  years,  so  that 
there  is  practically  no  limit  to  its  per- 
petuity— and  the  older  it  is  the  better  as 

a rule.  , 

But  a condition  precedent  to  registra- 
tion is  use  by  the  owner  "in  lawful 
trade,”  either  in  commerce  among  the 
several  United  States,  in  commerce  with 
foreign  nations,  or  in  commerce  with  the 
Indian  Tribes— the  latter  being  thus  dis- 
tinguished as  neither  alien  nor  domestic, 
but  of  sufficient  importance  to  merit  spe- 
cial recognition  in  a commercial  sense. 
Obviously,  also,  the  mere  intent  to  use 
is  not  sufficient,  and  neither  person  nor 
corporation  can  enact  the  dog  in  the 
manger  by  pre-empting  without  use  a 
desirable  mark  to  the  exclusion  of  others 
in  the  same  line  of  trade — although  as 
a matter  of  fact  a merely  nominal  use 
is  sufficient  to  sustain  ownership. 


MARVELOUS  ESCAPE  FROM 
ELECTROCUTION 

What  is  probably  an  unprecedented 
occurrence  is  presented  by  the  recent 
escape  from  death  of  Clarence  W. 
White,  of  Niagara  Falls,  N.  Y.,  through 
whose  body  a current  of  12,000  volts 
passed  accidentally. 

White  is  23  years  old  and  is  employed 
at  the  National  Carbon  Company  Works 
in  the  foregoing-mentioned  city.  It  was 
while  dusting  off  a switchboard  at  the 
plant  that  he  accidently  came  in  contact 
with  the  current  and  was  instantly 
knocked  to  a sitting  position  on  the 
floor.  His  most  serious  injury  was  a 
badly  burned  hand. 
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Tile  Electrical 
Engineer's  Handbook  - 
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Mechanics’:  Tables; formulas; measurements;  belting;  me- 
chanical powers;  hydromechanics;  specific  gravity;  strength 
of  materials;  shafting;  boiler  design;  care  of  boilers;  power  of 
boilers;  chimneys;  exhaust  heating;  machine  design;  machine 
tools;  slide  valve;  pulleys;  horsepower;  cylinders  and  steam 
chests;  pistons;  gearing;  dynamos  and  motors;  batteries; 
transit  surveying;  curves;  radii  and  deflections;  earthwork; 
trackwork;  etc.  Contains  330  pages  and  174  illustrations. 

Electrical  Engineers’:  Tables;  chemistry;  mechanics; 
electricity;  electrical  units,  symbols  and  quantities;  physical 
and  electrical  properties  of  metals  and  alloys;  wire  gauges; 
magnetism;  dynamos  and  motors;  armature  winding;  electri- 
cal batteries;  alternating  current  apparatus;  alternators; 
transformers;  wattmeters ; transmission ; electric  lamps;  wiring; 
electric  heating  and  welding;  electromagnets;  controllers; car 
wiring;  etc.  Contains  414  pages  and  238  illustrations. 

Chemists’:  Definitions  and  fundamental  laws;  atomic 
weights;  pressure;  volume  and  temperature  of  gases;  weights 
and  measures;  specific  gravity;  hydrochloric-acid,  nitric-acid, 
and  sulphuric-acid  solutions;  solubilities  of  chemical  com- 
pounds; heat  measurement;  qualitative  analysis;  special  tests 
of  acids;  general  table  for  analysis;  classification  of  rare 
metals;  the  spectroscope;  nitrogen;  blowpiping;  determina- 
tion of  gold  and  silver  ores;  methods  of  assaying- composition 
of  alloys;  tables;  antidotes  of  poisons,  etc.  Contains  332 
pages  and  11  illustrations. 
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of  Practical 
Information 


WHEN  the  boss  asks  a puzzling  ques- 
tion— when  an  unusual  piece  of 
work  comes  along — THEN  it  pays 
to  be  able  to  put  your  finger  on  the  exact 
rule,  formula,  or  bit  of  information  that 
holds  the  key  to  the  situation.  For  it's 
at  these  critical  moments  that  the  boss 
finds  out  who  is  “onto  his  job" — who  is 
in  line  for  promotion. 

No  books  in  existence  contain  as  much 
information  in  so  small  space  as  these 
I.C.S.  Handbooks.  One  book  is  devoted 
to  each  trade  or  profession.  They  contain 
all  the  rules,  formulas,  and  other  data  that 
you’ve  got  to  have  right  off  the  bat.  They 
are  thoroughly  indexed — any  desired  infor- 
mation can  be  located  instantly.  They  have 
been  compiled  from  the  “Easy  to  Learn, 
Remember,  and  Apply  Home-Study  Courses" 
of  the  International  Correspondence  Schools. 
Every  fact  and  formula  is  clearly  stated. 
They  are  indispensable  helps  to  quicker  a 
and  better  work.  Bound  in  silk  cloth 
they  retail  regularly  for  $1.25  each.  , 

Special  Offer  X ■’ 

For  a limited  time  we  will  sell  m ■ ^ 

these  regular  $1.25  Handbooks,  ■* 

durably  bound  in  silk  cloth  * Qr  qJP’ 

in  a convenient  pocket  size,  ■ <£r  A' 

at  a price  for  each  Hand-  / 

book  of  only — 0^  <>°  / 


50c 


International  Textbook  Co. 

Box  992  , Scranton,  Pa. 
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■ketch  to-day. 
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Our  free  booklets  tell  how,  what  to  invent,  How 
ToChoose  An  Attorney,  and  save  you  money. 

Prosperous  clients  in  all  states.  Best  Bank’ 
and  other  references.  WRITE  TODAY 
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Business  Book  Free 


Simply  send  us  a postal  and  ask  for  our  free  illustrated 
9.059-word  Business  Book  which  tells  how  priceless  Business 
Experience,  squeezed  from  the  livers  of  112  biff,  broad,  brainy 
business  men  may  be  made  yours  yours  to  boost  your  sal 
ary.  to  increase  your  profits.  This  free  book  deals  with 
—How  to  manage  a business 
— How  to  sell  goods 

—How  to  get  money  by  mail 
— How  to  buy  at  rock-bottom 
—How  to  collect  money 

— How  to  stop  cost  leaks 

—How  to  train  and  handle  men 
— How  to  get  nnd  hold  a position 
— How  to  advertise  a business 
- How  to  devise  office  methods 
Sending  for  this  free  book  binds  you  to  nothing,  involves 
you  in  no  obligation,  yet  it  may  be  the  means  of  starting  you 
on  a broader  career.  Surely  you  will  not  deny  yourself  this 
privilege,  when  it  involves  only  the  risk  of  a postal  — a penny! 
Simply  say,  ‘‘Send  on  your  9.059- word  Book."  Send  to 

SYSTEM,  Dept.  10-A  Wabash  & Madison,  Chicago 
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WIRELESS  TELEGRAPHY 

( Continued  from  page  746) 

prove  a formidable  rival  to  existing 
methods.* 

In  the  sending  antenna  we  have  pow- 
erful high  frequency  currents  in  the  base 
and  high  potentials  at  the  upper  free 
end.  Even  in  small  stations  the  current 
at  the  base  or  earthed  end  of  the  anten- 
na may  be  5 or  10  amperes,  and  in  large 
stations  may  reach  a value  of  50  or  100 
amperes,  and  is  sufficient  to  raise  to  in- 
candescence quite  large  rods  of  arc-light 
carbon. 

There  is,  therefore,  a considerable  ex- 
penditure of  power  on  the  antenna. 
Part  of  this  goes  into  heating  the  an- 
tenna conductors,  but  a large  proportion 
is  radiated.  Nevertheless,  the  overall 
efficiency,  generator  to  aerial,  of  the  or- 
dinary spark  set  is  at  present  probably 
not  more  than  20  or  25  per  cent.,  though 
the  Telefunken  company,  using  a 
quenched  spark  instrument,  claims  to 
have  attained  efficiencies  of  75  per  cent. 
This  high  figure  is  not  reached  by  rotat- 
ing quenched  gaps,  like  that  invented  by 
Marconi. 

Of  the  energy  radiated  only  a very 
small  proportion  reaches  a given  receiv- 
ing antenna.  The  received  current  is 
usually  reckoned  in  micro-amperes,  or  at 
best,  in  fractions  of  milliamperes.  If  the 
receiving  antenna  is  properly  tuned  to  a 
closed  condenser  circuit  inductively 
coupled  to  it,  the  energy  absorbed  by  the 
antenna  is  transferred  and  accumulated 
in  the  condenser  circuit. 

In  this  last  we  now  have  feeble  cur- 
rents circulating  which  imitate  in  mode 
of  variation  the  currents  in  the  radiating 
or  sending  antenna.  To  detect  them  it  is 
now  most  usual  to  employ  a sensitive 
telephone  receiver  in  connection  with 
some  form  of  current  rectifier,  or  else  a 
current  operated  detector  like  the  Mar- 
coni magnetic  detector,  which  is  placed 
in  the  condenser  circuit. 

If  we  merely  connect  a telephone  re- 
ceiver across  the  condenser  circuit  there 
will  be  no  audible  response,  because  the 
frequency  of  the  current  oscillations  is 
too  great  to  affect  a telephone  receiver. 


•The  ingenious  methods  of  Goldschmidt  of  utilising 
the  properties  of  the  polyphase  induction  motor  to 
increase  frequency  have  been  developed  recently  by 
a German  company  and  promise  success  in  the  matter 
of  obtaining  undamped  waves. 
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IN  you  may  be  undeveloped  electrical  talent 
which  will  make  you  another  electrical  wizard 
f — another  Edison  to  startle  the  world  with  your 
inventions.  Perhaps  all  you  need  is  the  thorough, 
practical  electrical  education  this  school  gives  you. 
You  need  the  opportunity  to  let  your  talents  de- 
velop under  the  instruction  of  thoroughly  prac- 
tical teachers. 

You  want  to  master  electricity.  You  want  the 
splendid  positions  offered  in  the  electrical  world, 
k the  high  salaries  and  the  splendid  opportunities 
for  advancement.  Then  find  out  how  this 
school  helps  you  attain  your  ambitions. 


Thisisa  Real  School 
that  Really  TeachesYou 


ONE  year  from  the  time  you  enter  this  school  TTf\ 
you  will  be  a practical  electrician,  able  to 
fill  one  of  the  many  big-money  positions  in  / 

the  electrical  world  or  go  into  business  for  your-  Vi  _ ' _ _ _ 

self.  You  will  be  able  to  wire  a house  for  l^|l 
electricity,  you  will  have  a complete  knowledge  1 ivl 
of  motor  wiring  and  armature  winding,  you  will 
be  able  to  install  and  wire  complete  switchboards;  P 

you  will  have  full  knowledge  of  power-plant  W*  I 

operation  and  power  transmission.  And  in  ad-  I 
dition  to  all  this  you  will  have  complete  J^mdM 

knowledge  of  telephone  work  from  the  simple  installation  of  < 

the  instrument  to  the  complete  installation  of  the  switch- 

board. 

Complete  ONE  YEAR  Conwe 

All  this  you  learn  in  one  school  year.  You  can  do  it  be- 
cause of  the  instructors  at  this  school  and  the  complete  equipment 
of  motors,  generators,  switchboards  and  all  other  electrical  appa- 
ratus. There  is  nothing  in  the  line  of  electrical  apparatus  we  do 
not  have.  Students  may  enter  at  any  time. 


There  is  a 


Free  Employment  Aldn 

constant  demand  for  our  graduates — a demand  far 
greater  than  we  are  able  to  supply.  We 
seldom  have  difficulty  in  finding  a satisfac- 
tory  position  for  any  competent 
graduates.  Many  of  our  gradu- 
\ ates  earn  $150  a month  upon  leav 
ing  the  school. 

Write  Today  for 
Catalog: 

If  you  are  thinking  of  taking 
an  Electrical  Course  you  should 
have  our  catalog  before  deciding 
on  any  school — all  about  the  sub- 
jects taught  and  why  we  can 
teach  you  if  you  like  electricity 
and  have  only  the  ability  to  read 
and  write  English.  Write  for  the 
catalog  today — N-O-W.  Send  the 
coupon. 

School  of  Engineering 
of  Milwaukee 


Some  of  the  important  positions 
in  our  departments  are  filled  by 
graduates  from  your  school. 
Commonwealth  Powe»  Co. 
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THE  ONLY  COMPLETE  AND  PRAC- 
TICAL BOOK  ON  THE  OPERATION, 
CARE  AND  MAINTENANCE  OF  all 
classes  of  ELECTRIC  VEHICLES,  their 
Storage  Batteries,  Motors,  Controllers,  Tires 
and  Accessories. 


CHAPTERS 


—Electric  Vehicle  Develop- 
ment. By  William  P. 
Kennedy.  Consulting 
Transportation  Engi- 
neer. 

—Lead  Storage  Batteries; 
Descriptive  Lead  Bat- 
terlet;  Charge  and  Dis- 
charge Bates;  Care  of 
Storage  Batteries. 
[.—Care  of  Lead  Storage 
Batteries;  Assembling 
and  Patting  New  Bat- 
teries Into  Condition ; 
Charging; 

Overnight; 

Charging; 

Electrolyte;  t,«iuuuui 
Readings;  Lead  Burn- 
ing. 

— Commercial  Types  of 

Lead  8torage  Batteries. 
—Alkaline  Storage  Bat. 
teries;  Description  and 
Care. 


Wvuuasw  as  » 

Charging 

Emergency 

Inspection; 

Cadmium 


VI. — Charging  Apparatus 

and  Charging  Stations; 
Alternating  Current 
Apparatus ; Isolated 
Plants. 

VII. —  Measuring  Instruments. 

Electrical  and  Mechan- 
ical. 

VIII.  — Wheels,  Rims  and 

Tires;  Their  Care, 

IX. — ' lbs  Motor  Construction 

and  Care. 

X.  — The  Controller.  Con- 

struction and  Care. 

XI. — The  Chassis.  Its  Com- 

ponents, Their  Up- 
keep. 

XII. — Associations  and  Publi- 

cations Identified  With 
the  Development  of  the 
Electric  Vehicle. 

XIU. — Comparative  Cost 
Data. 


Sent  postpaid  to  any  ad- 
dress on  receipt  of  $2.00 


H.  C.  CUSHING  JR. 

Publisher 

55  Park  Row  New  York  City 


If,  however,  we  insert  some  device  which 
will  act  like  a valve,  the  oscillations  in 
each  group  will  be  rectified  and  add  to 
one  another  so  that  intermittent  gushes 
of  current  corresponding  to  the  group 
frequency  of  the  transmitter  will  pass 
through  the  telephone  and  produce  a 
shrill  note.  If  the  groups  are  interrupt- 
ed at  the  sending  station  by  a Morse 
key  the  receiving  operator  hears  long  or 
short  musical  sounds  which  he  interprets 
into  the  letters  of  the  telegraphic  alpha- 
bet. 

Among  the  rectifiers  in  general  use  are 
the  valve  or  glow  lamp  detector,  invent- 
ed by  Fleming,  and  its  modifications; 
the  electrolytic  detector  and  the  crystal 
detectors,  the  first  of  which,  carborun- 
dum, was  discovered  by  Dunwoody,  and 
others  by  Pickard  and  Pierce.  Thus, 
for  instance,  a copper  point  pressed 
against  a flat  surface  of  molybdenite  is  a 
good  rectifier.  Another  detector  is  the 
galena-graphite  detector.  Also  a gold 
point  pressing  against  an  artificial  sur- 
face of  ferric  disulphide  (iron  pyrites) 
is  very  sensitive.  Other  crystals  are  cop- 
per pyrites,  zincite,  bornite,  etc. 

In  spite  of  much  valuable  work  done 
by  Pierce,  Pickard,  and  others,  the  action 
of  these  so-called  crystal  rectifiers  is  not 
fully  understood.  It  appears  not  to  be 
thermoelectric,  since  the  rectified  current 
is  opposite  in  direction  to  that  obtained 
by  heating  the  junction. 

One  of  the  practical  difficulties  yet  to 
be  overcome  is  the  invention  of  a suit- 
able calling  instrument  which  is  free 
from  the  effects  of  atmospheric  strays. 
At  present  the  operators  have  to  sit  with 
the  telephones  on  their  heads  waiting  for 
the  arrival  of  a call,  and  this  is  special 
and  skilled  work  which  cannot  be  de- 
puted to  any  one  else.  Lately  both  the 
Marconi  and  Telefunken  companies  have 
introduced  call  instruments  in  which  a 
signal  equivalent  to  a prolonged  dash  in 
the  Morse  code  deflects  a galvanometer, 
which  in  turn  closes  a battery  bell  cir- 
cuit. We  believe  the  Telefunken  instru- 
ment which  is  normally  adjusted  to  re- 
spond to  a prolonged  signal  enduring  10 
seconds  and  causing  a total  galvanometer 
deflection  of  3 millimeters,  to  be  quite 
free  from  the  effects  of  atmospheric 
static.  Another  desirable  apparatus  is  a 
relay  which  is  simple  and  yet  sensitive 
to  print  the  messages  on  a paper  tape. 
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When  You  Have  Thills  to  Fasten 
to  Brick,  Stone  or  Concrete- 
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TRADE  MARK  RE6.  U S.  PAT.  OFF. 


The  Perfect  Fastener 

The  illustrations  on  cither  side  of  this  an- 
nouncement show  ordinary  Bolts  and 
Screws  fitted  into  U.  S.  EXPANSION 
SHIELDS.  The  center  cuts  at  top  and 
bottom  show  U.  S.  Shields  as  they  are  in- 
serted in  Walls  of  Brick,  Stone,  Concrete 
or  Other  Masonry.  When  the  bolt  or 
screw  is  turned  into  the  Shield  a positive 
inside  lateral  expansion  occurs  and  the 
fastening  is  there  to  stay. 

U.S.  Expansiu  SliaMs  an  Mjetabb! 

The  Wedge-Nut  principle  characterizes  all 
U.  S.  Expansion  Shields  which  permit  of 
the  Expansion  being  increased  and  fasten- 
ings “taken  up”  or  retightened  after  heavy 
vibration  or  excessive  strain  may  have 
worked  them  loose.  This  is  not  possible 
with  other  and  NON- ADJUSTABLE 
types  of  Expansion  Shields. 

Marie  in  All  Sizes— To  Meet  All  Requirements 

U.  S.  EXPANSION  SHIELDS  are  made 
in  a wide  range  of  styles  and  sizes  to 
meet  the  varying  requirements  of  all  those 
having  fastenings  or  attachments  to  make 
to  Brick,  Stone,  Concrete  or  Masonry. 

Tell  Hs  Year  hpinemts— Well  Seri  Staples 

U.S.  Expansion  Bolt  Co. 

Hudson  Tsrmlnal  Bldg.,  NEW  YOBK 
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BRONZITE 

THE  PERMANENT  GREEN  PAINT 

Use  BRONZITE  Cor  all  exterior 
painting  because  it  never  fades 
and  wears  longer  than  other 
Greens. 

BRONZITE  . is  impervious  to 
chemical  action;  atmospheric  con* 
ditione;  resists  heat  and  is  non* 
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The  Einthoven  galvanometer  is  effective 
but  seems  to  be  more  elaborate  than 
necessary. 

Dr.  Kapp  and  Mr.  Von  Kramer  have 
invented  an  alternating  current  reson- 
ance relay  which  is  sensitive,  and  can 
be  operated  on  a current  of  about  1/5 
milliampere  at  a frequency  of  about  100; 
but  this  does  not  quite  satisfy  the  de- 
mands of  general  use.  What  is  desired 
is  a relay  sensitive  to  currents  of  fre- 
quency 50  to  500  or  1,000  and  of  strength 
about  1/10  microampere. 

(To  be  continued  in  the  July  issue  of  Popu- 
lar Electricity  and  Modern  Mechanics.) 


A GOOD  RECEIVING  SET 


( Continued  from  page  736) 

the  full  current  from  the  audion  bat- 
tery through  it. 

Three  binding  posts  are  provided  for 
telephones.  The  center  binding  post  is 
connected  as  per  Fig.  1. 

The  author  strongly  advises  even 
longer  sliding  rods  for  the  secondary 
of  the  loose  coupler  than  the  drawing 
shows,  as  on  using  the  audion  even 
very  faint  distant  stations  tune  best 
with  the  secondary  as  remote  from  the 
primary  as  possible.  When  using  the 
crystal,  tighter  coupling  is  required 
and  the  further  away  the  secondary  is 
moved  from  the  primary,  the  more  ac- 
curate is  the  condenser  reading  on  the 
No.  2 condenser.  When  employing 
the  crystal  detector,  place  the  tele- 
phones in  the  left  and  middle  binding 
posts,  for  best  results,  but  for  the  au- 
dion connect  the  telephones  on  the  two 
outside  binding  posts.  Otherwise  the 
audion  battery  is  not  in  series  with  the 
receivers. 

DIRECTIONS  FOR  USING  THE  AUDION 

After  the  set  is  completed  as  per  dia- 
grams. connect  to  the  aerial;  if  same  is 
of  the  loop  type,  connect  to  A A,  or  if  a 
single  straightaway  aerial,  to  top  bind- 
ing post  marked  A,  and  of  course  the 
ground  to  G.  Place  a jumper  from 
binding  posts  1 to  3.  To  operate,  be- 
gin by  placing  circuit  selector  on  1-1 
and  selector  detector  switch  on  A A. 
The  telephones  are  connected  to  T T. 
The  6 volt  audion  (storage)  battery  is 


Digitized  by  UjOOQle 


rune,  1914* 


MODERN  ELECTRICS  AND  MECHANICS 


801 


SEND  ME  $10.  IF  YOU  DARE! 

Other  electrical  and  mechanical  werkers  and  artUans  in  varoua  crafts  hare  dona  so; 
why  not  yon?  Haro’s  tho  proposition:  1 own  outright,  free  and  clear,  with  perfect 

titles,  several  thousand  acres  of  well-located  land  possessing  productive  soil  in  the 
best  part  of  the  Famous  Fruit  Belt  of  Western  Michigan.  This  1 will  sell  you  at 
prices  of  $20  to  $30  per  acre,  according  to  location,  on  terms  as  easy  as  $10  down 
and  $5  to  $10  per  month,  with  the  understanding  written  right  in  tho  agreement 
that,  you  have  till  Dec.  1st,  1914,  in  which  to  inspect  the  lands  1 select  for  you, 
and,  if,  after  inspection,  you  want  neither  my  selection  nor  anything  else  out  of 
several  thousand  acres  to  make  your  own  selection  from,  THAT  ALL  MONEY  PAID 
ON  THE  PURCHASE  PRICE  WILL  BE  REFUNDED.  There  are  no  strings  tied  to  this 
offer  which  means  what  it  says:  YOUR  MONEY  BACK  IF  YOU  WANT  IT.  If  you 

do  not  want  the  land,  someone  else  will  recognize  the  splendid  chance  offered  to  get  a 
fine  farm  home  at  a profit.  Every  year  the  price  advances  and  it  is  good  enough  for  me 
to  hold  if  it  does  not  sell. 

I have  accurate  and  comprehensive  descriptive  matter  which  will  be  sent  you  free 
on  receipt  of  your  name  and  address.  I will  treat  you  liberally  as  well  as  honor- 
ably— in  proof  of  which  I have  not  foreclosod  a mortgage  nor  dispossessed  a pur- 
chaser in  16  years,  the  length  of  time  I have  been  in  this  work.  Write  today  for 
printed  matter  and  map. 

Address: 

FRANK  A.  THOMAS 

Resident  Manager  for  8.  8.  THORPE 
CADILLAC,  MICHIGAN 


100%  Annual  Income  for  Life 

is  the  unusual  opportunity  that  is  open  to  a few  investors  in  our  BEARING 
PECAN  ORCHARDS. 

A few  5 and  10  acre  Pecan  groves  containing  five  and  six  year  old  trees 
which  five  years  from  to-day  should  return  you  from  30 % to  50^  annually 
and  increase  each  year  thereafter,  and  which  ten  years  from  to-day  should 
yield  you  100%  and  over  annually  and  continue  during  your  lifetime  and  that 
of  your  children  and  your  great  grandchildren.  Far  better  than  Life \ J 
Insurance.  

THIS  IS  A GILT  EDGED 
INVESTMENT.— Absolutely  safe  ; 

and  unusually  profitable.  It  will  ^ 

yield  a good  income  NOW-  / :■&  • t#k  As- 

IMMEDIATE  ACTION  _ 

is  necessary  if  you  want  to  share  in 

these  bearing  orchards.  p.pe'VsMn&a. 

Particulars  of  Onr  Monthly  Installment  Plan,  showing  how  you  /a?  tke  pro*o«ltf<m 

can  purchase  a Pecan  Orchard  on  small  monthly  payments,  earning  °"Pr  *”•  • 

6 per  cent,  at  the  start,  with  principal  doubling  in  value  in  t J for  ** 

years  and  providing  for  a permanent  life  income  is  given  in  J7  * V VT  * * * 

our  pamphlet,  “FORTUNES  IN  PECANS,”  sent  on  V"*  tnomwmc  goJlarm. 

request.  ^ Name 

St.  Andrews  Bay  Nursery  & Orchard  Co./£y  Addr~ 

21M  Trinity  BullOi,  111  BROADWAY,  NEW  YORK  / 

When  writing,  please  mention  “Modern  Electrics  and  Mechanica.” 


Digitized  by  v^ooQle 


8oa 


MODERN  ELECTRICS  AND  MECHANICS 


Vol.  a®.  No.  6. 


Is  the  Game 
Worth  While? 

That  question  is  asked  commercial  wire- 
less operators  a hundred  times  a year. 
Nearly  every  young  man  in  the  country 
wants  to  know  the  TRUTH  about  the  life 
of  the  professional  wireless  man — -the  op- 
portunities, the  good  times,  the  hardships. 
For  the  first  time  this  question  is  answered 
by  an  authority,  an  operator  who  has  b een 
long  in  the  service,  who  knows  the  busi- 
ness from  start  to  finish  and  knows  how 
to  weave  a word  picture  of  the  actual  life 
of  the  wireless  man  as  seen  from  the  in- 
side. 

In  the  April  Issue  of 

The  Wireless  Age 

The  third  article  on  “How  to  Conduct  a 
Radio  Club” — the  series  that  made  them 
all  sit  up  and  take  notice — and  twenty 
other  rattling  good  features  are 
included  in  this  issue. 

Send  2, 5 cents  for  a 3 months’  trial 
subscription . 

Tht  Wlrtlsss  Age  480  Fourth  Avt.,  N.  Y. 


When  writmf,  please  mention  “M.  E,  ft  M.” 


connected  through  a rheostat,  prefer- 
ably the  well-known  circular  type.  It 
is  necessary  to  make  sure  that  all  the 
resistance  is  cut  in  when  starting.  The 
pole  changer  is  thrown  to  the  left.  The 
audion  battery  switch  is  placed  on 
about  4 or  5.  Now  gradually  bring  one 
of  the  audion  filaments  up  to  normal 
incandescence  or  about  the  same  heat 
or  color  as  a carbon  lamp  would  glow 
on  full  current.  The  operator  should 
then  hear  a loud  hissing  sound  in  the 
receivers.  If  this  sound  is  missing, 
start  over  again,  this  time  reversing 
the  storage  battery  wires  (both  fila- 
ments cannot  be  used  on  the  same  po- 
larity) and  gradually  bring  filament  up 
to  normal  heat  again.  A somewhat 
purple  or  blue  glow  around  the  heated 
filament  and  a hissing  noise  in  the  re- 
ceivers will  then  be  experienced.  If 
these  indications  are  no*t  present,  in- 
crease or  decrease  the  audion  battery 
until  these  characteristics  appear. 
They  are  absolutely  essential  to  the 
best  working  of  the  audion.  Reverse 
the  pole  changer  if  necessary,  but  if  the 
set  is  wired  right,  the  position  to  the 
left  is  correct.  Now  by  just  bringing 
the  filament  up  to  the  heat  where  the 
audion  battery  works  at  the  minimum 
number  of  cells,  the  best  results  are 
obtained — i.  e.,  so  the  hissing  is  just 
audible.  Next,  if  a normal  large  aerial 
is  being  used,  place  the  primary  switch 
marked  1 on  button  12  and  switch  No. 
2 on  button  30.  Secondary  switch  is 
all  cut  in  or  on  button  15.  Pull  the 
secondary  all  out  or  leave  about  yi 
inch  between  primary  and  secondary. 
Adjust  variable  condenser  No.  3 on 
maximum,  secondary  condenser  No.  2 
on  the  first  quarter  and  the  set  is  then 
receptive  for  about  600  meter  wave 
lengths;  by  manipulating  the  primary 
switches  the  maximum  results  can  be 
obtained.  If  the  operator  is  close  to  a 
large  commercial  station,  he  should 
watch  out  for  trouble.  The  audion 
is  liable  to  instantly  fade  or  rather 
“polarize.”  If  this  happens,  it  must  be 
de-polarized  before  it  can  be  again 
rendered  sensitive.  This  is  best  done 
by  moistening  the  tips  of  the  fingers 
and  touching  the  two  small  binding 
posts  that  wires  marked  D and  E are 
connected  to  leading  into  the  box 
(Continued  on  page  816) 
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No.  484.  Transmitting 
Tuning  Coil $5.10 


No.  452.  Wireless  Tele- 
graph Key,  Legless. ... #1.03 


No.  417.  Flanged  Spark 
Gap #4.50 


No^  465.  High  Efficiency 
Spark  Gap #3.00 


No.  462.  Wireless  Spark 
Coil,  1 in #5.40 
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No.  480.  Transmitting  Outfit $12.00 


No.  439.  Adjustable  Primary  Con- 
denser . #5.00 

Send  for  Our  New 
Manual  of  Wireless 
Telegraphy  Cl 

It  contains  104  pages  and  tells  how  to 
erect  and  maintain  wireless  telegraph 
stations.  Shows  a number  of  diagrams. 
Has  the  Morse  and  Continental  Tele- 
graph Codes.  Illustrates  the  best  in- 
struments to  use;  tells  what  they  are 
for  and  how  to  use  them.  Do  not  wait 
until  some  other  time,  but  sit  down  now 
and  send  your  name  and  address,  and 
get  one.  it  costs  you  nothing. 

Send  for  Our  New 
Catalog  C26 

It  is  pocket  size,  contains  212  pages, 
with  over  1.000  illustrations,  and  de- 
scribes in  plain,  clear  language  all  about 
Bells,  Push  Buttons,  Batteries.  Tele- 
phone and  Telegraph  Material,  Electric 
Toys,  Burglar  and  Fire  Alarm  Con- 
trivances. Electric  Call  Bells,  Electric 
Alarm  Clocks,  Medical  Batteries,  Motor 
Boat  Horns,  Electrically  Heated  Appa- 
ratus, Battery  Connectors,  Switches, 
Battery  Gauges.  Wireless  Telegraph 
Instruments,  Ignition  Supplies,  etc. 

It  Mean*  Money  Saved  to  You 
tt  km  Mrimnliii  nr  atiltf  win  pirnt  ti  kij 


No.  486.  Leyden  Jar,  54  ^ 
pint  • $1.05 


No.  416.  Antenna  Switch.#2.00 


No.  456.  Receiving  Set.  .#7.80 


No^  440.  Fixed  Receiving 

Condensers  . . #0.75 


Two  Books  Every  Wireless  Operator  Should  Have 

AMATEURS*  WIRELESS  HANDY  BOOK Price  $0.25 

LESSONS  IN  WIRELESS  TELEGRAPHY Price  0.25 


Manhattan  Electrical  Supply  Co. 

NEW  YORK  CHICAGO  ST.  LOUIS  SAN  FRANCISCO 

17  Park  Place  114  S.  5th  Ave.  1106  Pine  St.  604  Mission  St. 

fACTOaiES J KR.SK Y CITY.  CIN C1KNATI.  RAVENNA,  OHIO 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics/* 
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Book  Reviews 


Any  book  reviewed  in  these  columns  may  be  secured  through 
our  Book  Department. 


Kites  and  Model  Aeroplanes 

There  has  just  been  published  an  instructive 
work  entitled  “Kitecraft  and  Kite  Tourna- 
ments" * which  should  find  an  important  place 
among  the  practical,  how-to-make  literature 
of  the  younger  generation. 

This  work  treats  in  a comprehensible  and 
reliable  manner  on  the  making  and  flying  of 
kites  of  all  kinds.  Plain  surface  kites,  box 
kites,  combination  plain  surface  and  box  kites 
and  others  are  described.  An  entire  chapter 
is  devoted  to  the  decoration  of  kites,  while 
several  chapters  are  given  over  to  messengers, 
moving  devices,  suspended  figures  and  appli- 
ances, balloons  and  parachutes,  reels  and  other 
kite-flying  accessories. 

The  rear  portion  of  the  book  covers  the 
making  and  flying  of  model  aeroplanes  and 
gliders.  The  general  design  of  model  aero- 
planes, propellers,  rubber  band  motors,  reduc- 
tion gearing  and  other  topics  are  included. 

The  last  two  chapters  of  the  work  cover 
tournaments  — discussing  how  such  competi- 
tions may  be  organized  and  conducted  for 
kites  and  model  aeroplanes. 

“Kitecraft  and  Kite  Tournaments"  * will  be 
found  most  interesting  by  all  boys  desirous 
of  making  and  flying  kites  and  model  aero- 
planes. It  will  also  prove  a valuable  addition 
to  the  library  of  school  teachers  and  instruc- 
tors. 

* Kitecraft  and  Kite  Tournaments,  by  Charles  M. 
Miller.  Published  by  The  Manual  Arts  Press, 
Peoria,  111.  Contains  144  pages  and  over  267  illus- 
trations. Handsomely  bound  in  an  attractive  cloth 
cover.  Price,  $1.00. 


A Handbook  on  Electric  Vehicles 

With  the  already  large  and  constantly  in- 
creasing  number  of  electric  vehicles  now  in 
use  for  both  pleasure  and  commercial  pur- 
poses, the  recent  work  entitled  “The  Electric 
Vehicle  Handbook"  * is  indeed  opportune. 

This  handy  reference  work  contains  useful 
and  practical  information  for  anyone  haying 
to  do  with  electric  vehicles,  be  he  driver, 
owner,  repairman,  or  employee  in  a garage 
where  such  machines  are  stored  and  their 
batteries  recharged. 

A good  portion  of  the  book  is  devoted  to 
the  care  of  storage  batteries,  covering  in  de- 
tail the  various  makes  employed  in  electric 
vehicles,  how  they  are  charged,  repaired  and 
other  information  of  importance  in  this  con- 
nection. Quite  a few  pages  are  devoted  to 
the  various  arrangements  for  charging  stor- 
age cells,  such  as  mercury  rectifiers,  motor- 
generator  sets,  etc.  Then  follow  descriptions 
on  the  different  parts  of  the  vehicles — tires, 
motors,  controllers,  axles,  countershafts,  dif- 
ferential gearing,  steering  gear,  brakes,  bear- 
ings, and  the  usual  accessories.  Each  subject 
is  gone  into  thoroughly  and  such  information 


given  as  may  enable  the  reader  to  effect  re- 
pairs. The  remainder  of  the  book  is  devoted 
to  a list  of  associations  and  publications  iden- 
tified with  the  development  of  the  electric 
vehicle,  as  well  as  important  data  on  the  costs 
of  operating  such  machines  of  different  ca- 
pacities. 

This  work  can  be  recommended  without 
hesitation  to  anyone  interested  in  electric 
vehicles.  Especially  is  this  true  with  those 
coming  in  daily  contact  with  machines  of  this 
kind,  since  the  work  is  a practical  one  and 
intended  primarily  for  them. 

*The  Electric  Vehicle  Handbook,  by  H.  C.  Cushing, 
Jr.,  and  Frank  W.  Smith.  Published  by  H.  C. 
Cushing,  Jr.,  53  Park  Row,  New  York  City.  Con- 
tains 356  pages  and  161  illustrations.  Pocket  sue, 
bound  in  leather.  Price,  $2.00. 


Motion  Pictures 

In  a work  entitled  “Motion  Picture  Making 
and  Exhibiting,"*  another  valuable  volume  has 
been  added  to  cinematograph  literature. 

This  book  opens  with  the  principles  and 
history  of  motion  picture  photography.  The 
remaining  first  half  of  the  work  covers  the 
making  of  motion  picture  films,  describing  the 
cameras,  manufacturing  of  the  film  stock,  the 
development  of  the  negative,  printing  the 
positive,  tinting  films  and  waterproof  and  fire- 
proof films.  In  a chapter  that  follows  the 
actual  taking  of  a motion  picture  is  discussed. 
Among  the  subjects  mentioned  are : The 

classification  of  films,  illumination  of  the  stu- 
dios, the  producer,  the  players,  taking  studio 
pictures,  yard  pictures,  taking  topical  films, 
pictures  in  the  field  and  trick  pictures.  An- 
other entire  chapter  is  devoted  to  the  scenario 
— how  it  is  written,  the  correct  form,  and 
how  it  may  be  sold. 

The  second  portion  of  the  work  covers  the 
motion  picture  theatre.  Among  the  topics  dis- 
cussed are : Starting  a theatre,  the  airdome, 
the  program,  advertising  the  show,  the  ticket 
office  and  profitable  side  lines.  An  entire 
chapter  is  devoted  to  describing  the  projecting 
machine  and  its  operation,  as  well  as  the  care 
of  film.  The  wiring  of  the  operating  booth 
and  theatre  is  also  discussed.  Valuable  in- 
formation, regarding  specifications  and  ordi- 
nances governing  motion  picture  theatres  and 
ventilation  requirements,  is  given  in  another 
chapter.  The  final  pages  deal  with  colored 
pictures,  talking  pictures,  stereoscopic  pictures 
and  the  principal  methods  of  coloring. 

Not  only  will  anyone  intimately  connected 
with  the  motion  picture  industry  find  this 
work  of  great  interest,  but  even  the  layman 
desirous  of  securing  a general  knowledge  of 
the  subject  will  find  it  entertaining  reading. 

* Motion  Picture  Making  and  Exhibiting,  by  John 
■R.  Rathbun.  Published  by  Charles  C.  Thompson 
Company,  Chicago,  111.  Contains  286  pages  and  it 
profusely  illustrated.  Cloth  bound.  Price,  $1.08. 
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The  Untrained  Man 


The  Trained  Man 


Ybur  Future  Depends 
On  Yourself1 


A few  years  hence,  then  what?  Will  you  still  be  an  untrained,  underpaid 
laborer,  or  will  you  be  a specialist  in  your  chosen  line  of  work  where  you  can  earn 
more  in  one  day  than  the  untrained  man  earns  in  a week? 

Your  future  depends  upon  yourself.  You  must  decide  now.  To  hesitate,  to  put  it  off, 
or  to  be  undecided  means  that  you  must  plod  the  hard  road  of  disappointment,  poverty,  and 
failure.  To  mark  and  mail  the  attached  coupon  is  the  first  step  to  promotion  and  success. 

The  only  way  to  keep  out  of  the  dollar-a-day  class  is  to  get  the  special  training  that  will 
command  the  attention  and  a better  salary  from  the  man  higher  up.  The  International 
Correspondence  Schools  have  shown  to  thousands  the  way  to  positions  of  power  and 
increased  salaries.  They  can  do  the  same  for  you. 

Your  future  is  before  you.  Are  you  inter- 
ested enough  in  it  to  learn  how  the  I.  C.  S.  can 
fit  you  for  a real  big  job?  No  matter  where  you 
live,  how  little  you  earn,  or  what  your  previous 
education  has  been,  the  I.  C.  S.  have  a way  of 
helping  you.  For  over  21  years  the  I.  C.  S.  have 
been  helping  young  men  to  increase  their  earn- 
ings and  to  rise  to  positions  that  insure  a better 
income. 


The  400  or  more  letters  that  are  sent  to  us 
every  month  reporting  increased  salaries,  prove 
our  ability  to  help  you. 

Choose  a high-salaried  future  and 

Mark  and  Mail  the  Conpon  NOW. 


International  Correspondence  Schools 
Box  90S,  Scranton,  Pa. 

Please  explain,  without  further  obligation  on  my  part,  how 
I can  qualify  for  a larger  salary  and  advancement  to  the 
position,  trade,  or  profession  before  which  I have  marked  X. 


Electrical  Engineering 
Electric  Lighting 
Electric  Railways 
Electrician 

Electric  Car  Running 
Dynamo  Foreman 
Wi  reman 
Mining  Engineer 
Telephone  Expert 
Surveyor 
Civil  Engineer 
Automobile  Running 
Agriculture 


Mechanical  Engineer 
Mechanical  Draftsman 
R.  R.  Construction 
Concrete  Construction 
Architect 

Contracting  and  Bulld'g 
Architectural  Draftsman 
Plumbing  and  Heating 
Chemist 
Bookkeeper 
Advertising  Man 
Civil  Service  Exams. 
Saleemanahlp 


Nami_ 


St.  and  No.. 
City 


. State  _ 


Present  Occupation _ 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.*' 
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abM|rr  A VIKING  TOY  TRANSFORMER 

for  jour  bor~~uaeful  and  instructive.  Full  informa- 
tion on  request.  ADDRESS  DEPT.  C. 

Viking  Electric  Company,  Inc. 

Chambers 


WIRELESS  SEKE 
TELEGRAPHY 

Classes  form  monthly,  open  all  summer. 
Th#  Oldest  and  Largest  School  in  the  East. 
Write  for  Catalogue.  Special  Summer  Rate, 
$8  per  month. 

MKou  K now  Us — Let  Us  Know  You 09 
GorrMpondenca  Course* 

BOSTON  SCHOOL  OF  TELEGRAPHY 

is  Boy  Is  ton  Street  BOSTON,  HASS. 


TEIE6RAPHY  TAU6KT 

IN  THB  SHORTEST 

POSSIBLE  TIME 


The  Onmlgraph  Automatic  Transmitter  combined 
with  standaRl  key  and  sounder.  Sends  yonr  tele- 
graph messages  at  any  speed  just  as  an  expert  oper- 
ator would.  Five  styles  |8  up.  Circular  free.  ( 

Owpaph  Hfg.  CL  3IJ$  CmUhA  St,  Rnr  Ysfc 
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THE  ENERGY  OF  THE  FUTURE 

( Continued  from  page  727) 
able  mirrors  which  reflect  the  rays  in 
such  a manner  that  they  always  fall  ver- 
tically upon  the  glass  covers. 

Many  attempts  have  been  made  to 
utilize  the  energy  of  the  tides.  So  many 
and  so  signal  have  been  the  failures  that 
many  prognosticate  that  these  are  be- 
yond the  powers  of  man.  So  far  these 
attempts  made  have  been  to  use  the  pow- 
er in  a direct  manner  and  although  the 
energy  stored  there  by  nature  is  far  in 
excess  of  any  demand  man  will  ever 
make  upon  it,  it  is  as  yet  questionable 
whether  it  will  ever  be  put  into  direct 
use.  It  is  some  years  since  a plan  to 
compress  air  by  tidal  action  was  patented 
in  Boston,  Mass.  It  is  not  as  yet  gen- 
erally known  whether  the  invention  has 
been  put  into  practical  use.  It  appears 
probable,  however,  that  such  a system 
or  a modification  of  it  will  take  a large 
place  in  future  economy  of  energy. 

The  principle  of  this  system  involves 
the  compression  of  air  using  the  tides 
to  obtain  a practically  constant  head  of 
water  and  a continuous  supply  which 
suffers  no  interference  by  change  of 
the  seasons.  Fig.  3 shows  a trans- 
verse sectional  view  of  the  necessary 
construction  in  the  tidal  hydraulic  air 
compressor.  Two  shafts  are  driven  down 
preferably  through  a dam  or  other  con- 
crete work  so  that  the  direction  of  the 
tunnel  R is  transverse  with  the  direction 
of  the  ebb  and  flow  of  the  tides.  At  the 
top  of  one  of  these  shafts  is  an  iron 
or  concrete  structure  fitted  with  strong 
gates.  As  shown  in  fig.  4,  these  gates 
are  opened  and  shut  automatically  by 
the  water  itself : When  the  tide  is  flow- 
ing in  the  direction  indicated  by  the  ar- 
row the  gate  a is  opened  whilst  gate  b 
is  shut  tight.  The  head  tank  contains 
the  compressor  head,  which  consists  of 
heavy  wood  and  iron  work  carrying  a 
number  of  intake  or  suction  pipes.  This 
is  constructed  in  such  a manner  that  the 
head  adjusts  itself  to  the  varying  depths 
of  water  and  the  pipes  are  maintained 
at  a constant  depth  below  the  surface. 
The  intake  pipes  are  situated  vertically 
above  the  compressor  shaft  which  may 
be  constructed  of  steel  surrounded  with 
concrete,  as  shown  in  fig.  3.  In  this  way 
the  chamber  R is  rendered  air-tight 
when  the  system  is  in  operation. 
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Memphis,  Tenn.,  to  Superior,  Wis. 

825  miles  with  a 1 kw\,  20,000  volt  Trans- 
former— a Thordarson,  of  course.  Good  in- 
struments mean  better  wireless.  The  Thor- 
darson Wireless  Transformer  is  built  in  3 
standard  types,  5,000,  10,000  and  20,000  volts — 
special  windings  to  order.  Connects  direct  to 
A.  C.  mains — equipped  with  flexible  impedance. 

Write  for  Details 

Thordarson  Electric  Mfg.  Co* 

509  So.  Jefferson  St.,  Chicago 


When  writing,  please 


"Modern  Electrics  and  Mechanics." 
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A 13200  Volt  Traisfoimer  for  $9. 

30,000  TURNS  OF  WIRE  ON  THIS  TRANSFORMER 

Do  you  realize  that  to  meet  the  government  requirements  you 
must  use  a small  condenser? 

How  will  you  get  full  power  out  of  a small  condenser? 

The  answer  is:  “Use  high-voltage  transformers.’*  In  other 

words,  Packard  transformers.  The  above  trans- 
former is  almost  a kw.,  for  it  can  be  used  with  4 
ampers  primary.  Order  to-day. 


The  Packard  Electric  Co. 

540  Dana  Ave.,  WARREN,  OHIO 


TRANSFORMERS 

FOR  REAL  WORK 
Just  the  thing  for  your  laboratory  to 
provide  low-voltage  current  for  small 
motors,  lamps,  experiments,  etc.  Not 
affected  by  short-circuit.  No  parts  to 
wear  out  requiring  renewal — Will  last 
for  ever. 

FRAASA  TYPE  SC. 

Transformers  are  built  ih  capacities 
of  30.  50  and  100  watts.  Secondary 
voltages  15  and  25  with  2J4  or  5 volt 
taps.  Illustration  shows  transformer 
removed  from  steel  case. 

WRITE  FOR  BULLETIN  SC  141. 

Fraasa  Engineering  Company,  jrMl. 


Low  Voltage 
Transformers 

Highest  effieieney 
and  durability 

Far  aparafhf  ilirtHial  ■ 
cal  toy*. 

Weak  aoecawfuly  aa  110  la  125 


tGOETTMANN, 

bn  Ohio  St»,  N.  S.,  Ptttabwrg,  Pa. 


COUPON 

CAMPBELL  ELECTRIC  CO. 

LYNN,  MASS. 

Enclosed  find  $2.00  for  which  send  “SAMPLE” 
BELL  TRANSFORMER,  to  ring  one  or  two  bells 
at  a time,  operate  door  openers,  etc.,  from  the 
alternating  electric  light  circuit  of — Volts — Cycles. 

NAME 

ADDRESS 
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MURDOCK 
Wireless  Receivers 


Authentic  amateur  receiving  records 
made  with  MURDOCK  RECEIVERS  in- 
elude  from  Southern  California  to  New 
England  occasionally,  from  Panama  to 
Boston  regularly,  5000  miles  from  ships  on 
the  Pacific  to  Seattle  frequently,  from 
Alaska  to  San  Francisco  every  day,  and 
others  too  numerous  to  mention. 

The  secret  of  the  wonderful  sensitive- 
ness of  MURDOCK  RECEIVERS  lies  in 
the  sensible  solid  construction,  in  the 
power  and  permanence  of  their  magnetism, 
and  in  the  skillful  winding  which  makes 
every  turn  effective. 

Make  comparative  tests  of  MURDOCK 
RECEIVERS  with  any  ’phones  on  the 
market.  Try  them  out  in  every  way  that 
you  can  think  of.  Use  them  for  a week, 
and  if  you  say  then  that  you  have  found 
BETTER,  ship  ’em  in  to  us,  and  get  your 
money  back. 

A better  buy  at  these  prices  is  an 
impossibility. 

No.  50,  2000  ohm,  complete  double 

set $7.50 

No.  50,  3000  ohm,  complete  double 

set 8.50 

Our  40  page  catalog  of  GOOD  apparatus 
free  to  you  on  request. 

KEEP  A RECORD 
of  the  work  of  your  station  in  the 
MURDOCK  LOG  BOOK 

120  pp.,  9x6  inches,  cloth  covers, 

ONLY  $.25  postpaid 

WM.  J.  MURDOCK  CO. 

40  Carter  St., 

CHELSEA,  . . . MASS. 

6S0  Howard  St,  San  Franeisee 


When  writing,  please  mention  "M.  E.  & M.M 


As  the  tide  ebbs  and  flows  the  water 
enters  the  head  tank  and  thence  travels 
round  and  down  the  intake  pipes  and 
compressor  shaft  into  the  chamber  R 
and  up  the  tail  race  shaft  U into  the 
open  sea.  It  tends  to  produce  a vacuum 
in  falling  through  the  intake  pipes  and 
in  order  to  prevent  this,  outside  air  is 
drawn  in  with  the  water  and  carried 
down  the  shaft.  It  is  set  free  only  when 
the  descending  water  is  shattered  on  the 
disperser  or  abutment  D . The  liberated 
air  accumulates  in  the  pocket  of  the 
chamber  R from  which  it  is  drawn  off 
through  the  pipe  P.  The  pressure  at 
which  the  air  leaves  the  chamber  equals 
the  back  pressure  or  weight  of  water  in 
the  uptake  shaft.  In  this  way  the  plant 
may  be  constructed  to  deliver  air  at  a 
specified  pressure.  A shaft  of  230  feet 
will  deliver  air  at  100  lbs.  gauge  press- 
ure; 460  feet  deep  will  give  200  lbs. 
pressure.  With  regard  to  the  head  of 
water — height  of  tide — from  which  the 
developed  horsepower  is  calculated, 
there  are  certain  localities  more  favor- 
able than  others;  the  physical  features 
of  land  and  sea  unite  to  produce  great 
differences.  If  one  assumes  an  average 
tide  of  10  feet  with  a volume  of  water 
of  1,000  cubic  feet  per  second,  one  com- 
pressor alone  will  develop  1,140  horse- 
power. The  quantity  of  compressed  air 
delivered  will  depend  upon  the  pressure 
of  the  air.  There  is  much  in  favor  of 
this  scheme  not  only  as  a prospective 
source  of  energy,  but  as  one  which  may 
well  be ‘put  into  present  operation.  The 
following  points  are  worthy  of  notice: 
1 — The  scheme  is  not  confined  to  the 
installation  of  one  compressor,  but  is 
equally  well  adaptable  to  the  employ- 
ment of  a battery  of  compressors.  In 
this  way  a saving  on  first  cost  per  horse- 
power is  gained.  2 — By  making  the 

chamber  R sufficiently  large,  enough  air 
can  be  stored  to  maintain  the  supply  dur- 
ing the  time  when  the  tides  are  at  their 
lowest.  3 — The  production  of  com- 

pressed air  proceeds  alternately  in  in- 
creasing and  diminishing  quantities  but 
always  is  continuous.  4 — The  first  cost, 
in  some  instances  excessive  due  to  pro- 
vision of  breakwaters  where  locations 
are  in  exposed  spots,  is  soon  repaid  since 
the  system  calls  for  no  machinery  and 
practically  no  supervision  by  a staff  of 
operatives. 
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I aam  U/!paIacc  At  the  ONLY  School  In  Now  England 
Learn  Wireless  Specializing  in  Wireless  Telegraphy. 

Our  instructors  have  seen  SERVICE  with  the  U.  S.  Government,  Fessenden 
and  Marconi  Wireless  Tel.  Companies.  Therefore  we  assure  you  of  u 
PRACTICAL!  day  or  evening  course.  Full  information  promptly  given 
upon  request.  DON’T  FORGET  our  special  summer  course. 

EASTERN  RADIO  INSTITUTE,  899A  Boylston  Strut,  BOSTON,  MASS' 


TELEGRAPHY  LEARN 


WIRELESS 

TELEGRAPHY 


Special  summer  rates  in  all  branches. 
Absolute  satisfaction  guaranteed  to  all. 

Ideal  school  rooms,  perfect  surroundings. 
Largest  Telegraph  School  in  the  East. 

Beware  of  the  school  looking  for  your  money 
and  not  looking  for  or  getting 

YOUR  GOOD  WILL 

Call,  Write  or  Phone  Rox.  2266J. 

Ntw  England  School  Telegraphy 

32  Warren  St.,  Roxbury,  Boston 


The  demand  for  competent  men  is  increasing  daily 
in  the  wireless  field.  We  prepare  students  both 
male  and  female  to  take  the  government  exami- 
nation in  the  shortest  possible  time.  Our  students 
are  with  the  Telefunken  and  Marconi  Wireless 
Companies.  Call  or  write  at  your  earliest  con- 
venience for  circular. 

DAY  AND  EVENING  CLASSES 

BARRETT'S  WIRELESS  SCHOOL 

CENTRAL  UNION  GAS  CO.  BUILDING 
510-27  Conrtlandt  Aire. 

Tel.  1107  Melroae.  New  York  City. 


MARCONI  OPERATORS  SEE  THE  WORLD 


WINTER  CRUISES 

Young  men  of  good  character  can  secure 
positions  as  wireless  operators  on  board 
ships  equipped  with  Marconi  apparatus  which 

sail  from  our  home  ports  to  foreign  countries.  The  work  is  light  and  fascinating 
and  there  is  a constant  increase  in  salaries  while  you  are  seeing  all  parts  of  the 
world.  We  will  accept  a limited  number  of  young  men  to  train  for  these  positions. 
Next  class  of  twelve  organizes  on  the  first  of  next  month. 

MARCONI  WIRELESS  TRAININfi  SCHOOL  1120  Prospict  Strut,  CLEVELANO,  OHIO 


Learn  Wireless,  Railroad,  and  commercial  telegraphy;  classes 
day  and  evening;  latest  wireless  apparatus  used;  pupils  receive 
wireless  messages  from  ships  and  stations  many  miles  away. 
Write  or  call  for  descriptive  matter,  terms  and  bulletin 
giving  positions  held  by  our  graduates. 

The  PAINE  Uptown  BUSINESS  SCHOOL 
Box  AM  1931  Broadway,  near  65th  St.,  New  York  City 


Models,  Railways  and  Locomotives 

Edited  by  Henry  Greenly 

The  only  paper  in  the  world  solely  devoted  to  mechanical  models 
Send  5 cents  (or  specimen  copy  to 

MWl  UIUMTS  MBS.  iHtH  M,  MUM 

Subscription,  $1.25  per  annum  postpaid 
American  Agents,  Sponh  Chamberlain,  1 23  G.  Liberty  St..  NewYerk 


Summer  Course  in  Wireless 

Day  and  Evening- Engineering;— 
Operating 

Study  in  New  York  this  summer.  Live  in  Y.  M. 
C.  A.  dormitories.  Swimming  pool,  gymnasium,  ball, 
lectures,  outings,  bowling  and  many  other  features. 
Also  other  classes.  Complete  catalogue  free. 

Two  complete  power  transmitting  stations-— large 
laboratory. 

Reserve  your  place  early. 

Y.  M.  C.  A.  TELEGRAPH  SOHOOL 

143  East  86th  St.  New  York. 


LEARN  TELEGRAPHY  FREE 

we  leash  yen  bp  man.  WlrsAeas.  Oommerdel  and  laHieaf 
Macmphy.  Our  ooune  mm  you  nothing 
Writs  te-dap  for  free  beeUsb  entslnlns  fun  deteka 

BROOKLYN  TELEGRAPH  SCHOOL 
W.U.  Telegraph  B’ld’g.  313  Fulton  St.,  Brooklyn,  N.  Y. 
Urgott  Telegraph  School  In  the  U.  S. 


When  writing,  please  mention  “Modern  Electrics  and  Mechanica” 
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Thus  may  be  harnessed  to  the  use  of 
humanity  the  enormous  energy  of  the 
tides.  There  is  nothing  more  regular 
than  their  ebb  and  flow.  Neither  cloudy 
days  nor  prolonged  drought  affects  them 
and  whilst  the  energy  thus  obtained  is 
in  the  form  of  compressed  air,  the  im- 
mediate adoption  of  the  system  would 
ease  the  demand  of  industry  upon  the 
present  fuel  resources.  None  can  doubt 


that  success  will  reward  the  wit  and  in- 
genuity of  man  in  this  direction.  In 
closing,  let  us  quote  F.  R.  Soddy,  in  his 
work  “Matter  and  Energy" : “The  world 
is  great  enough  and  rich  enough  to  sup- 
ply human  aspirations  and  ambitions  be- 
yond all  present  dreams.  But  the  hu- 
man intellect  must  keep  pace  in  its  de- 
velopment with  the  expanding  vision  of 
natural  abundance." 


THE  WIRELESS  STATION  ABOARD  S.  S. 

IMPERATOR 

By  Maurice  E.  Pelgrims 


PROGRESS  is  the  watchword  of  the 
20th  Century.  After  the  Republic 
and  Titanic  disasters,  wireless  telegraphy 
proved  to  be  a very  important  part  of  the 
modern  ocean  steamer’s  equipment.  More 
recently,  when  the  Uranium  liner  Vol - 
turno  was  afire  in  mid- Atlantic  and  sent 
out  the  distress  signals,  ten  great  liners 
answered  her  plea  for  help,  thus  saving 
the  lives  of  a great  number  of  the  pas- 
sengers. 

The  Hamburg-American  Line  when 
putting  the  latest  of  the  Atlantic  grey- 
hounds into  service  did  not  forget  the 
wireless  part  in  the  least.  As  are  all 
other  things  on  board  the  gigantic  ship, 
the  radio  outfit  is  also  of  the  latest  de- 
sign. It  is  not  the  usual  ship  station  but 
a station  as  powerful  as  any  of  our  coast- 
al stations  that  has  been  installed  on  the 
Imperator.  It  has  three  different  out- 
fits, each  having  its  individual  aerial.  The 
power  equipment  consists  of  a motor- 
generator  furnishing  500  cycle  current  at 
1,500  r.  p.  m.,  the  direct  current  being 
supplied  by  the  ship’s  generator.  The 
important  parts  of  the  set  lead  to  a mar- 
ble base  switchboard  from  which  they 
can  be  regulated  at  the  operator’s  will. 
There  is  also  a special  arrangement  of 
switches  permitting  of  the  adjustment  of 
the  set  to  any  wavelength  desired.  An 
air-cooled  spark  gap  and  an  ammeter  are 
also  mounted  on  the  board.  The  trans- 
former, condensers,  oscillation  trans- 
former and  aerial  inductance  coil  are 
placed  inside  of  the  operating  desk 
leaving  the  upper  part  of  the  desk  free 
for  the  two  smaller  sets.  The  antenna 


used  by  the  larger  set  is  of  the  “T"  type, 
670  feet  long  and  supported  by  the  two 
masts  at  a height  of  240  feet.  This  set 
insures  constant  communication  with 
either  of  the  continents,  i.  e.t  Europe  or 
America.  During  one  trip  it  has  worked 
with  the  Norddeich  station  in  Germany 
up  to  a distance  of  more  than  2,000  nau- 
tical miles,  and  at  the  same  time  its  sig- 
nals were  being  received  at  the  Sayville 
(Long  Island)  Telef unken  station. 

The  receiving  apparatus  can  work  on 
a wavelength  varying  from  300  to  5,000 
meters  and  has  a device  to  protect  it 
from  static. 

The  second  station,  intended  for  short- 
er distance  work,  operates  about  350 
miles  in  daytime  and  about  700  miles  by 
night.  It  has  a motor-generator  for  fur- 
nishing alternating  current  to  a 1 x/*  kw. 
transformer  and  is  connected  up  similar 
to  the  stations  used  on  other  liners.  The 
receiving  apparatus  is  the  same  as  that 
used  with  the  larger  set,  but  has  no  static 
preventer. 

The  third  outfit  is  the  so-called  auxil- 
iary set  and  is  only  used  when  the  two 
other  sets  are  out  of  order  or  when 
working  with  a nearby  high  powered 
station.  It  consists  of  an  induction  coil 
using  storage  cells  for  the  source  of  pow- 
er. The  accumulators  are  able  to  work 
the  induction  coil  for  about  six  hours. 
The  two  last  sets  have  individual  aerials 
consisting  of  a single  wire  going  from 
the  wireless  cabin  to  one  of  the  masts.  A 
wavemeter,  which  permits  the  operators 
to  adjust  either  of  the  sets  to  any  wave- 
length desired,  is  included  as  a part  of 
the  wireless  equipment  of  the  Imperator . 


Digitized  by  v^ooQle 


bt- A I RAVELIN™ 


With  Engine 


4 Complete  Launch 

I®  ***  ■ l ■ l II 1 1 1 riT 


MODERN  ELECTRICS  AND  MECHANICS 


$100  LAW  Scholarship 


absolutely  to 

than  usual  eo«t  of  Tex  t Book* . H U RR^  1 
Only  limited  -—*»»'-*  nT 

A postal  bnnjra  «vc— - 


Given , . . 

L©o, 1 1 education  now  within  1 

wVTu*NO(^7orfTul*”  ir^ular*. 

Scholarship*  OI»o«  Away.  A pcs! 


ilted  number 'of 
rery thing  FREE. 

Learn  At  Home— Spare  Time 


LEAUN  while  yon  EARN.  Spare  Vme  oniy.  EASY 

payment  PI  .AN  No  preliminary  education  DeceitAry . 


) 23  27.  28  and  35  footer*  at  proportionate  prices, 
‘nmilv  Launches.  Sneed  Boate  Auto  Joato  and  rfunting 
era  We  are  the  world’s  lawnt  Power  Boat  Manufacturers. 
PROPOSITION  TO  DEMONSTRATING  AGENTS 
ifferent  models  in  all  sizes  ready  to  ship,  equipped  with  the 
rs  made;  start  without  cranking;  on  y three  moving  parts; 
:hild  can  run  them.  Boats  and  engines  fully  guaranteed. 

I owners  Write  tpdav  for  large  Free  illustrated  Catalog. 
ROAT  CO..1S45  .lefferson  Ave..  DETROIT.  MI£U, 


JB  <AmP  and  Electrical  Catalog 

^ m (325  pp.)  Mailed  for  8c.  stamps  or  coin 

from  your  firat  ordar  of  $1.00.  Groot  coot  of  catalo,  and  low  prieaa 
apt  to  those  really  interested.  Most  elaborate  catalog  of  its  land  published, 
ble  information  on  wireless  and  electricity  than  many  text  books.  Contains  125 
w material  for  making  lusts.,  numerous  diagrams,  hookups,  etc.  15  pages 
aotors  and  dynamos.  150  pages  flashlights,  lamps,  lighting  plants,  ammeters, 

THE  J.  J.  DUCK  CO.,  432-434 St.  Clair  St., Toledo, Ohio 
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THE  WIRELESS  LOB 

f^alw  |28  pages  forre-ord 
fag  the  Log.  Also  Instruct* 
ions,  general  hints  and  an 

ternetk  * Ll “ 

lions. 

Bound, 

Price. 
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WHY  NOT 

keep  a record  of  the  messages  received  and  sent  by  your 
wireless  station?  Wouldn’t  you  enjoy  having  a record  of 
the  work  performed  by  your  apparatus  that  could  be  re- 
ferred to  later?  If  so,  the  means  you  have  been  waiting 
for  are  now  available  and  presented  by 


THE  WIRELESS  LOG 


Tbb  book  hot  boon  prepared  for  tbo  um  of  wireless  amatoun.  It  b not  i 

for  tbo  eotnr  of  til  messages  received  and  root  by  to  iihIomi  wireleee  tfatiop,  but 
b intended  tor  the  keepinf  of  t permanent  record  of  tko  number  of  aomagss  ^ 
coved  and  rent,  tko  distances  covered,  the  exact  time,  and  other  facte  worthy  of  re- 
cording for  future  ref ereoca.  Tbb  book  b to  tbo  nmatour  wbobm  station  what  the 
Log  b to  the  Commercial  and  Government  stations.  It  b bound  in  doth  and  will 
•tend  rough  usage.  It  contains  128  pages  for  keeping  the  Log  ai  well  as  iutruetbas 
regarding  the  entry  of  the  records  general  hints  and  the  international  abbreviations 
adapted  for  amateur  operators* 

No  amateur  station  U complete  without  a Log  look  for  beeping  a 
1 of  it*  work.  ORDKRYOUR  COPY  TO-DAY.  Prto.  $0.2S  ; — 

MODERN  PURUSHIN6  COMPANY,  “JffV'&faW 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.* 
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Wireless  Telegraph  Contest 

HI 

m 

The  Wireless  Station  and  Laboratory  contest  is  a regular  monthly  feature. 

ra 

m 

The  best  photograph  submitted  each  month  is  awarded  a first  prize  of  Three 

mu 

Dollars;  second  best,  Two  Dollars;  third  best,  One  Dollar. 

HH 

The  description  of  a station  should  not  exceed  250  words.  Write  on  one 

=== 

side  of  the  paper  only,  using  as  many  separate  sheets  as  are  necessary.  De- 

= 

mm 

scriptions  should  be  written  in  ink — not  pencil.  Typewritten  descriptions  using 
double  spacing  are  preferable  to  any.  It  is  advisable  to  send  two  prints  of  the 

u 

photograph  whenever  possible — one  toned  dark  and  the  other  light — in  order  to 
permit  of  choosing  the  one  best  adapted  for  reproduction.  Prints  should  be 
sharp  and  distinct. 

■i 

= 

This  competition  is  open  to  all,  irrespective  of  whether  they  are  subscribers 

or  not. 

I! 

Hi 

m 

FIRST  PRIZE  West,  Bar  Harbor,  Mich.,  Ames,  la.,  and 

many  other  stations. 

In  the  accompanying  illustration  may  In  connection  with  this  wireless  set  we 
be  seen  the  wireless  station  recently  in-  have  our  own  motor  generator  equip- 

stalled  in  the  West  Des  Moines  High  ment  for  furnishing  3 kw.  of  alternating 

School.  current. 

The  sending  set  consists  of  a yi  kw.  In  conjunction  with  this  wireless  sta- 


WIRELESS  STATION  RECENTLY  INSTALLED  IN  THE  WEST  DES  MOINES  HIGH  SCHOOL,  CONSISTING  OF 
A ONE-HALF  KILOWATT  TRANSMITTING  SET  AND  EFFICIENT  RECEIVING  APPARATUS 


transformer,  a Murdock  rotary  gap,  a 
1 kw.  oscillation  transformer,  “Boston” 
key,  Murdock  moulded  condenser  and 
Clapp-Eastham  antenna  switch. 

The  receiving  set  is  entirely  of  Mur- 
dock make  with  three  extra  detectors. 

The  aerial  consists  of  six  wires  200 
feet  long  and  102  feet  high.  The  wires 
are  No.  10  copper. 

We  have  been  heard  about  350  miles 
and  have  received  from  Arlington,  Key 


tion,  a wireless  association  has  been  or- 
ganized with  a membership  of  58. — Geo. 
Le  Vine,  Des  Moines , la. 


SECOND  PRIZE 

Herewith  is  a photograph  of  my  wire- 
less station. 

The  aerial  is  of  the  inverted  L type, 
90  feet  long,  50  feet  high,  and  consists 
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BRANDES’/^fc*. 

“Trans-Atlantic  Type” 

Wireless  Receivers*  ; w 

For  professional  use.  Used  by 
operators  on  land  and  sea.  Very  popu- 
lar  on  Trans-atlantic  steamers. 

Complete  with  hard  rubber  covered  ' jP 

headbands,  six-foot  green  silk  cord ; J "I 

wound  to  2,800  ohms.  NINE  DOL- 

Send  stamp  for  literature  on  all  types. 

C.  BRANDESt  Inc.,  3 Liberty  St.,  New  York 

Wireless  Receiver  Specialists 

f Pacific  Coast — Aylsworth  Agencies,  149  New  Montgomery  St.,  San  Francisco. 
Agents  : *<  Chicago — Winger  Elec.  & Mfg.  Co.,  713  So.  Dearborn  St. 

( Australia— G.  C.  Hamilton,  Ltd.,  177  Elizabeth  St.,  Sydney,  N.  S.  W. 


BARGAINS 

We  overstocked,  and  want  to  dean  up  tbs  fol- 
lowing strictly  new,  first-class  material: 

Bleetoy  Miniature  Railways,  883d % off. 
Best  made,  nicest  looking  and  running  six  volt, 
third  rail  material.  Always  sdls  at  list 
price.  Pamphlet  on  request. 
Tansratea  Baiba,  25c  eaeb 
• volt,  4 c.p. — Miniature  Canddabra, 
or  Edison  Base. 

Tantalum  Bulbs,  16c  eaoh 
t 83d*  4,  43d  and  6 volts.  Miniature  Base. 
Flash  Lights— Shaw  Coat  Pocket  type, 
usually  gl.50.  Now  complete  witb 
Bulb  and  Battery,  65c  eacb 
Medical  Colls 

A good,  strong  coil,  with  handles  and  box  for 
cell,  with  switch.  Cheap,  but  good  and  strong 
(cells  not  induded). 

Coil  for  one  dry  cell 50o 

Coil  for  two  dry  cells 65o 

Metal  Telephones— Sold  Everywhere 
at  $2.00— Oar  Price  $1.65  eaeb 
Enamel  Wire,  No.  22,  48c  lb.*  No.  24, 
46e  lb.*  No.  28.  62c  lb. 

No.  14  Aluminum  Wire  for  aerials, 
50o.  lb. 

Send  us  inquiries  for  any  wireless  or  electrical 
goods  you  need  this  month.  We  will  quote  attrac- 
tive prices 

J.  ELLIOTT  SHAW  CO. 

632  Arch  Straat  Philadelphia 


EXPERIMENTERS- 

ATTENTION 

Buy  wire  direct  from  manufacturer  and 
wind  your  own  wireless  and  other  coils. 
We  have  a small  stock  of  old  formula  wire 
which  we  offer  at  following  prices: 


No. 

Per  lb. 

No. 

Per  lb. 

No. 

Per  lb. 

14— 

22C 

15— 

22c 

16— 

22C 

17— 

23 

18— 

23 

19— 

23 

20— 

24 

21 — 

25 

22 — 

26 

23— 

27 

24— 

28 

25— 

29 

26- 

30 

27— 

31 

28- 

33 

29— 

35 

30- 

38 

3i— 

44 

32— 

48 

33— 

55 

34— 

60 

35— 

65 

36- 

75 

37— 

95 

38—1-05 

39 — 1 

.40 

40—2.00 

Cash  with  order  and  no  order  taken  for 
less  than  $1.00.  Add  postage. 

We  make  high  grade  Enameled  Cotton 
and  Silk  Covered  Magnet  Wire. 

AMERICAN  ENAMELED  MAGNET 
WIRE  COMPANY 

Muskegon  Michigan 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.” 
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Light 
Weight 
Model 

A" 


Weighs 
only 
10#  oz. 


H-C  Radio  Receivers 

arc  the  most  sensitive  and  arc 
not  excelled  for  long  distance  re- 
ceiving. They  are  being  largely 
used  by  commercial  and  gov- 
ernment stations. 

Send  for  Booklet  20  E 3 


^HoltzerCabotElectricC? 

J BROOKLINE.  MASS. 

f •©•TAT.  «T.  IOI  PAHA.  AVIKUn.  lOOl  UmOH  TRUST  tfdta 

1 I C A O O NEW  YORK.  BALTIMOR 


RECEIVING  SETS. 

Just  the  thing  for  experimenters.  Ranges 
up  to  500  miles  with  suitable  aerial.  Com- 
prises 2 slide  tuner  “cat-whisker”  detector, 
fixed  condenser,  all  mounted  on  hand- 
somely finished  base — a complete  unit. 

YOU  HEED  All  AUDIOS  DETECTOR 
WE  HAVE  THEM 

Illustrated  matter  mailed  anywhere  on  re- 
ceipt of  a 2-cent  stamp. 

THE  WIRELESS  MFC.,  Cartel,  Obis 


MARTIN’S  VIBROPLEX  IfAARDKE 


of  four  wires  spaced  evenly  on  io-foot 
spreaders. 

The  sending  apparatus  consists  of: 


THE  WIRELESS  STATION  OF  RAYMOND  S.  BAKER. 

OF  GLOVERSVILLE,  N.  Y. 

One-half  inch  spark  coil,  glass-plate  con- 
denser, zinc  spark  gap,  and  wireless  key. 
The  coil  is  used  with  an  electrolytic  in- 
terrupter on  no  V.,  A.  C. 

The  receiving  set  is  mounted  on  a cy- 
press cabinet  and  consists  of:  Loose 

coupler,  loading  coil,  fixed  condenser, 
galena  detector,  pair  of  2,000-ohm 
phones,  and  a buzzer  test. 

The  aerial  switch  may  be  seen  on  the 
right  hand  side  of  the  cabinet. 

With  this  set  I have  had  very  good  re- 
sults, receiving  as  far  south  as  NAW, 
Cuba,  1,700  miles;  and  north  as  far  as 
Maine.  All  apparatus  is  home-made  with 
the  exception  of  the  coil,  phones  and  key. 
— Raymond  S.  Baker , Gloversville,  N.  Y. 


THIRD  PRIZE 

In  the  accompanying  illustration  may 
be  seen  my  wireless  apparatus  which  has 


When  writing,  please  mention  *'M.  E.  & M.” 


TRANSMITTING  AND  RECEIVING  APPARATUS  OF 
LEONARD  BOH  AC,  OF  CEDAR  RAPIDS,  IOWA 

all  been  home-made,  with  the  exception 
of  the  telephone  receivers  and  the  two 
keys. 


SUPERB  FOR  WIRELESS 


WO  WIRELESS  OPERATOR  CAN 
AFFORD  TO  BE  WITHOUT  ONE 


J.  E.  ALBRIGHT.  Al»«t  ?53  Broadway,  NEW  YORK 


Black  Japanaed  Base  I Handsome  Polished  Dark  Oak  Carrying  I 
Price,  $12.00  | Cape,  $1.25  Extra 


Nlckil  Plitnd  Hast 
Price,  $14.00 
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Transmitting  Sets 
RsesMng  Ssts 
Transforms™ 

Condsnsors 
Spark  Gaps 

Oscillation  Transformsrs 
Wavs  Motors 
Tuners  Keys 


B THE  BLITZ EN  TRANSFORMER 

X K.W.  (15.80  X K.W.  $22.90  1HW.$3tll 

If  its  wireless,  we  manufacture  it  in  the 
Clapp  - Eastham  shops,  the  Clapp  - Eastham 
way;  a little  better  than  the  best. 


The  most  complete  wireless  catalog  in 
America,  also  a catalog  of  parts  and  materials 
for  the  construction  of  apparatus,  seat  for  4c. 

Blltzon  Rseslvlng  Soft  Prlco,  $33.00  stamps. 

CLAPP-EASTHAM  CO. 


143  Main  Street, 

Aybwsttfi  Assn  rise  Co. 

149  New  Montgomery  St.,  Ban  Francisco,  Cat 
Western  8ales  Agents 


CAMBRIDQE,  MASS. 

J.  J.  Dock  Ca. 

431-434  81  Clair  Street.  Toledo,  Okfto 
Central  8tates  Agents 


SOMETHING  NEW 

Him  High  Efficiency  Detector  hu  the  finest  possible  adjust- 
ment. especially  good  with  Gelena,  price  only  $1.75. 

Our  latest  catalog  tails  how  to  erect  end  maintain  wireless  tele- 
graph stations,  also  dUgrmm.  and  cods.  Send  5c.  in  stamps. 

RADIO  APPARATUS  COMPANY 

Psrkwsy  Building,  Philadelphia,  Pa. 


RESISTANCES 

FOR  WIRELESS 
TELEGRAPH  AND  TELEPHONE 


And  for  sU  other  purposes. 
Connect  yonr  induction  ooll 
or  tranaformer  on  any  light* 
ing  or  power  circuit. 
Cheapest  and  best  made 
unite  for  110  volts,  H amps 
66  cents.  Send  for  cata- 
logue. 


DUBILIER  ELEC.  CO.,  Inc. 

•0  Fifth  Avt.,  New  York,  N.  Y. 

Have  You  Seen  the  Dubiller  Electrie  Radiator 
for  Heating?  Sells  for  $8.00 


New  Halcun  Detector 

Holds  five  separate  crystals,  Cat  Whisker 
Type,  molded  composition  rubber  base, 
nickeljplated. 

PRICES 

With  receiving  condenser  in  base  - --  --  --  --  - $2.50 
Without  receiving  condenser  in  base  - --  --  --  --  $2.00 

HALLER  CUNNINGHAM  ELECTRIC  CO. 

4S8  MARKET  STREET,  San  Francisco,  California. 


When  writing,  please  mention  "Modern  Electrics  and  Mechanic*” 
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WIRELESS  BARGAINS 


We  have  purchased  the  entire  stock  of  raw  and  finished  material 
of  the  Etheric  Wireless  Mfg.  Co.  and  offer  these  goods  at  25  cents 
on  the  dollar. 


No.  125.  TUNGSTEN  NICKEL 
VEST  POCKET  FLASHLIGHTS 


with  Tungsten  bulband  Ever-  CCJr 
ready  battery,  complete  - - 
Extra  bulb,  25c.  Extra  battery,  25c 


THIS  50c  POCKET  CIGAR  LIGHTER 

Turn  the  wheel.  Flint  good  for 
5,000  lights.  (2  for  25c),  or  . - 
each  - - - - - 1 bC 

New  Flints,  5c  6 for  25c 

No.  10.  TUNGSTEN  FLASHLIGHT 


90c 

25c 

25c 

50c 


6 inches  long. 
Complete 
Extra  Battery 
Extra  Bulb  - 

ETHERIC  WIRELESS  DETECTOR 

aiwraAL  tmnti  itus 

Regular  Price  $2.00.  Bargain  Price 

Western  Agents  for  ELECTRO  IM- 
PORTING CO.  on  Wireless  Goods. 
Same  Catalog.  Same  Prices.  E.  I. 
Co’s.  Wireless  lessons,  1 lesson  (num- 
bers from  1 to  20  and  cover)  furnished 
with  each  $1.00  purchase.  The  com- 
plete set  with  $20.00  order. 

Send  4c  in  stamp*  for  our  3 complete  catalog*  and  bargain  sheet 
qf  rate  material,  and  lesson  coupons. 

LA  SALLE  LIGHT  CO. 

Former  location  of  Anderson  Light  & Specialty  Co. 

134*136  N.  La  Salle  St.,  Chicago  (Opposite  City  Hall) 


New  High  Grade  Wireless  Apparatus 

Bootoa  Variable  Coadaoaer,  tf  Plate* $8.76 

Mineral  Detector*,  composition  base....  1.76 

" Combination  Mineral  Detector,  white 

marble  bate  4.00 

M Doable  Slide  Tuner 2.60 

**  Helix,  fine  finish 8.60 

**  Junior  Condenser.  60c;  Large  Con- 
denser   1.00 

**  Small  Spark  Gap,  60c;  Air-Cooled  Gap.  1.00 

Your  money  back  on  these  goods  if  not  satisfied. 
Also  Boston  Agent  for  Elec.  Imp.  Co. 

Neikettei  Spirt  Coils  Electric  Sipples  sail  FleshUjhts 

M.  MUELLER 

18  Devonshire  Street.  Boston 


Radio  High  Potential  Transformers 

Closed  Core  type  of  ths 
most  modem  design, 
embodying  the  principle 
of  low  voltage,  and  high 
amperage,  which  In  con- 
junction with  a Rotary 
Discharger,  is  acknowl- 
edged by  the  leading 
Engineers  as  the  moat 
efficient  method  of 
charging  an  Antennae. 

Four  variations  at 
power  at  instant  con- 
1-4  KW.  Price.  $15.00.  trol.  •****«  overload.  50 

1 KW.  Price,  $30.00.  P«“  «nt. 

Quality  our  aim.  a 
guranteed  Instrument  the  result.  We  construct  complete 
Transmitters.  Literature  soon  ready  for  distribution.  How- 
ever, let  us  quote  you  on  your  present  requirements. 

Send  Stamps  for  Bulletins. 

The  Radio  Apparatus  Co.  Pottstown,  Pa.,  U.  S.  A. 


When  writing,  please  mention  “M-  E.  & M.” 


The  sending  set  comprises  a 2-inch 
coil,  a 24-inch  coil — the  latter  being  used 
for  short  distance  work — plate  glass  vari- 
able sending  condenser,  rotary  gap,  helix 
and  key.  I also  have  a hot  wire  am- 
meter which  may  be  seen  above  the  loose 
coupler  but  is  not  in  the  circuit. 

The  receiving  set  consists  of  a 2,000- 
meter  loose  coupler  with  fixed  condenser 
in  its  base;  variable  condenser,  loading 
coil,  2,000-ohm  phones,  and  electrolytic, 
carborundum  and  silicon  detectors.  My 
aerial  consists  of  four  wires  on  8-foot 
spreaders.  It  is  60  feet  high  and  65  feet 
long,  and  of  the  inverted  L type. 

Many  of  my  instruments  were  made 
from  directions  given  in  Modern  Elec- 
trics and  Mechanics. — Leonard  Bohac , 
Cedar  Rapids,  la. 


A GOOD  RECEIVING  SET 


( Continued  from  page  802) 

A loud  click  will  then  be  heard  in  the 
receivers  and  the  audion  is  again  in 
proper  condition.  When  the  audion  is 
working  properly,  there  should  be  a 
faint  bluish  or  pinkish  glow  around  the 
plate  or  D,  especially  near  that  part 
of  the  plate  that  is  close  to  the  hot  fila- 
ment. A new  “raw”  audion  will  not 
be  as  sensitive  as  a seasoned  or  old  one. 
Just  before  the  filament  burns  out,  the 
audion  is  at  its  best.  Using  a standard 
perikon  detector,  the  author  has  found 
by  actual  test  that  in  this  condition  an 
audion  is  ten  times  as  sensitive  as  the 
perikon.  It  will  normally  average 
from  five  to  seven  times  as  sensitive 
as  the  very  best  of  crystals,  perikon 
and  galena  included.  Always  shut  off 
the  audion  while  transmitting  because 
it  prolongs  the  life  of  the  filaments.  In 
switching  from  one  filament  to  the 
other,  reverse  the  storage  heating  bat- 
tery. It  is  not  necessary  to  reverse  the 
audion  battery.  Of  course,  never  leave 
the  audion  battery  switch  on  2 buttons 
at  once,  as  the  cells  under  these  but- 
tons are  short-circuited.  Always,  when 
through,  bring  battery  switches  to 
zero  and  pole  changer  to  0-0. 

secondary  of  loose  coupler  wave 

METER 

The  secondary  is  the  most  important 
part  of  this  piece  of  apparatus.  If  it  is 
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send  for  free  information  about 

The  New  Slider  I 


Also  ne  w 

LONS  WAVE  TUNERS 

for  reading  Arlington. 


Address: 

John  V.  PursseU, 
Tennallytown  Station. 
Washington,  D.  C 


This  station  is  complete  in  every  way  and  you  could 
not  Ret  a similar  set  from  any  firm  in  the  world  for 
less  than  double  the  amount  we  ask.  The  outfit  con- 
sists of  a 2 inch  coil,  a 12  flat  plate  condenser,  Our 
“Don’t  Jar  Out”  Detector,  Our  light  tone  buzzer  and 
switch  that  tells  if  your  detector  is  working.  One 
double  slide  silk  wire  wound  tuner  of  long  wave 
station  capacity,  Tubular  fixed  condenser. 
Helix  of  large  capacity.  Wireless  key,  D. 
pd  T Switch,  and  complete  head  phone  set 
I of  2 receivers  each  wound  with  1000 

ohms,  1 double  headband  and  0 feet  silk 
covered  cord. 

Send  stamp  for  our  lmllctin  “G"  of 
wonderful  values. 

NICHOLS  ELECTRIC  CO. 

^ 1-3  W.  B’way,  Y.  (New  A«ldre»«). 


CARDBOARD  TUBING 

IN  SIZES  SUITABLE  FOR 

TUNING  COILS,  LOOSE  COUPLERS, 

TESLA  COILS,  Etc*, 

SPECIAL  SIZE  26"  x 8"  DU. 

S*nd  Sc  Hamp  for  prieo  lint 

BEETLE  & MACLEAN 

21  BROMFIBLD  ST.,  BOSTON.  MASS. 


LATEST  MODEL  LOOSE  COUPLER 

Size  18"  x 8":  tune*  up  to  3.000  meters.  Primary  housing,  hard  rubber; 
woodwork,  hand  nibbed  mahogany:  secondary,  green  silk  covered  wire;  ha a 
11  taps  with  cable  connection;  slides  easy.  Biggest  value  for  the  money 
offered  by  anyone.  Price,  115.00. 

Other  Models  nt  $7  and  $9  — 

Send  2c.  stamp  to-day  for  my  literature. 

I.  F.  ARNOLD  - 243  E.  118th  St.,  N.  Y. 


THE  NEW  R.J.  5 DE  FOREST  AIIDION  DETECTOR 

Licensed  for  private,  amateur  or  experimental  use  only.  The  only  amateur  Audion  Detec- 
tor manufactured  under  the  patents  of  Dr.  Lee  de  Forest. 

Incomparably  Supirior  to  Any  Other  Known  Typo 
of  Detector 

Renewal  Audion  bulbs  may  be  secured  from  dealers,  in  ex- 
change for  old  or  broken  ones,  for  $3.50  and  $5.00  each.  All  bulbs 
are  tested  before  shipment,  but  the  “X”  grade,  or  $5.00  bulbs, 
are  tested  for  the  maximum  possible  sensitiveness.  With  the  Audion 
you  can  easily  increase  your  range  from  50  to  100  per  cent. 

Price  $25.00 

For  Sale  by  Dealers  Everywhere 

Manufactured  by  tlie 

Radio  Telephone  & Telegraph  Company 

309  Broadway,  NEW  YORK 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics. 


A COMPLETE  {Oil 
WIRELESS  STATION  W” 


Great  for  the  MOTOR  BOAT, 

Great  for  THE  CAMP, 

Great  for  THE  HOME. 
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INDUCTIVE  TUNER 

Want  to  do  toil-distance 
Receiving? 

Why  net  b*f  In  rlrhtT  Get 
on*  of  *ar  Prof.  Type 
Tuners  7 x 7 X 15  In.,  hiu 
doable  allde,  8-  polntSwitch 
wound  with  Enameled 
Wire.  Price  17.00:  a pair 
of  our  Superior  Receiver*, 
1,000  ohma;  have  no  equal, 
Price  $5  25;  a fixed  Oon* 
denaer.  jnaOth*  ri»k»  oapaelly/prlo*  50* , without  cat*  *<>e;*od  an  Aod- 
lon  Detecto*.  nothing  *o  good,  will  net  jar  <mt,  prlo*  $15.00;  atorage 
battery  for  cam*,  pria*  15.00.  With  the  abovelllat  of  Inatmmenta  you 
will  gat  rerolia  yoa  never  even  looked  for.  Or.'with  the  Tan**-.  8**P**' 
lor  Reeelrer*  end  Fixed  Oondeneer,  aae  any  Mineral  PeUctor.  and  the 
reaalta  will  aarpria*  ycm.  Send  5a.  In  atamp*  for  Illaatrated  OaUlegne. 
Hon*  otherwiae. 

F.  B.  CHAMBERS  & CO.,  2046  Arch  St.,  PhUadtlpbia,  Pa. 


“SECONDARY 

UNITS" 

m SPARK  COIL™ 
TRANSFORMER 
SECONDARIES 

Send  t o*o » atamp  for  ear 
'‘8e**nda*p  Unit'*  ldaiet.  alao 
' WtMLKBS 


catalogue  of 

apparatna  and  anpplle*. 
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WWaU  ELECTRIC  * MFC.  CO.,  (Bet  Ik.) 
7 I 3 So.  Dearborn  St.  Chicago,  III. 
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Experimental 
Wireless  Stations " 

By  PHILIP  C.  EDELMAN 

is  a complete  “up  to  now”  book  which 
shows  you  exactly  how  everything  is  done, 
whr.  ana  how  to  do  it. 

If  you  would  build  h gives  you  correct  dimen- 
sions and  plans  for  standard  efficient  apparatus. 
If  you  plan  to  buy,  it  will  prevent  you  from  get- 
ting a lot  of  useless  junk. 

It  clears  up  this  mystery  about  reson- 
ance, tuning,  absorption,  quenched  sparks, 
inductance,  capacity,  interference  prevention,  using 
loose  couplers,  ware  meters,  and  the  other  things  you 
won't  find  elsewhere. 

Operators  use  it  because  it  gives  accurate,  easily 
understood  data,  tables,  hookups,  and  testa. 
Doctors  get  it  for  the  chapters  on  high  frequency 
resonance  alone.  Instructors,  students,  and  be- 
ginners the  world  over  depend  upon  it.  Used  by 
school  radio  and  patent  experts  because  it  saves 
useless  expenditures. 

As  for  inventors  or  experimenters — 
well,  one  <*»"  find  no  more  suitable  book  at 
any  price. 

The  new  1914  revised  edition,  224  fully  $1  RA 
illustrated  pages  finely  cloth  bound,  treat-  ▼ * v 
Ing  all  modern  systems,  costs  only  Post-paid 

PHILIP  E.  EDELMAN, 

Minneapolis,  Minn. 

Publisher  ef  "Bsberimen*/*  $i.»  emdHHom 
“ Use  e Wireless  Sim 
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not  made  according  to  directions,  it  is 
more  than  probable  that  all  of  the  good 
work  has  been  done  for  nothing.  The 
author  has  tried  every  conceivable 
winding  and  the  one  here  described 
works  by  far  the  best.  The  ends  are 
of  hard  rubber  as  per  drawing.  The 
tube  is  built  up  according  to  previous 
directions  and  the  winding  is  rather 
peculiar.  It  consists  of  15  taps  and 
each  tap  contains  6 turns.  The  wire 
is  No.  30  with  two  wires  in  parallel 
and  a strong  white  linen  thread  wound 
between  each  turn.  This  method  of 
winding  reduces  capacity  between 
turns  to  a minimum  and  allows  the  re- 
quired capacity  to  be  placed  where  it 
belongs,  namely,  in  condenser  No.  2. 
If  a reliable  variable  plate  condenser  is 
used  for  No.  2 and  No.  3,  with  15  taps 
and  these  condensers  a very  high  effi- 
ciency loose  coupler  will  be  obtained 
for  wave  lengths  up  to  1,000  meters. 
If  higher  than  this  is  required,  it  is 
strongly  advised  to  build  an  extra  sec- 
ondary containing  four  times  this  num- 
ber of  turns  and  using  the  same  ca- 
pacity. This  brings  the  set  up  to  the 
wave  lengths  employed  by  the  big  trans- 
continental stations. 

Very  strong  reasons  have  previously 
been  stated  for  using  an  air  dielectric 
variable  condenser  for  the  stopping 
condenser  No.  3 and  this  certainly 
proves  its  merits. 

In  a recent  trip  across  the  Pacific 
Ocean,  the  author  tried  out  some  ex- 
treme long  distance  receiving  with  a 
set  identical  with  the  one  here  de- 
scribed, and  was  in  constant  touch 
with  the  Marconi  San  Francisco  sta- 
tion for  over  4,000  miles.  On  one  oc- 
casion San  Francisco  was  picked  up 
very  faintly  but  loud  enough  to  make 
positive  identification  just  two  and 
one-half  hours  out  after  leaving  Yoko- 
hama, Japan.  This  was  at  night  in  the 
month  of  September.  On  a very  re- 
cent trip  down  on  the  Pacific  Coast  to 
the  Panama  Canal,  “press”  was  copied 
from  the  Marconi  San  Francisco  sta- 
tion, a distance  of  over  2,000  miles 
through  heavy  static.  Different  sec- 
ondaries were  tried  and  the  one  here 
described  proved  the  best.  It  allowed 
looser  coupling  and  in  fact,  with  the 
audion,  most  of  the  time  the  loosest 
coupling  possible  with  the  set  was  used* 
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USE  THE  BEST 

Wireless  Keys,  Tuners,  Helices,  Condensers,  Spark  Gaps, 
Leyden  Jars,  Receivers,  Head  Bands,  Anchor  Gaps,  Antenna 
& Switches,  Spark  Coils, 


Mascot  Tuner,  2 Slide,  Price  $2.00 
Standard  Tuner,  3 Slide  " $3.60 


Rotary  Variable  Con-  jU  ~ 
densers,  Potentiometers,  P 

Transformers,  B u z z o - L 2 jj 

f)lex,  (for  learning  Wire- 

ess  Signals),  etc.  Mascot  Spark  Gap,  Fries  91.10 

Made  by  J.  H.  BUNNELL  & CO.,  Electrical  Mfgrs. 

32  PARK  PLACE  (Broadway  Block)  NEW  YORK 

Sold  By  AH  Live  Dealers 

Send  for  our  New  Manual  of  Instruction  and  Wireless  Catalog  No.  14- W. 


Can  You  Tune  Out  Unwanted  Stations? 

£ If  you  have  trouble  in  tuning  out  unwanted  stations  you  should 
2 get  this  new  receiving  transformer.  One  wireless  operator  who  has 
£ had  several  years’  experience  writes  in  part:  “Your  tuning 

ci  former  gives  excellent  results.  It  beats  anything  that  I ever  worked. 

It’s  yours  for  only  $10.00.  Send  2c  stamp  for  circular. 

COLBY’S  TELEGRAPH  SCHOOL,  Auburn,  N.  Y. 


Vlth  pri nary  sad  esssadary  wsesd,  $4.$$. 


ADAMS-MORGAN  CO. 

Box  72 d 

Uppor  Montclair,  N.  I. 


SEND  4c.  IN  STAMPS  FBI  TIE  NEW 
AMCO  CATALOG 


Ws  manufaoturs  tbs  laiossl  Has  oCrsllaljIs 
wireless  apparatus  In  the  country.  Over  100 
Wireless  Isatrunasts  sad  KS  Parts,  uajfc 
which  you  oan  build  your  own  tnrtmiaenn 
at  small  cost,  are  riiown  In  ear  catalog. 
Also.  Storage  Cells.  BeoUflem  TtansfSnM 
Motors.  Dynamos.  Steam  Engtasa.  Boofcn,  Toda. 
Model  Aeroplanes.  Beotrie  Herds  Lamps. 
Fteahllghte  and  Supplies. 


WE  WISH  TO  ANNOUNCE  THE  NEW 

SAUNDERS  NAVY  TYPE  TUNER 

m * A OO  FINISHED  IN  GENUINE  MAHOGANY 

X—  AND 

* w POLISHED  HARD  RUBBER 

Send  for  free  descriptive  circular 

GEO.  S.  SAUNDERS  AND  CO. 

168  Washington  St.  BOSTON,  MASS.  11  Devonshire  St. 


WIRELESS  RECEIVERS 

Double  German  Silver  Headband 

2000  Ohms,  bv  mail,  d*  C Of) 

this  month  only.  t 

HOT  WIRE  AMMETERS  K 


••CONTINENTAL” 

Best  make  all  over  the  world 

0-3  to  0-5  amp.,  by  £4  95 
mail,  this  month  only,  ^ 

All  literature  sent  free  with  order,  otherwise 
5c.  stamps  requested  and  credited  on  first 
order. 

iOSMOS  ELECTRIC  CO., 


When  writing,  please  mention  “Modern  Electrics  and 
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MAKE  YOUR  BIKE  A 
^ MOTORCYCLE 

at  a small  coat  by  using  our  Attackable  outfit. 
i FITS  ANY  BICYCLE.  Easily  attached.  No  special 
' tools  required.  Write  today  for  bargain  list  and 
rnCT  nnnif  describing  the  SHAW  Bicycle 
I ntu  DUUr  Motor  Attachment.  Motor- 
cycles. all  makes,  new  and  second  hand.  $35  and  up. 


Dept.  36 


SHAW  MANUFACTURING  CO. 

Galesburf,  Km  tit 


Get  Acquainted 

With  the  new  sport,  motoring  for  every- 
body. Learn  more  about  the  fascinat- 
ing little  cycle-car,  cosy,  comfortable,  fast 
and  low-priced.  Read 


Cy< 


(/  M^qjyrTE. 

Journal  of  the  Popular-Priced 
Motor  Car 

Issued  monthly,  io  cents  a copy;  $i  a year; 
an  interesting,  beautifully  printed  and  lib- 
erally illustrated  publication.  Subscribe 
now. 

Cyclecar  and  Motorette 

Emigrant  Savings  Bank  Bldg. 
New  York  City 


KEITH'S 

BIG  $2.  OFFER 

FOR  THE  \ 
HOMEBUILDER  ~ 

Artistic  id***,  unique 
plans  and  practical 
Homebuilder  helps,  to  be 
1 ariimr  h.  itu  ti  RM  found  In  tbs  tO-page  mocth- 

A BEAUTY— No.  115i.CiStU.BW  ^ number«  s t KEITH'S 

MAGAZINE  (established  14  years),  the  recognized  authority 
on  Planning.  Building  and  Interior  Decorating,  Homo*  of 
Moderate  Cost.  You  will  want  this  excellent  Homebuilder's 
Magazine,  each  issue  contains  6 to  10  House  Plsaa.  Sub- 
scription $2  a year.  Single  copies  at  new*  stands. 

OUR  BIG  OFFER — To  each  subscriber  sending  92  w»  win 
mail  postpaid,  any  one  of 

KEITH'S  FAMOUS  DOLLAR  PLANBOOKS. 

186  Plans  or  bungalows.  ITS  Plans  costing  below  $6000. 

i#4  ••  ••  co*t««L  ::  &?!*: 

185  costing  below  $4000.  50  Qtamm,  40  Duplss  and 

175  ••  «•  **  $5000.  FUts. 

_M.  L.  KEITH.  611  McKslght  Bldg*.  Mlssaspolli.  AUn.— 

.OOSE  COUPLER  PARTS 

mahogany  base  Tarnished  and  polished,  60a;  2 end  pieces 
gf  primary.  80a;  lathed  turned  pieces  for  secondary.  70a; 
support  for  rods.  15c.;  Primary  enamel  windings  finished, 
$1.50;  secondary  windings  silk  with  tope,  $1.75;  switch  ana 
knob  and  bushings,  50©. ; oontact  points  lathe  turned,  5a  each; 
t guide  rods  for  seoondary  with  binding  posts,  50e. ; bushings 
for  reds.  25c. ; slider  rod  and  slider,  55a;  binding  posts,  20o. 

All  goods  over  $1.50  sent  postpaid  any  part  ef  the  world. 
And  money  order. 

G.  S.  CROWTHER,  1414 PMlraki  SL,  victoria,  b.  C. 


When  writing,  please  mention  "M.  E.  & M.M 


To  lead  the  current  from  the  sec- 
ondary into  the  circuit  selector  switch, 
use  some  flexible  cord.  Do  not  use 
sliders  on  the  brass  rods.  Make  the 
secondary  slide  very  loose  and  free, 
because  it  will  be  found  that  the  degree 
of  coupling  is  very  essential  to  fine 
tuning  and  if  the  secondary  sticks  or 
works  hard,  it  is  rather  difficult  to 
properly  adjust.  By  building  a slider 
wire  bridge  across  the  telephone  cir- 
cuit as  shown  in  one  of  the  illustra- 
tions, the  set  becomes  a very  accurate 
decremeter  and  distance  measurer. 

A thin  hard  rubber  plate  34  by  i inch 
is  screwed  across  the  front  of  the  box 
and  over  this  is  mounted  a slider,  such 
as  is  sold  by  any  wireless  supply 
house,  on  34  by  J4  inch  brass  rod 
which  reaches  the  whole  length  of  the 
case.  The  slider  contact  rests  on  a 
very  fine  resistance  wire  and  is  hooked 
up  to  the  telephones  the  same  as  a 
potentiometer.  This  variable  shunt  is 
placed  across  the  phones  and  is  cali- 
brated by  means  of  a Wheatstone 
bridge.  Now,  by  placing  the  con- 
denser at  the  maximum  position  where 
a signal  comes  in  loudest,  then  adjust- 
ing the  bridge  until  the  signal  fades 
out  completely,  and  afterwards  noting 
this  on  cross-section  paper,  very  accu- 
rate resonance  curves  can  be  plotted 
and  from  them  the  log.  decrement  can 
be  very  easily  figured  by  previously 
published  formulae. 

If  the  experimenter  has  access  to  an 
electrical  laboratory  where  the  sensi- 
tiveness of  his  receivers  can  be  meas- 
ured, then  it  becomes  quite  an  easy 
matter  to  measure  the  incoming  en- 
ergy of  a distant  station  in  watts,  volts 
or  amperes. 

In  conclusion,  the  author  wishes  to 
state  that  if  instructions  are  minutely 
followed,  a receiving  set,  wave  meter 
and  decremeter  can  very  easily  be 
made  whose  accuracy  is  fine  enough 
for  ordinary  laboratory  work,  provid- 
ing  a good  wave  meter  and  accurate 
Wheatstone  bridge  are  used  to  cali- 
brate the  set.  It  is  very  nearly  impos- 
sible to  state  what  the  inductance  and 
capacity  of  the  different  windings  are 
going  to  be  before  they  are  finished,  and 
then  each  receiving  set  must  be  cali- 
brated with  a standard.  The  values  in 
this  article  have  been  those  of  the  writ- 
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Something  New  in  Transmitting  Sets 

A NEW  PANEL  TYPE  COMPACT  SET  OF  HIGH 

EFFICIENCY 

EFFICIENCY  IS  WHAT  COUNTS  IN  WIRELESS  APPARATUS  AND  WE  HAVE  DE- 
SIGNED AND  BUILT  EACH  SEPARATE  INSTRUMENT  WITH  THIS 
PARTICULAR  POINT  IN  VIEW. 


TAKE  ADVANTAGE  OF  OUR  EXPERIENCE  AND  GET  THE  BEST. 

OUR  STRONG  POINT  IS  NOT  PRICE,  BUT  IT  IS  QUALITY.  WE 
SELL  YOU  THE  BEST  THAT  CAN  BE  HAD  AND  AT  A FAIR  PRICE. 

This  new  panel  transmitting  set  comprises  a complete  and  up-to-date  combination  of 
instruments,  properly  mounted  and  arranged  on  a polished  marble  panel,  and  connected  up, 
ready  for  use.  In  this  type  of  set,  the  efficiency  is  much  higher,  as  the  apparatus  is  mounted 
close  together,  and  all  leads  are  very  short  and  heavy. 


The  apparatus  included,  consists  of  the  following : — Closed  core  type  H transformer, 
transmitting  condenser,  oscillation  helix,  rotary  spark  gap,  anchor  gap,  aerial  switch,  key, 
ammeter,  voltmeter,  and  hot-wire  milli-ammeter  for  aerial  circuit.  The  transformer  is  vari- 
able in  power,  and  the  condenser  capacity  may  also  be  varied,  direct  from  the  front  of  the 
panel.  The  speed  of  the  rotary  gap  may  be  varied,  allowing  different  spark  frequencies  to 
be  used.  Together  with  our  new  panel  receiving  set,  this  makes  an  ideal  outfit.  Our  new 
catalog  has  been  delayed,  but  will  be  ready  for  absolute  delivery  on  April  15.  Send  10c  in 
stamps  for  one  now. 

INI  DADT  AMT  0w*nS  to  our  rapidly  growing  business,  we  are  fitting  up 
llwlr  I I an  entirely  new  and  very  modern  plant  directly  across  the 

street  from  our  present  location,  where  we  will  make  a specialty  of  filling  your  orders  direct 
from  stock  the  same  day  we  receive  them.  Note  change  of  address,  and  send  all  corre- 
spondence to  our  new  place  at  No.  124  North  Sheridan  Ave.,  Pittsburgh,  Pa. 

EDGCOMB-PYLE  WIRELESS  MFG.  CO. 

124  No.  SHERIDAN  AVE.  PITTSBURGH,  PA. 


When  writing,  please  mention  “Modern  Electrics  and  Mechanics.” 
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Questions  and  Answers 

Questions  and  queries  pertaining  to  electrical  and  mechanical  sub- 
jects and  of  general  interest  to  all  readers,  will  be  answered  in  this 
department.  Name  and  full  address  of  the  sender  should  accompany 
all  inquiries.  Questions  that  are  not  deemed  by  the  editor  to  be  of 
general  interest,  will  not  be  published  and  no  answers  will  be  given 
by  mail. 


DEBEG  SYSTEM. 

(78)  A.  G.  A.,  Buckingham,  Quebec,  Can., 
asks: 

Q.  1.— Is  the  name  Debeg  used  by  the  Say- 
ville  station  in  addressing  the  press  dispatches 
the  name  of  a wireless  company  or  system? 

A.  1.— It  is  the  name  given  to  the  German 
Marconi  Co.  known  as  the  Deutsche  Betriebs 
Gesellschaft  fur  Drahtlose  Telegraphie,  m.  b.  h. 

Q.  2. — Where  can  I get  information  on  the 
“Logarithmic  Decrement”  ? 

A.  2. — See  article  on  this  subject  in  the 
September,  1912,  Electrician  and  Mechanic , 
by  H.  B.  Richmond. 

Q.  3. — What  is  the  power  of  Brooklyn  Navy 
Yard? 

A.  3.— s KW.  

GUNNERY. 

(79)  F.  F.,  Brooklyn,  N.  Y.,  asks: 

Q.  1. — What  is  meant  by  a 12-inch  gun,  a 
.38  or  .50  “caliber”  firearm? 

A.  1. — The  measurement  pertains  to  the  di- 
ameter of  the  bore,  being  12*,  .38*,  or  .50",  in 
the  three  cases,  respectively. 


ROTARY  VS.  STATIONARY  GAPS. 

(80)  Walter  Baird,  Meadville,  Pa.,  asks : 

Q.  1. — Will  you  please  tell  me  why  it  is 
that  I can  get  a greater  radiation  current  in 
my  aerial  when  I use  a stationary  gap  than 
when  I use  a rotary  gap? 

A.  1. — There  may  be  several  reasons  for 
this.  When  you  were  using  the  stationary 
gap  the  energy  may  have  been  going  out  over 
a broad  range  of  wavelengths,  but  on  the  ro- 
tary gap  the  set  was  probably  better  tuned, 
which  is  one  of  the  advantages  secured  by 
using  a rotary  gap;  the  energy  emitted  being 
only  a single  wavelength.  Thus,  while  the 
energy  in  the  antenna  may  appear  to  be  less 
with  the  rotary  gap,  it  is  more  efficiently  ra- 
diated than  with  the  stationary  gap,  giving 
you  a longer  range  although  the  antenna  cur- 
rent is  reduced.  There  is  also  the  additional 
feature  that  the  rotary  gap  may  be  running  at 
too  high  a speed  so  that  the  condenser  cannot 
properly  charge,  but  it  is  probably  the  former 
reason  that  causes  the  lower  reading. 

Q.  2. — Why  is  it  that  the  transformer  takes 
more  current  with  the  stationary  gap  than 
with  the  rotary  gap? 

A.  2. — The  answer  to  this  question  is  simi- 
lar to  Q.  1.  The  effective  radiation  is  greater 
•vith  the  rotary  gap  so  that  while  the  set  is 
requiring  less  input  the  effective  output  is  in- 


creased. The  over-all  efficiency  being  in- 
creased the  primary  input  is  decreased. 

Q.  3.— Is  it  true  that  the  wavelength  of 
a T aerial  is  one-half  of  what  it  would  be  if 
the  aerial  were  connected  in  L? 

A.  3.— As  a general  proposition  this  is  far 
from  being  true.  It  depends  on  the  relation 
of  the  top  length  to  the  lead-in  length.  The 
wavelength  of  a T aerial  is  somewhat  less 
than  it  would  be  for  the  same  aerial  connect- 
ed in  inverted  L.  Just  how  much  less  de- 
pends on  the  particular  aerial.  The  T aerial 
is  the  less  directive  of  the  two. 


INDUCTANCE  FORMULAE 

(81)  F.  C.  B.,  Saylesville,  R.  I.,  asks: 

Q.  i. — Will  you  please  have  the  kindness  to 
explain  how  the  inductance  of  a helix  may  be 
calculated  ? I have  tried  several  different 
formulae  and  come  out  each  time  with  vastly 
different  results. 

A.  1. — When  empirical  formulae  are  used  it 
is  very  necessary  to  carefully  consider  the 
units  of  measurement  used.  This  is  probably 
where  your  error  comes.  It  would  take  too 
long  to  explain  the  many  formulae  used,  but 
you  will  find  a seven-page  article  on  this  sub- 
ject in  the  February,  1913,  Electrician  and 
Mechanic.  A formula  which  gives  very  sat- 
isfactory results  is  as  follows: 

L = 1 X (3.1416  D n)* 

Where 

L = inductance  in  centimeters 
1 = length  of  helix  in  centimeters 
D = diameter  of  helix  in  centimeters, 
n = number  of  turns  per  centimeter. 

Q.  2. — Another  thing  I have  not  been  able 
to  understand  is  the  formula  for  Wavelength. 
When  I use  a stationary  gap  I need  a different 
value  of  capacity  than  when  I use  a rotary 
gap.  Yet  the  wavelength  does  not  appear  to 
decrease  when  the  capacity  is  cut  down  for 
the  rotary  gap. 

A.  2. — You  are  perfectly  correct  in  your  as- 
sumptions, but  you  probably  introduce  an  er- 
ror in  the  inductance  which  you  have  not  con- 
sidered. When  you  changed  from  the  station- 
ary gap  you  probably  changed  the  length  of 
your  leads,  or  the  distance  on  the  gap  over 
which  the  current  has  to  pass  before  dis- 
charging was  increased.  This  would  increase 
the  inductance  and  the  net  result  is  probably 
that  the  wavelength  has  remained  the  same. 
It  takes  but  a very  small  change  in  the  length 
of  a lead  to  effect  a wide  change  when  oper- 
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How  to  Install  Electric 

Light  said  Motor  Wiring 

Just  what  you  want  to  know  about  wiring  as  it  is  done  today 
will  be  found  explained  in  a practical  way  in  Kirchgasser’s 
pocket  edition  (1914)  “Electric  Light  and  Motor  Wiring/'  The 
clear  descriptions  and  instructions  are  supplemented  by  150 
illustrations  and  diagrams.  This  book  tells  just  how  to  proceed 
in  wiring  for  lighting  and  motor  equipments.  It  does  not  con- 
sist of  a series  of  “Don’ts”  nor  is  it  a reprint  of  the  National 
Electrical  Code. 

Tells^How  in  Plain  English 


Clear  understandable  language  is  used  throughout,  the  ability  of 
the  author  in  this  respect  being  particularly  noteworthy.  # He 
makes  it  easy  for  you.  He  had  the  reader  in  mind  at  all  times 
when  preparing  the  book. 

Even  the  size  was  made  special — it  is  a real  pocket  book  1H* 
wide  by  6*.  You  can  carry  it  without  inconvenience.  It  is  always 
of  value,  which  is  not  the  case  with  the  book  on  the  shelf. 

If  you  are  an  electrician,  contractor,  electrical  engineer, 
steam  engineer,  student,  architect,  central  station  man  or  m any 
way  interested  in  electrical  work  you  will  find  the  book  of  service 
to  you.  See  what  others  say  about  it. 

Yon  always  have  It  with  you  when  you  need  it. 

A Few  of  the  Subjects  Treated 

Bwtlos  Batraaee  Wiring  Connection*. 

Old  uid  new  (1914)  tables  of  allowable  carrying  capacities. 

Open  Work  Wiring.  How  to  Install,  what  tbe  requirements  and  reofrUVIoni 

Moulding  Wiring  (Wooden  and  Metal),  How  to  inetall,  what  the  requirement# 

and  zeetiictlons  are.  eta  

Concealed  Wiring,  How  to  T"^a1V  what  the  requirements  sad  leslrtctlons 
are,  eta 

Conduit  Wiring,  How  to  Install,  what  tbe  requirements  sad  restrictions  are, 

Armored  Conductor  Wiring.  Haw  to  Install. 

How  to  ground  conduit,  why  grounding  la  necsmsxy 

What  tbs  used  electrical  fittings  are  and  how  they  are  ussdL 

How  to  Install  fixtures. 

How  to  plan  wiring  Installations. 

Sign  Wiring. 

Generator  and  alternator  Installations 

Switchboard  OonneoUeoa 

Starting  a direct  current  generator. 

Starting  an  alternating  currant  generator. 

Connections  for  ground  dsteutor  lamps 
Motors  and  their  Installation. 

starters  and  complete  wiring  oonneoMons. 

Motor  speed  regulators  and  complete  wiring  connections. 

What  to  do  before  starting  a motor  tbe  first  time. 

Connections  for  alternating  current  motors. 

of  win  needed  for  direct  and  alternating  currant  motor  installa- 
tions. 

of  wiring  calculations  for  lighting  i 
Transformers,  connections  and  InriaUatlon. 

How  to  build  a transformer  bouse. 

What  Is  Counter  B.  ML  F. 


WHAT  OTHERS  SAY: 

"Haotrle  light  and  Motor  Wiring" 
contains  many  items  of  great  tntweet 
to  me.  Congratulate  you  upon  your  sus- 


THH  MILWAUKEE  *000.  RT.  * 
I2GHS  ca. 

It  F.  Flynn. 

The  book  oorsce  the  oubleel  woU  and 
la  In  my  opinion  a gnat  deal  superior 
to  tbe  higher  priced  boohs  ooraring  the 
same  subject  for  use  by  lbs  electriosl 
trade  worker  who  does  not  understand 
tbs  meaning  of  many  of  the  technical 


CHAR 

Investor 
rention.  Now  York. 

"Electric  light  end  Motor  Wiring"  Is 
a valuable  ooMootlon  of  Information, 
telling  just  what  son  wants  to  know. 
Allow  me  to  oongratulate  the  author. 
PROF.  W.  P.  GRAHAM. 


Tour  very  esoeUent  little  booh  on- 
''Electric  light  and  Motor  Wiring" 
has  just  been  received 
I want  to  congratnlile  you,  as  Item 
what  little  I have  examined  % It  surely 
meets  the  srants  of  a great  many  nm 
E.  H 8TTRONO.  FMdsnL 
Journal  af  Boatrldtj,  Power  A Gss 
Ban  Fraadeao,  Gab 

EncloMd  find  check  for  $1.00.  I find 
the  book  very  Interesting  and  worth  the 
cash.  R.  B.  8T0(Nm 

Supt  Sprlnklered  Bisk  Dept.. 
Phoenix  Aseuranoe  Ca  af  Tenrtsn 

I am  lmpreeeed  with  the  nature  of 
this  work.  Thera  is  a need  for  an  elec- 
trical light  and  power  wiring  handbook 
treating  tbe  eubject  in  a way  that  yuan 
does.  D.  H.  BRAYMER.  Editor, 
■eatricel  Engineering,  Atlanta  On. 


r 


INTRODUCTORY  PRICE,  $1.00 

A price  eo  low  that  no  one  can  afford  to 
be  without  it,  even  if  only  remotely  inter- 
ested in  electrical  work.  Sign  and  mail 
the  coupon  to-day — the  a book  will  be  for- 
warded promptly,  prepaid. 

Electroforce  Publishing  Co..  

13  Stroh  Building,  Milwaukee,  Wle.  i city state 


ELECTROFORCE  PUBLISHING  CO. 

18  Stroh  Bldg.,  Milwaukee,  Wls. 
Gentlemen  i— Enclosed  fiad  $1*00  for  whfteh 
forward  me  postpaid,  ono  copy  of  ^Hleo- 
tric  Light  and  Motor  Wlringr.” 

Name 


When  writing,  please  mention  "Modern  Electrics  and  Mechanics." 
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ating  on  such  short  wavelengths  as  are  re- 
quired for  amateurs.  Your  wavelength  is  the 
same  whether  the  gap  is  running  or  standing 
still. 

HIGH  VOLTAGE 

(8 2)  P.  VV.  R.,  Scranton,  Pa.,  writes: 

Q.  1. — He  has  been  proposing  to  make  a 
50,000-volt  transformer,  but  has  been  told  by 
a presumably  reliable  authority  that  a better 
method  is  to  employ  an  inductance  in  series 
with  two  condensers ; that  the  difficulty  of  in- 
sulating the  latter  is  much  less  than  with  the 
transformer.  Could  we  give  some  directions? 

A.  1. — It  is  true  that  very  high  voltages  can 
be  produced  by  properly  connecting  an  in- 
ductance with  a capacity,  but  for  any  particu- 
lar voltage  the  adjustment  is  close,  and  to 
know  just  what  the  voltage  becomes  is  diffi- 
cult. When  you  alter  any  one  item  of  die 
whole  equipment,  the  “resonant”  condition 
may  entirely  disappear.  What  has  been  sug- 
gested to  you  is  described  in  Tesla's  small  book 
entitled,  “Experiments  with  High  Frequency 
Alternating  Currents.”  This  is  certainly 
worth  your  reading,  but  we  feel  sure  you  wilL 
decide  that  the  apparatus  and  adaptations  do 
not  fit  your  requirements. 

RADIO  APPARATUS 

(83)  Doan  Washburne,  Plainfield,  N.  J., 
asks : 

Q.  1. — Where  can  I get  a description  of  the 
construction  and  operation  of  a tikker  de- 
tector? 

A.  1. — The  December,  1913,  Electrician  and 
Mechanic  contained  an  article  on  this  sub- 
ject by  Mr.  P.  J.  O'Gara. 

Q.  2. — What  back  number  contains  a de- 
scription of  how  to  make  a loose-coupled  re- 
ceiving set? 

A.  2. — The  February,  1910,  Electrician  and 
Mechanic  contains  an  article  on  the  construc- 
tion of  an  entire  receiving  set.  including  a 
loose-coupled  receiving  transformer. 

HE  COULDN’T 

The  Artist — I want  you  to  pose  for 
my  picture,  “The  Prodigal  Son.” 

The  Tramp — Can’t  do  it. 

The  Artist — Why  not? 

The  Tramp — Veal  doesn’t  agree  with 
me. — London  Illustrated  Bits. 


Statement  of  the  ownership,  management,  circula- 
tion. etc.,  of  Modern  Electrics  and  Mechanics: 
Published  monthly  at  New  York,  N.  Y.;  Editor  A.  C. 
Lescarboura,  82  Union  Square,  New  York;  Managing 
Editor,  None.  Business  Manager,  O.  J.  Ridenour,  S2 
Union  Square,  New  York.  Publisher,  Modem  Pub- 
lishing Company,  82  Union  Square,  New  York.  Own- 
ers, Modern  Publishing  Company.  82  Union  Square. 
New  York;  O.  J.  Ridenour,  82  Union  Square,  New 
York.  Known  bondholders,  mortgagees,  and  other 
security  holders,  holding  1 per  cent,  or  more  of  total 
amount  of  bonds,  mortgages  or  other  securities:  None. 

MODERN  PUBLISHING  COMPANY. 

(Signed)  Orland  J.  Ridenour, 

Business  Manager. 

Sworn  to  and  subscribed  before  me  this  18th  day  of 
March,  1814. 

[seal]  Harry  S.  Wallenstein, 

Notary  Public,  N.  Y.  County,  No.  4011. 
When  writing,  please  mention  “M.  E.  & M.”  (My  commission  expires  March  80th,  1915.) 


The  Mignon  Studios 
of  Dancing 

2628-2630  Broadway,  NEW  YORK 

Bet.  99th  and  100th  Sts.  Tel.  1396  and  533  Riverside 


Most  exclusive  and  enjoyable 
method  of  learning  all  the 

MODERN  DANCES 

Under  the  personal  supervisions  of 
expert  and  refined  lady  and 
gentleman  instructors. 

TERMS — 3 private  lessons,  $5. 

7 private  lessons,  $10. 

Private  Classes,  Special  Rates. 
RESULTS  GUARANTEED 

Use  of  Hall  can  be  had  for  DANCES  and 
PARTIES.  $10.00  per  night,  with  music. 


FREE!! 

Handsome  photo- 

6 gravure  Art  Posters 
in  Sepia  Brown  on 
heavy  white  stock  19 
z 10  with  one  year's 
subscription  to  the 

Baseball 

Magazine 

$1.50  per  year — 
Canadian  $2.00 

Published  the  year  round. 
On  sale  10th  of  the  month, 
15c  per  copy  at  ell  News 
Dealers. 

Sample  Copy  Sent  FREE  on  Request 

Send  us  25c.  (stamps  or  coin)  and  we  will  mail  you  pre- 
paid one  of  these  Art  Posters  and  a Sample  Copy.  If, 
after  reading  sample  copy,  you  decide  to  subscribe,  you 
need  only  send  $1.25  additional  for  a year's  subscription. 
WRITE  AT  ONCE.  This  offer  may  be  withdrawn  with- 
out notice. 

B.  B.  Magazine  Co.,  70  5th  Ave.,  N.  Y. 

Gentlemen : Enclosed  find  25c.  for  which  send  me  art 
poster  and  sample  copy  of  B.  B.  Magazine,  with  the  under- 
standing if  1 subscribe  for  one  year,  I need  only  send  $1.26 
additional. 

Name Street 
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Cla«M*d  Department 

You  will  find  it  a good  investment  to  use  these 
columns. 

Advertisements  in  this  department  10  cents  a 
word;  no  display  of  any  kind.  Payable  in  ad- 
vance, by  currency,  check,  money  order  or  stamps. 
Count  7 words  per  line. 

5%  discount  for  6 insertion* 

10%  discount  for  12  insertions 
'within  one  year. 

One  of  the  most  profitable  high  grade  classified 
mediums  in  the  United  States.  Try  it  out. 

Advertisements  for  the  July  issne 
must  be  in  onr  hands  not  later  than 
Jnne  1st. 


AGENTS 


FIFTY  CENTS  (IN  QUANTITIES)  BUYS  A 
full  size  compressed  air  clothes  washer;  patented  Jan. 
SO.  1914.  Women  grab  it  at  $1.50.  Weighs  two 
pounds.  Thoroughly  cleans  tub  of  clothes  in  three 
minutes.  Washday  now  a pleasure.  Mr.  Marrick 
earned  $90  first  three  weeks.  A Kansas  boy  earned 
$55.40  outside  school  hours  in  one  month.  Send  for 
catalog  to-day  and  get  your  county  right.  No  charge 
for  territory.  Wendell  Co.,  306  Oak  St.,  Leipsic,  O.  * 

ANYBODY  CAN  EARN  $3C  WEEKLY  SELLING 
our  household  and  office  specialties.  L.  S.  Manufac- 
turing Company,  Michigan  City,  Indiana. 


AGENTS:  LEARN  HOW  TO  BUILD  UP  A 

permanent  paying  business  selling  “Quikernlightning” 
cleaner  for  the  hands;  every  automobilist,  garage 
hand  and  machinists  are  prospects;  a demonstration 
means  a sale;  we  furnish  samples  free;  exclusive  ter- 
ritory; repeat  orders;  we  will  help  you.  Write  for 
free  sample.  Joliet  Novelty  Co.,  Joliet,  111. 


$50.00  PER  WEEK  AND  UP.  HOW  FAR  UP 
depends  on  you.  Enormous  sums  are  being  made  by 
Oxygenator  Salesmen  — one  hase  made  $21,500  in 
three  years;  another  $6,000  in  one  year;  another 
$4,500  in  six  months.  Western  Oxygenator  Co., 
Beatrice,  Neb.  (r)* 


AGENTS— SALARY  OR  COMMISSION.  GREAT- 
est  seller  yet.  Every  user  pen  and  ink  buys  on 
sight.  200  to  500  per  cent,  profit.  One  agent’s  sales 
$620  in  six  days;  another  $32  in  two  hours.  Mon- 
roe Mfg.  Co.,  X 38,  La  Crosse,  Wis. 


AUTOMOBILES 


USE  AN  AIR-FRICTION  1914  MODEL  “C .”  IN- 
creases  power  and  economy  of  motor  one-half.  Abso- 
lutely impossible  to  choke  or  load.  Uses  distillate, 
gasoline  or  half  kerosene  with  finest  results.  Starts 
easy  in  coldest  weather.  We  fit  all  motors,  guaran- 
teeing definite  results  or  refund  money.  Exclusive 
county  rights.  Liberal  exchange  on  other  carbure- 
tors. The  Air-Friction  Carburetor  Co.,  Dayton,  Ohio. 

(O* 


DO  YOU  WANT  THIS  BOOK  WHICH  TELLS 
you  how  to  test  and  operate  all  different  kinds  of 
electrical  apparatus,  from  generators  and  motors  to 
lamps  and  bells?  Only  $1.50  postpaid.  “Electricians’ 
Operating  and  Testing  Manual,”  by  Henry  C.  Horst- 
mann  and  Victor  H.  Tousley,  16mo.,  full  leather, 
and  chuck  full  of  the  right  kind  of  information,  which 
can  be  readily  mastered  by  the  layman  as  well  as 
the  experienced  man.  Modern  Publishing  Co.,  82 
Union  Square,  New  York.  (r) 


WE  CAN  FURNISH  ANY  BOOK  ON  WIRE- 
less  published.  Write  Book  Dept.,  Modern  Publish- 
ing Co.,  89  Union  Square,  New  York.  (r) 


BUSINESS  OPPORTUNITIES 


FREE  FOR  SIX  MONTHS— MY  SPECIAL  OF- 
fer  to  introduce  my  magazine  “INVESTING  FOR 
PROFIT.”  It  is  worth  $10  a copy  to  any  one  who 
has  been  getting  poorer  while  the  rich  richer.  It 
demonstrates  the  REAL  earning  power  of  money,  and 
shows  how  any  one,  no  matter  how  poor,  CAN  ac- 
quire riches.  “INVESTING  FOR  PROFIT”  is  the 
only  progressive  financial  journal  published.  It  shows 
how  $100  grows  to  $2,200.  Write  NOW  and  I’ll 
send  it  six  months  free.  H.  L.  Barber,  418-20  W. 
Jackson  Blvd.,  Chicago.  (8)* 


SPARE  TIME  — NO  CANVASSING.  REPORT 
information,  news,  names,  etc.,  to  us.  We  have  es- 
tablished markets.  Particulars  for  stamp.  “Nisco,” 
HDF,  Cincinnati.  (r)* 


START  A MAIL  ORDER  BUSINESS  OF  YOUR 
own.  Small  capital.  Spare  time.  27  plans.  Send 
for  particulars.  Dept.  N,  Mutual  Opportunities  Ex- 
change, Buffalo,  N.  Y.  (10)* 


LEARN  HOW  TO  BUILD  UP  A PERMANENT 
paying  business  selling  “Quikernlightning”  cleaner 
for  the  hands;  every  automobilist,  garage  hand  and 
machinist  are  prospects;  a demonstration  means  a 
sale;  we  furnish  samples  free;  exclusive  territory; 
repeat  orders;  we  will  help  you.  Write  for  free 
sample.  Joliet  Novelty  Co.,  Joliet,  111. 


ACTIVE  PERSON  MAY  EARN  PLEASANT  IN- 
dependent  living  writing  for  newspapers.  Particulars. 
News  Press  Bureau,  72  News  Bldg.,  Medina,  N.  Y. 

(6) 


WE  ANALYZE  EVERYTHING.  RELIABLE 
formulas  furnished.  Electrical  problems  solved.  Ex- 
pert chemists.  G.  Laboratories,  721  East  161st  St., 
New  Yoih. 


BUILD  A BUSINESS  OF  YOUR  OWN.  GET 
away  from  wage  slavery.  We  have  over  ten  thou- 
sand best  formulas  and  trade  secrets^  bound;  sent 
postpaid  for  $3.00.  Any  one  is  worth  price  asked  for 
all.  Get  out  of  the  rut!  Say,  “I  will.”  Circular 
of  list  sent  for  the  asking.  Write  to-day — Now. 
Cleveland  Technical  Supply  Co.,  10217  Hampden 
Ave.,  Cleveland,  Ohio. 


SELL  HERBS  BY  MAIL.  NEW  IDEA  IN- 
struction  book  worth  dollars,  only  10c.  Indiana 
Herb  Gardens,  Box  M,  Hammond,  Ind.  (1) 


THE  BEST  MAIL  ORDER  PROPOSITION  ON 
earth.  Particulars  free.  Luther  Gordon  Co.,  North- 
western Bldg.,  Chicago.  (7)* 


BREED  MINK.  BIG  RETURNS.  PARTICU- 
lars,  stamp.  George  Norton,  Pleasantville,  N.  Y. 


WELDING 


WELDING  PLANTS  THAT  ARE  SAFE.- COM- 
plete  with  tanks  and  material  ready  to  operate,  $75.00. 
Other  models  from  $60.00  up.  Also  sold  on  monthly 
payment  plan.  Address  M.  E.  M.,  Bermo  Welding 
Apparatus  Co.,  Omaha,  Neb. 


MACHINERY 


INVENTORS:  . WE  MANUFACTURE  METAL 
articles  of  all  kinds  to  order.  Also,  special  ma- 
chinery, tools  and  dies,  punchings,  lathe  and  screw 
machine  work,  metal  spinnings,  castings,  plating, 
wood  and  metal  patterns,  etc.  Send  sample  for  esti- 
mate and  expert  advice,  free.  The  Eagle  Mfg.  Co., 
Dept.  D,  Cincinnati,  Ohio.  (r)* 


OUR  80-PAGE  BOOK,  “THE  WIRELESS  TELE- 
phone,”  will  be  found  invaluable  to  those  interested 
in  the  science.  This  book  contains  57  illustrations 
and  is  considered  a masterpiece.  Send  $0.25  in 
«namps,  coin  or  M.  O.  to  Moaem  Publishing  Co.,  82 
Union  Square,  New  York  City.  (r) 


MODELS  MADE  FOR  INVENTORS:  GENERAL 
machine  work;  designing  and  perfecting;  developing 
automatic  devices  and  machinery.  In  a position  to  do 
all  kinds  of  light  tool  and  machine  work.  Prices 
reasonable;  estimates  cheerfully  given.  Ideal  Ma- 
chine Works,  61  Ann  St.,  New  York  City.  (r)* 
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INSTRUCTION 


“SPANISH-IN-A-WEEK,"  BY  T.  S.  ROMERO, 
embodying  a near  method,  scientific,  exact,  comprehen- 
sive, by  an  expert  teacher  of  pure  Castillian  Spanish. 
This  book  contains  the  fundaments  of  the  language, 
easily  grasped  and  of  sufficient  vocabulary  to  enable 
any  one  to  obtain  a working  knowledge  of  Spanish. 
Every  word  phonetically  pronounced.  Appendix  con- 
tains geographical  information  in  Spanish  and  Eng- 
lish of  all  Latin-America.  Sent  postpaid,  cardboard 
60c,  cloth  76c.  Modern  Publishing  Co.,  82  Union 
Square,  New  York.  (r) 

BRIEFHAND.  A COMBINATION  OF  LONG- 
hand  and  shorthand,  enables  you  to  write  as  fast  as 
the  average  stenographer.  Send  60c  (stamps)  for 
self-teaching  manual  containing  9000  illustrations  and 
complete  instructions.  Saves  time  and  money  spent 
at  school.  Premier  Briefhand  School,  Dept.  K,  Wash- 
ington. D.  C.  (10) * 

FREE  TUITION  BY  MAIL  — CIVIL  SERVICE 
mechanical  drawing,  stationary  engineering,  electric 
wiring;  agriculture,  poultry,  normal,  bookkeeping, 
shorthand  and  typewriting  courses.  For  free  tuition, 
apply  Carnegie  College,  Rogers,  Ohio.  (r)* 

HELP  WANTED 


FREE  ILLUSTRATED  BOOK  TELLS  OF 
about  800, COO  protected  positions  in  U.  S.  service. 
Thousands  of  vacancies  every  year.  There  is  a big 
chance  here  for  you,  sure  and  generous  pay.  lifetime 
employment.  Just  ask  for  booklet  S-947.  No  obliga- 
tion. Earl  Hopkins,  Washington,  D.  C.  * 

$6  DAILY  EASILY  EARNED  AT  HOME  SPARE 
time,  silvering  mirrors.  No  capital.  Free  instructing 
booklet  tells  you  how  to  make  $6  daily.  Patterson  & 
Co.,  Dept.  N,  Brookville,  Ky.  (9 )ir 

I WILL  START  YOU  EARNING  $4  DAILY  AT 
home  in  spare  time  silvering  mirrors;  no  capital; 
free  instructive  booklet^  giving  plans  of  operation. 

G.  F.  Redmond,  Dept.  A.  G.,  Boston,  Mass. (4)ih 

THOUSANDS  OF  GOVERNMENT  POSITIONS 
open  to  men  and  women  over  19.  $90  month.  Vaca- 

tions. Short  hours.  Write  immediately  for  free  list 
of  positions  now  available.  Franklin  Institute,  Dept. 
G208,  Rochester,  N.  Y. 


MAGIC 


FREE  ILLUSTRATED  BOOK  ON  HYPNOTISM 
and  other  occult  sciences  to  all  who  send  their  ad- 
dress. Write  to-day  and  learn  how  to  influence  and 
control  others.  M.  D.  Betts,  Sta.  147,  Jackson,  Mich. 

(r)* 


STAMPS,  COINS,  ETC. 


78  VARIETIES  UNUSED  HAITI.  INCLUDING 
inverted  surcharges,  $4.96.  Immense  value.  Cali- 
fornia Stamp  Exchange,  Ontario,  Cal. 


PHOTOGRAPHY,  CAMERAS  & SUPPLIES 

KODAKS,  GRAFLEX  CAMERAS,  LENSES  — 
Everything  photographic;  get  bargain  list.  You  can 
save  money  by  sending  your  order  to  Willoughby, 
Broadway  and  11th  St,  New  York.  (r)A’ 

THE  BEST  COST  LESS.  WRITE  FOR  SPE- 
cial  prices  oh  Quality  Kodak  Finishing.  Shop,  Box 
628,  Portsmouth,  Ohio.  (6) 

WE  BUY,  SELL  AND  EXCHANGE  BARGAINS 
in  microscopes,  telescopes,  binocular^  cameras,  etc. 
Bargain  list  sent  Kahn  & Son,  Opticians,  64  John 
St,  New  York.  Established  62  years.  (r)* 

HAVE  YOU  A CAMERA?  WRITE  FOR  SAM- 
ples  of  my  magazines,  American  Photography  and 
Popular  Photography,  which  tell  you  how  to  make 
better  pictures  and  earn  money.  F.  R.  Fraprie,  624 
Pope  Bldg,  Boston. 

ENLARGEMENTS  FOR  AMATEURS  AND 
tourists.  The  better  kind.  8 x 10  size,  26c.  Other 
sizes  from  18c  up.  Send  for  attractive  price  list 
Wilkes-Barre  Photo  Enlarging  Co.,  P.  O.  Box  288, 
Wilkes-Barre,  Pa. 

“WIRELESS  HOOK-UPS,”  CONTAINING  96 
pages  and  100  hook-ups,  is  full  of  diagrams  fully 
illustrating  every  possible  wireless  connection.  This 
book  will  enable  wireless  men  to  get  excellent  results. 
Sent  postpaid  for  $0.96.  Modern  Publishing  Co.,  82 
Union  Square,  New  York.  (r) 


ROOKS,  ETC. 


SECOND-HAND  BOOKS:  HALF  PRICES  ON 

every  conceivable  subject;  new  26  per  cent  discount; 
books  bought;  catalogues  free.  Foyle,  121  Charing 
Cross  Road,  London,  England.  (ll)'ft’ 


FREE  CATALOG  OF  REAL  FASCINATING 
books  on  white  slavery,  sex,  etc.  For  men  only.  D. 
Williams  Publishing  Co.,  721  North  Dearborn  St, 
Chicago. 


HUNDRED  WAYS  OF  KISSING  GIRLS  AND 
other  things;  something  real  good.  Price  26c.  J.  M. 
Sheridan,  417  East  161st  St,  New  York  City.  (8) 

YOUR  LIBRARY  IS  NOT  COMPLETE  WITH- 
out  a copy  of  Bound  Volume  No.  4 of  Modem  Elec- 
tric.t,  containing  968  pages,  with  over  1.009  illustra- 
tions and  1,900  questions  and  answers  on  topics  of 
vital  importance  to  you.  Elegantly  bound  in  black 
cloth;  gold  stamped.  Our  supply  is  limited,  so  order 
to-day  while  you  think  of  it  and  you  will  not  be 
disappointed.  Price,  $9.00;  40c  extra  by  mail  in 
U.  S. ; 76c  extra  in  Canada.  Modern  Publishing  Co., 
82  Union  Square,  New  York,  N.  Y.  (r) 


READ  “SHE,”  CLASSY  800-PAGE  BOOK,  CSc. 
16  art  Photos,  10c.  Catalog.  2c.  M.  E.  Albert  Pub. 
Co.,  697  Gates  Ave.,  Brooklyn,  N.  Y.  * 


BOOKS  ABOUT  ELEVATORS  — BEST  PUB- 
lished.  Morse,  19  Union  PI.,  Yonkers,  N.  Y. 


FASCINATING  BOOKS:  SAMPLES  AND  CAT- 
alogue,  10c.  Taylor  Brothers.  X2129  Clifton,  Chi- 
cago. 


THIS  ELECTRICAL  DICTIONARY  WILL  JUST 
fit  in  your  vest  pocket.  Cany  it  around  with  you 
while  you  are  at  work.  “Han<fy  Vest  Pocket  Electri- 
cal Dictionary,”  by  Wm.  L.  Weber,  M.E.,  containing 
upwards  of  4,800  words,  terms  and  phrases  employed 
in  the  electrical  profession  with  their  definitions  given 
in  the  most  comprehensive  manner.  Full  leather 
cover,  60c  postpaid.  Modern  Publishing  Co.,  82 
Union  Square,  New  York.  (r) 

PRINTING  AND  ENGRAVING 

100  GOOD  ENVELOPES,^  40c • BUSINESS 
cards,  87c;  60  visiting  cards,  22c.  Printing  postpaid. 
16-year  mail  service.  Amity  Specialty  Press,  Card 
Dept.,  AmityviUe,  N.  Y. 


YOUR  NAME  PRINTED  ON  100  FINEST 
quality  cards,  80c.  Address  10c  extra.  Plain, 
Script  or  Old  English.  Samples.  Owen  Dicks,  Dept. 
M,  Kenraore,  N.  Y. 


“U“  NEED  PRINTING 

1,000  Letter-Heads  or  Envelopes,  $9.60;  6,000  or  more, 
$1.76.  Blackledge  Press,  1806  Reed  St.  Philadel- 
phia, Pa. 


600  BUSINESS  CARDS  PRINTED  TO  YOUR 
order,  75c.  Geo.  Birt,  Russell  Ave.,  Indianapolis, 
Ind.  (8) 


GUMMED  LABELS,  8,000,  $1.00.  1x2  INCHES'. 
Catalogue  free.  Helmus  Company,  Hoboken,  N.  J. 


REAL  ESTATE 


FOR  SALE:  60  ACRES  OF  FINE  LAND.  ON 

Grapd  Island,  N.  Y.,  fronting  on  the  beautiful  Nia- 

gara  River,  right  across  from  Buffalo;  suitable  for 
igh  grade  development,  bungalow  plots,  gentleman’s 
estate  or  farming;  nearly  600  feet  shore  front  with 
riparian  rights;  price,  $800  per  acre;  worth  $500; 
liberal  terms  will  be  made  with  responsible  parties; 
house  and  barns  near  shore.  Address  W.  H.  Nor- 
throp, Grand  Island,  Erie  County,  New  York.  (r) 


WANTED 


FIREARMS  WANTED.  BUY  OR  EXCHANGE 
all  sorts.  Stephen  Van  Rensselaer,  West  Orange, 

hj.  cn 

MODERN  ELECTRICAL  CONSTRUCTION.  BY 
Henry  C.  Horstmann  and  Victor  H.  Tousley.  A new 
revised  and  enlarged  edition,  16mo.,  868  pages.  178 
diagrams.  Pocket  size,  full  leather  limp.  Price.  $1.60 
postpaid.  Modern  Publishing  Co.,  88  Union  Square, 
New  York.  (r) 
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PATENTS 


FOR  SALE 


1868— MIATT— PATENTS— 1914— i.e.f  46  YEARS’ 
personal,  practical  and  successful  experience  in  pro- 
curing U.  S.  and  Foreign  Patents,  Registrations  of 
Trade-Marks,  Labels,  Prints,  Copyrights,  etc.  Also 
as  Counsellor  and  Expert  in  Patent  Causes.  Personal 
attention  given  to  all  business  assumed  by  mutual 
consent,  but  only  on  reasonable  compensation  for 
time  and  labor  involved.  Terms  moderate,  but  not 
contingent.  Information  and  advice  freely  given,  but 
no  circular  literature.  Branch  Office,  Washington, 
D.  C.,  for  transaction  of  business  with  Patent  Office 
direct.  Reliable  and  competent  foreign  representa- 
tives. Geo.  W.  Miatt,  Attorney  and  Counsellor  at 
Law  and  Patent  Expert.  Patent  business  exclusively. 
Offices,  Temple  Court,  cor.  Nassau  and  Beelcman  Sts., 
New  York  City.  (r) 

FREE-LIST  OF  PERSONS  WHO  WANT  TO 
buy  patents,  prizes  offered  by  manufacturers  and 

lists  needed  inventions.  Randolph  & Co.,  047  F St., 
Washington,  D C.  (r)* 

. PATENTS*  THAT  PROTECT  AND  PAY  — AD- 
vice  and  books  free.  Highest  references.  Best  re- 
sults. Promptness  assured.  Send  sketch  or  model 
for  free  search.  Watson  E.  Coleman,  Patent  Lawyer, 
624  F St.,  Washington,  D.  C.  (r)^ 


PATENTS  AND  TRADE-MARKS.  ELECTRICAL 
and  mechanical  a specialty.  Book  tree.  Joshua  R. 
H.  Potts,  Patent  Lawyer,  8 Dearborn  St.,  Chicago; 
805  G St.,  Washington;  089  Chestnut  St.,  Philadel- 
phia-  (5)+ 

IDEAS  WANTED  — MANUFACTURERS  ARE 
writing  for  patents  procured  through  me.  Three 
books  with  list  200  inventions  wanted  sent  free.  Ad- 
vice free.  I get  patent  or  no  fee.  R.  B.  Owen,  44 
Owen  Bldg.,  Washington,  D.  C. 


FOR  HONEST  ADVICE  AND  REAL  PATENTS 
at  low  cost,  consult  John  O.  Seifert,  Patent  Attorney, 
60  Church  St,  New  York.  (2) 


INVENTIONS  SOLD  ON  COMMISSION.  PAT- 
ents,  models  free.  German  Amer.  Syndicate,  801-3 
Milwaukee  Ave.,  Chicago.  if 


C.  L.  PARKER,  PATENT  ATTORNEY,  8 Mc- 
Gill Bldg.,  Washington,  D.  C.  Inventors'  handbook, 
“Protecting,  Exploiting  and  Selling  Inventions,"  sent 
free  upon  request.  (r)A’ 


MOTION  PICTURE  PLAYS 


WRITE  MOVING  PICTURE  PLAYS;  $6C  EACH; 
all  or  spare  time:  no  correspondence  course.  Details 
free.  Atlast  Publishing  Co.,  863,  Cincinnati  Ohio. 

(D* 


PICTURES  AND  POST  CARDS 


24  ARTISTIC  BEAUTY  POSES,  “BEAUTIFUL 
Woman,"  10c.  New  80-page  book  for  gentlemen,  12c. 
Both  2Cc.  Normal  Specialty  Co.,  M 7,  Englewood, 
Chicago. 


BETTER  THAN  “SEPTEMBER  MORN!"  TWO 
new  pictures  by  same  painter.  These  and  "Septem- 
ber Morn,"  silver  quarter.  Photo  Artist,  Box  692, 
Minneapolis,  Minn. 


FOR  MEN,  THREE  HANDSOME  POST-CARDS' 
the  kind  you  want  but  seldom  get,  10c;  8 for  25c 
(sealed).  La  Due  Co.,  St.  Paul,  Minn. 

LOOK  — 100  PHOTOGRAPHIC  POSTCARDS 
from  any  size  negative,  $2  postpaid;  1,000  cards,  $15; 
titled  free.  Essex  Photo,  Box  1808,  Boston. 


DRAWING  MATERIALS 


DRAWING  MATERIALS  — BIG  CATALOGUE 
free.  Stevenot  Company,  8 Cooper  Union,  New  York. 


DRAWING  MATERIALS  — SEND  FOR  OUR 
catalogue.  Free  instructions  in  drawing  given  away. 
T.  & T.  Co.,  30  Clinton  S4.,  Newark,  N.  J. 


BABY  GAS  OR  GASOLINE  ENGINE,  QUAR- 
ter  horsepower,  only  $9.60.  One-half  kw.  glass  plate 
variable  sending  condenser,  only  $8.00.  Have  two 
fine  step-down  transformers,  26  different  voltages, 
about  100  watt,  only  $5.00  each.  One  100-watt 
transformer  and  rectifier,  central  point  arrangement, 
will  furnish  one  to  fifteen  volts  direct  current  from 
110-volt,  a.c.,  only  $10.00.  Have  only  one  of  each 
above.  Write  quickly.  W.  H.  Hirsch,  126  South 
Eleventh  St.,  Pittsburgh,  Pa. 


ALL  FIRST-CLASS*  AMATEURS  NOW  USE 
“Bellurium,"  the  most  sensitive  of  all  detector  min- 
erals. Particularly  efficient  for  long-distance  work. 
Small  piece,  26  cents:  per  ounce,  76  cents,  postpaid. 
Harry  Weber,  824  East  Third  St.,  Canal  Dover, 
Ohio. 


EXPERIMENTERS:  PRESERVE  SENSITIVE- 

ness  of  detector  minerals.  Ad.  under  Wireless. 
H.  H.  Hawkins. 


FOR  SALE:  60  CYCLE,  110  VOLT  WIRELESS 
transformer,  12,000  seoondaiy-voltage,  260  watt  ca- 
pacity, used  about  one  week;  cheap.  Elmer  H os- 
kin  son,  Chester,  W.  Va. 


$9  OMNIGRAPH,  TO  LEARN  TELEGRAPHY 
for  $5.  Capellino,  688  68th  St,  Brooklyn,  N.  Y 


FOR  SALE  — H-KILOWATT  CLOSED  CORE 
transformer,  oil  condenser,  new  oscillation  trans- 
former, and  key.  Lawrence  D.  King,  New  Carlisle, 
Indiana. 


SMALL  SENDING  AND  RECEIVING  SET, 
cheap.  Donald  Kelsey,  67  Rankin  St,  Rockland, 
Maine. 


ELECTRICAL  APPARATUS 


DETECTIVE  PHONE— MAKE  ONE  YOURSELF. 
You  can  hear  a whisper.  Plans  and  information, 
26c.  Lobe  Mfg.  Co.,  167  W.  102d  St,  New  York 
City. 


CHEMICALS  FOR  RENEWING  OLD  DRY  BAT- 
teries.  Large  supply  with  directions,  86  cents. 
Scientek  Laboratories,  Dept  B,  Madison,  Me. 


EXCHANGE 


WILL  EXCHANGE  — WOOD  LATHE,  SCROLL 
saw  moving  picture  machine,  films.  Want  headset, 
preferably  8000  ohm.  State  condition.  Homer  Zink, 
care  Baltzly  Co.,  Massillon,  Ohio. 


TELEGRAPHY 


TELEGRAPHY  — MORSE  AND  WIRELESS  — 
Railway  accounting  (station  agency)  taught  quickly. 
Railroad  and  Western  Union  Wires  and  complete 
Marconi  wireless  station  in  school.  Oldest  and  larg- 
est school.  Expenses  low— can  earn  part  Positions 
secured.  Catalogue  free.  Dodge's  Institute,  Sixth 
St.,  Valparaiso,  lnd.  (*)★ 


WIRELESS.  COMMERCIAL  AND  RAILROAD 
telegraphy  taught  free  by  mail.  Send  for  details. 
Brooklyn  Telegraph  School,  W.  U.  Telegraph  Bldg., 
318  Fulton  St.,  Brooklyn,  N.  Y.  (6)* 

TELEGRAPHERS.'  WORKING  CONDITIONS, 
wage  schedule,  explained  free.  Pelnar  School  of 
Telegraphy,  Madison,  Wis.  (1) 


“HOW  TO  MAKE  WIRELESS  INSTRUMENTS." 
bv  20  Wireless  Experts,  containing  96  pages  and  75 
illustrations,  written  expressly  for  wireless  amateurs, 
and  is  a book  that  vou  cannot  afford  to  be  without. 
Price,  26c  postpaid.  Modern  Publishing  Co.,  82 
Union  Square,  New  York  Qty.  (r) 
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WIRELESS 


EXPERIMENTERS:  BOSTON  VARIABLE  CON- 
denser,  25  aluminum  plates,  mahogany  case,  $2.75; 
detectors,  $1.75;  tuners,  $2.60.  Our  catalogue  with 
full  line  of  instruments  and  supplies  sent  for  2c 
stamp.  A.  W.  Bowman  & Co.,  55 lA  Sudbury  St., 
Boston,  Mass. 


GET  OUR  NEW  RECEIVING  TRANSFORMER 
and  increase  the  efficiency  of  your  station.  See  ad. 
on  another  page.  Colby’s  Telegraph  School,  Auburn, 


WIRELESS  MAP  — NEW  REVISED  EDITION. 
Needed  in  all  stations.  Shows  everything  wireless, 
price  with  scale,  $1.00.  Order  now  ana  get  free 
code  charts.  Circulars  free.  Agents  wanted.  B. 
Francis  Dashiell,  Irvington,  Md. 


EXPERIMENTERS.  PRESERVE  SENSITIVE- 
ness  of  detector  minerals.  New  instrument.  Little 
but  “big.”  Try  a mineral  changer.  Avoid  handling. 
Watch  results.  Postpaid,  25c  coin.  H.  H.  Hawkins, 
17  W.  Rich  St.,  Columbus,  Ohio. 


IMPREGNATED  PAPER  PULP  TUBES,  UN- 
equaled  for  making  wireless  instruments;  other  raw 
materials.  Send  for  price  list.  Schenectady  Wireless 
Supply  Co.,  Schenectady,  N.  Y. 


STRANDED  PHOSPHOR  BRONZE  — J*  CENT 
foot.  Sample,  6 cents.  961  Putnam  Ave.,  Brook* 
lyn,  N.  Y. 


JUST  OFF  THE  PRESS  — BOUND  VOLUME 
No.  6 of  Modern  Electrics;  contains  more  real  inf  or* 
mation  than  is  found  in  $50.00  worth  of  electrical 
books;  1,344  pages;  2,100  illustrations;  1,060  ques- 
tions and  answers.  A veritable  encyclopedia  on  elec- 
tricity. If  you  are  a student  of  electricity  or  desire 
to  keep  in  touch  with  the  electrical  progress  of  the 
world  you  can’t  afford  to  be  without  this  wonderful 
collection  of  data  on  invention,  illustrations  and 
writings  of  leading  authors  from  every  part  of  the 
world.  Positively  only  39  sets  left.  Orders  will  be 
filled  as  received  and  money  returned  when  supply 
is  exhausted.  Price,  $3.00;  65c  extra  by  mail  in 
U.  S.;-95c  extra  in  Canada.  Modern  Publishing  Co., 
82  Union  Square,  New  York,  N.  Y.  (r) 


GALENA  AND  SILICON  USERS— SPECIAL 
contact  wire.  Your  crystal  detector  is  not  complete 
without  it.  Six  inches  at  the  ridiculous  price  of  two 
dimes.  Buy  it,  try  it.  and  you’ll  recommend  it. 
Berkeley  Radio  Laboratories,  2C,01  Alston  Way, 
Berkeley,  Cal. 


MECHANICS 


CLEAN.  HANDS  IN  2 MINUTES.  REMOVES 
grease,  paint,  stains.  Cheap  and  easily  made.  Send 
16c  for  formula.  Geo.  M.  Studebaker,  Jr.,  Dept  F, 
South  Bend,  Ind. 


WI  REMANS’  TOOLS 


USE  OUR  INSULATION  REMOVING  POCKET 
tool,  no  knife  needed;  postpaid  $1.50.  Wireman’s 
Tool  Works,  2152  West  108d  St.,  Cleveland,  O. 


SALESMEN  WANTED 


SAFETY  SELF- FILLING  PEN  PROPOSITION. 
Laughlra,  Detroit.  (8) 


TYPEWRITERS 


REMINGTON  TYPEWRITER,  $9.60.  FAC- 
tory  rebuilt  Underwoods,  Olivers,  etc.,  at  whole- 
sale. Dealers  wanted.  Harwood  Sales  Company,  Box 
E,  904  Madison  St.,  Brooklyn.  N.  Y. 

“CONSTRUCTION  OF  INDUCTION  COILS  AND 
Transformers”  is  a valuable  book,  containing  100 
pages  and  73  illustrations,  by  H.  W.  Secor.  You 
cannot  afford  to  be  without  this  book,  which  is  the 
latest  work  on  construction  of  induction  coils  and 
transformers.  $0.25  postpaid.  Modern  Publishing 
Co..  32  Union  Square,  New  York.  (r) 

BOAT  BUILDING  FOR  AMATEURS.  BY 
Adrian  Neilson,  C.E.  This  book  will  tell  you  how 
to  build  all  manner  of  small  boats,  such  as  punts, 
skiffs,  canoes,  row  and  sail  boats;  only  $1.00,  post- 
paid to  any  address  in  the  U.  S.  Modern  Publishing 
Co.,  32  Union  Square,  New  York  City.  (r) 


MISCELLANEOUS 


KEYLESS  DOOR  LOCKS  PLACED  ON  ANY 
door  without  tools.  Pocket  size  nickel-plated  sample 
26  cents,  postpaid;  60-cent  value.  Hoosier  Novelty 
Co.,  Indianapolis,  Indiana. 


INDIAN  BASKETS  AND  RELICS.  PRICE 

free.  Gilham,  Highland  Springs,  Cal.  (1) 


INVISIBLE  INK  FORMULA,  10c  SILVER.  J. 
D.  Mulford,  419  Merriman  Ave.,  Syracuse,  N.  Y. 


STORAGE  BATTERIES  ARE  VERY  HARD  TO 
master  and  understand,  but  if  you  read  this  book  you 
will  know  all  about  them  from  beginning  to  end. 
“Storage  Batteries,  Stationary  and  Portable,”  by 
J.  T.  Niblett,  M.l.E.E.  80  pages,  21  illustrations, 

Socket  size,  silk  cloth  binding.  Price,  60c  postpaid, 
lodern  Publishing  Co.,  32  Union  Square,  New  York. 

(r) 


MECHANICS  TOOLS 


DRILL  SQUARE  HOLES  WITH  SQUARE  HOLE 
Drill  at  one  operation  in  wood,  metal  or  marble.  Fits 
any  brace,  drill  press  or  lathe.  Sizes  H inch  to 
inch  in  sixteenths.  $1  per  set  of  Drill  and  Guide, 
delivered  anywhere.  Barnett  Tool  Co.,  1682  Hyde 
St.,  San  Francisco,  Cal.  (3)$k 


EXCHANGE 


WANTED:  2H  x 4#  KODAK;  STORAGE  BAT- 
tery  or  audion  detector,  for  12  quenched  gap  platea; 
12-inch  aluminum  rotary  gap  wheel;  1 pair  of  loose 
coupler  coils,  having  6 Ups  off  secondary;  flashlight; 
4-ohm  telegraph  set;  1 standard  motor  1-20  h.p.,  hav- 
ing 1 burnt-out  field  coil;  1 Colonial  motor,  1*16  h.p., 
pedestal  base.  H.  Littleton,  E.  Pleasant  St,  Spring- 
field,  Ohio. 


WILL  EXCHANGE:  ONE  TWO-SLIDE  TUNER, 
cost  $2;  one  large  100-ampere,  600-volt  S.  P.  D.  T. 
lightning  switch,  cost  $3;  one  Marconi  set  of  2000- 
ohm  receivers  with  spirt  head  band  and  double  silk 
cord,  cost  $6.76;  one  pair  superior  head  set.  2CDO 
ohms,  cost  $5;  one  Commercial  detector  stand  with 
minerals,  cost  $3.76;  }£-inch  spark  coil,  cost  $1.76, 
and  one  vacuum  massage  machine,  cost  $5.  Would 
like  high-grade  folding  pocket  camera,  or  what  have 
you?  Write  to  Joseph  A.  Beavers,  Glen  Gardner, 


FOR  EXCHANGE:  ONE  BRAND-NEW  JS-INCH 
Rhusgkorff  coil.  Just  the  thing  for  wireless.  X-rays 
and  Giessler  tube  experiments.  I would  like  a pair 
of  phones  (2000  ohms)  or  a dynamo  that  has  an  out- 
put of  15  v.L  8 a.  Jos.  L.  Varga,  151  Walnut  St., 
Newark,  N.  ). 


HAVE  FOR  EXCHANGE:  ONE  HOUE-MADE 

loose  coupler,  slider  on  the  primary  and  ^ 10-point 
switch  for  secondary;  one  small  medical  coil.  Want 
1 lb.  D.  C.  C.  wire  No.  22  and  J4  lb.  silk  covered 
wire  No.  26.  Also  8 inches  of  tubing,  4 inches  in 
diameter,  and  6 inches  of  tubing  8 H inches  in  diame- 
ter, and  some  large  electrose  knob.  Clayton  C.  Shan- 
graw,  8 River  View  Ave.,  Danvers,  Mass. 


HAVE  FOR  EXCHANGE  THE  FOLLOWING: 
Wallace  valve  detector,  also  perikon,  galena  and  fer- 
ron  detectors;  tuning  coil;  complete  electric  railroad 
outfit,  cost  $20;  also  have  many  more  wireless  instru- 
ments, both  sending  and  receiving,  which  I will  trade. 
I want  any  high-grade  instruments,  for  receiving  only. 
C.  B.  Weed,  184  Cold  Spring  St.,  New  Haven,  Conn. 


HAVE  FOR  EXCHANGE:  A COMPLETE  1-KW. 
transmitting  set,  in  good  condition,  valued  at  $60. 
Will  consider  a transmitting  set  of  smaller  capacity  of 
egual  value,  or  a Wallace  valve  detector,  in  good  con- 
dition, or  a good  audion  cabinet.  H.  V.  Akerberg, 
182  Midland  Ave.,  Columbus,  Ohio. 


WISH  TO  EXCHANGE  A COMPLETE  COURSE 
in  telegraphy,  taking  up  railway  and  commercial  work, 
including  key,  sounder  and  andible  transmitter,  for 
a complete  wireless  receiving  set.  Carl  Anderson,  ML 
V.  D.  110,  Holden,  Mast. 
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Apparatus  Exchange  Department 

Thia  department  is  for  the  free  use  of  our  sub- 
scribers and  readers,  to  enable  them  to  exchange 
technical  articles  for  which  they  have  no  need  for 
other  articles  or  apparatus  which  they  prefer. 

Advertisements  under  this  heading  containing  more 
than  fifty  words  cannot  be  accepted;  the  right  is 
reserved  to  rewrite  or  reject  any  advertisement  which 
will  not  be  for  the  best  interests  of  our  readers.  Ad- 
vertisements under  this  heading  will  be  inserted  one 
time  only,  free  of  charge. 

Advertisements  of  articles  intended  for  sale  cannot 
be  accepted,  as  a regular  classified  department  is  con- 
ducted for  advertising  of  this  character  at  a cost  of 
Ac  per  word. 

Advertisements  should  be  addresed  to  “Apparatus 
Exchange  Department,"  care  Modern  Electrics  and 
Mechanics,  8S  Union  Square,  New  York. 

Advertisements  for  the  July  number  should  reach 
us  on  or  before  May  31st. 


HAVE  A DRAWING  SET,  A “T"  SQUARE, 
miniature  lights  and  sockets,  all  of  which  are  in  good 
condition,  which  I would  like  to  exchange  for  anything 
in  wireless  or  what  have  you?  Chas.  W.  Davis,  08 
Sumner  PI.,  Buffalo,  N.  Y. 


WHAT  HAVE  YOU  TO  EXCHANGE  FOR  A 
100  to  400  watt  laboratory  step-down  transformer; 
primary  for  a Y*  k.w  step-up  transformer  ready 
wound  but  never  used;  1 inch  spark  coil;  small  glass 
plate  condenser;  one  1000  ohm  receiver  and  one  1000 
ohm  receiver  with  a headband?  Would  like  a simple 
wireless  receiving  outfit  of  reliable  make  with  a pair 
of  2000  ohm  head  phones  or  what  have  you  in  the 
wireless  or  electrical  line?  Everett  W.  Davis,  2282 
Fairfax  Ave.,  Morgan  Park,  Illinois. 


THE  REAL  ESTATE  EDUCATOR  CONTAINS 
inside  informaton  not  generally  known.  Don’ts  in 
Real  Estate,  tells  all  about  the  real  estate  business 
from  A to  Z.  $1.00  postpaid  to  any  point  in  the 
U.  S.  an  receipt  of  price.  Modern  Publishing  Co.,  82 
Union  Sq.,  East,  New  York  City. 


WANT  ABOUT  0 POUNDS  NO.  80  MAGNET 
wire,  50  feet  No.  14  magnet  wire,  and  buzzer  for  a 
six  inch  coil?  Have  wireless  goods,  motors,  dynamos, 
2 keys  for  telegraph,  1 wireless  key,  1 4 ohm  sounder, 
and  other  things.  Write  and  state  wants.  Laudie 
Rose,  Box  861,  Hoismgton,  Kansas. 


WILL  EXCHANGE  AN  AUTOMATIC  TELE- 
graph  transmitter  for  a pair  of  two  or  three  thou- 
sand ohm  phones  and  headband.  Also  have  mechan- 
ical magazines  from  1907  to  date  to  trade  for  phones 
or  other  wireless  instruments  including  aerial  sup- 
plies. Leslie  Jones,  Charlestown,  Indiana. 


WANTED— BLITZEN,  PACKARD  OR  EDGE- 
comb-Pyle  1 K.Vv . transformer  and  rotary  gap  or 
same  make  V*  K.W.  transformer,  condenser  and  rotary 
gap  or  Holtzer-Cabot  300C  ohm  phones  and  Blitzen 
commercial  tuner  for  tenor  sexaphone,  cost  $85,  in 
good  condition.  What  have  you  to  exchange?  Henry 
Michel,  318  N.  Black  Ave.,  Bozeman,  Montana. 


WILL  EXCHANGE  COMPLETE  PARTS  FOR 
a 6-in.  spark  coil,  consisting  of  9 lbs.  No.  8i  CC. 
magnet  wire,  complete  inductor  with  insulation  tube, 
2 lbs.  tinfoil,  1 lb.  sheet  mica  5 x 5J4",  binding  posts, 
worth  $38:  also  independent  interrupter,  $8;  one 

1^  x lii  inch  armature:  also  other  wireless.  raw  ma- 
terial, for  Blitzen  receiving  transformer,  variable  con- 
denser, etc.  Chas.  Rohbock,  115  East  Fourth,  North, 
Sait  Lake  City,  Utah. 


DO  YOU  WANT  THIS  BOOK.  WHICH  TELLS 
you  how  to  test  and  operate  all  different  kinds  of 
electrical  apparatus,  from  generators  and  motors  to 
lamps  aad  bells?  Only  $1.60  postpaid.  ‘'Electricians’ 
Operating  and  Testing  Manual,"  by  Henry  C.  Horst- 
mann  and  Victor  FL  Tousley.  16mo.,  full  leather,  and 
dmck  full  of  the  right  kind  of  information,  which  can 
bo  rsaRy  mastered  by  the  layman  as  well  as  the  ex- 
poiami  mam  Modern  Publishing  Co.,  Sf  Union 
9b,  Root,  Mow  York  City. 
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WANTED:  4*5  PLATE  DEVELOPING  TANK 
or  Simplex  plate  holders;  will  exchange  double  slide 
tuner  and  detector;  have  also  fire  alarm  attachment; 
will  exchange  it  for  Little  Hustler  battery  motor. 
Henry  Kienzle,  450  East  85th  St.,  New  York  City. 


FOR  EXCHANGE:  ONE  6-60  “VESTA"  STOR- 

age  battery,  which  is  but  one  week  old  and  still  re- 
tains its  first  charge,  cost  $15,  for  loose  coupler  of 
equal  value,  one  using  primary  switch  contacts  pre- 
feired.  Reason  for  trading,  home  has  just  been  wired 
for  city  current.  Also  open  core  transformer,  about 
Ys  k.w.,  in  polished  oak  case,  for  one  31-plate  rotary 
condenser  and  a couple  of  small  fixed  condensers,  or 
will  trade  for  other  receiving  goods.  Make  offer. 
George  Le  Vine,  801  W.  Seventh  St.,  Dcs  Moines,  la. 


HAVE  4x6  FOCUSING  CAMERA  OR  110-VOLT 
d.c.  % h.p.  motor,  to  trade  for  Audion  or  Wallace  de- 
tector, also  a 22  long  Stevens  rifle  for  Boston  or  other 
key,  suitable  for  1 kw.  or  variable  condenser  of  Clapp- 
Eastharo  or  Murdock  make.  Roy  Shively,  553  South 
25th  Ave.,  Omaha,  Nebr. 

HERE  IS  THE  BOOK  YOU  ARE  LOOKING 
for,  written  in  plain  English  so  it  can  be  easily  mas- 
tered by  you  whether  you  are  an  experimenter  or  an 
electrical  engineer.  “Practical  Armature  and  Magnet 
Winding,"  by  Henry  C.  Horstmann  and  Victor  H. 
Tousley.  16mo.,  pocket  size;  leather  cover.  Price 
$1.50.  This  book  is  the  most  valuable  aid  to  the  elec- 
trician, either  in  constructing  or  operating  depart- 
ment. Modern  Publishing  Co.,  82  Union  Sq.,  East, 
New  York. 


WILL  EXCHANGE  STEBENS  “FAVORITE"  22 
cal.  rifle  and  a good  punching  bag  worth  $6,  for  wire- 
lejs  or  electrical  apparatus.  Gordon  Chllard,  Ban- 
croft, Mich. 


HAVE  FOR  EXCHANGE:  ONE  110-V.,  A.C.,  60- 
cycle  motor,  which  makes  8800  r.p.m.  with  a rotary 
wheel  on;  one  110-v..,  d.c.  motor,  which  makes  3000 
r.p.m.  Both  motors  are  practically  new.  One  $2.50 
Perikon  detector  with  crystals,  complete,  crystals 
licensed  for  amateur  use,  and  a mandolin  harp  which 
is  new.  Also  have  a double  slide  tuning  coil  (Mfg.) 
1500  meters,  and  an  audion  detector,  complete.  Will 
exchange  any  of  the  above  for  any  of  the  following, 
according  to  value:  Variable  condensers,  electrical 

books  or  omnigraph  instruments.  Address  Harold  C 
Mulford,  Oyster  Bay,  Long  Island,  N.  Y. 


WILL  EXCHANGE  AUDION  DETECTOR,  60- 
volt  battery,  6-volt  battery,  loose  coupler,  tuning  coil, 
transformer,  loose  coupler,  receivers  20C0  ohms,  eight 
switches,  telegraph  set  5 ohms,  two  wdreless  keys, 
variable  plate  condenser,  two  Junior  condensers,  one 
large  condenser,  volt  meter,  80  volts.  What  have 
you?  Chas.  Fucci,  179  16th  St.,  Jersey  City,  N.  J. 


IT  IS  IMPORTANT  THAT  ALL  INTERESTED 
in  wireless  should  join  the  Wireless  Association  of 
America,  which  is  helpful  to  those  interested  in  any 
way  in  the  wireless  industry.  For  full  particulars, 
address  Wireless  Association  of  America,  82  Union 
Sq.,  East,  New  York.  (tf) 

1 HAVE  A 1000-OHM  PHONE  WITH  LEATHER- 
corered  head  band  and  cord,  $3;  1 loose  coupler, 
$4.60;  1 type  S dynamo,  $8.70;  one  Junior  dyna- 
mo, $2.96;  1 one  potentiometer,  $1.50;  1 electro- 
lytic detector.  $1.25;  and  1 M'-kw.  aerial  switch,  to 
trade  for  Blitzen  receiving  transformer.  I also  have 
a fine  helix  worth  $3.50,  to  trade  for  Murdock  or 
other  good  loading  inductance.  Geo.  Storer,  2249 
Glenwood  Ave.,  Toledo,  Ohio. 


FOUR  SPLITDORF  AUTO  COILS,  1 IN.;  PRI- 
mary  and  secondary  of  1-inch  Bulldog;  coil,  peroxide 
of  lead  detector.  Junior  condenser.  Want  a 22  calibre 
revolver  or  motorcycle  supplies.  Write  what  you  have. 
F.  Grey  Daly,  Anamosa,  la. 


FOR  EXCHANGE:  ONE  KNAPP  . TYPE  S 

dynamo  motor,  K-inch  water  motor  with  emery, 
buffing  wheel  and  cake  of  silver  polish,  one  2-bar 
telephone  magneto,  one  pair  of  good  boxing  gloves, 
usea  but  little,  two  electric  bells,  one  push  button, 
omc  snap  switch,  one  75-ohm  receiver.  Will  ex- 
change tor  a lH  or  2 inch  spark  coil  or  other 
wireless  goods.  Allan  Lawson.  217  Rockwell  St, 
Winsted,  Conn. 

“HAVE  TO  EXCHANGE  A BICYCLE  WORTH  $9 
and  baseball  bat  worth  75c  and  burning  outfit  worth 
$2,  in  exchange  for  a 3-in.  spark  coil.  The  bicycle  has 
a new  head  lamp  and  new  tires  and  new  bell.  Arthur 
Rogers,  119  Florence  St,  East  Everett,  M*a* 
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AN  ELECTRICAL  TESTING  OUTFIT.  ALMOST 
new,  comprising  D’Arsonval  galvanometer,  worth  $8; 
slide-wire  bridge,  $8.60;  wet  battery,  bar  and  horse- 
shoe magnets,  compass  34  lb.  copper  wire.  Nos.  18 
and  24;  two  resistance  coils  of  1 and  10  ohms,  and 
iron  filings;  total  value,  $18.60.  Would  like  to  ex- 
change for  good  leather  suit  case  worth  about  $10, 
or  wnat  have  you?  Lawrence  Mason,  169  Shawmut 
ave.,  New  Bedford,  Mass. 


WILL  EXCHANGE  TWO  18,200  VOLT,  CLOSED 
core  transformers,  sending  condenser,  about  .045  mf. ; 
large  marble-base  gap;  Morse  recorder,  double  circuit; 
Stanley  H.  W.  ammeter;  8400  ohm  receivers;  two 
a.c.  fan  motors;  small  d.c.  motor,  and  small  gasoline 
stationary  engine,  about  34  h.p.  Want  prism  binocu- 
lars, steel  duck  boat,  modern  high-grade  firearms,  or 
what  have  yon?  F.  Schiller,  220  Elm  St.,  Utica, 
N.  Y. 


THE  PROCESS  OF  TRANSMITTING  WIRELESS 
me— ayes  through  the  air  over  long  distances  by  the 
aid  ef  electricity  is  to  countless  thousands  of  people 
only  a mysterious  fairy  tale,  but  here  is  a book  for 
you,  Mr.  Operator,  which  states  nothing  but  cold 
facts.  “Operators’  Wireless  Telegraph  ana  Telephone 
Hand  Boole,”  by  Victor  H.  Laughter.  12mo.,  210 
pages,  fully  illustrated,  giving  the  operator  all  the  in- 
formation he  desires.  Price  $1.00  postpaid.  Modern 
Publishing  Co.,  82  Union  Sq.,  East,  New  York. 


WILL  TRADE  32  CALIBER  6 SHOT  HAMMER- 
less  revolver  for  good  $5  rotary  variable  condenser. 
Also  have  set  of  boxing  gloves,  loose  coupler,  22  cali- 
ber rifie,  stamp  collection,  Locke  adding  machine,  7 ft. 
Bristol  rod  (iointed),  and  30  boys’  books.  Need  bat- 
tery motor,  detector,  fixed  condenser,  coherer  and  de- 
coherer.  Whatever  you  have,  write  to  J.  Eugene 
Ayer,  No.  Franklin,  Conn. 


LEARN  TO  FLY— BIG  TWO-FOOT  BLERIOT 
Monoplane.  Latest  model,  knocked  down,  packed, 
ready  for  mailing,  with  blue  print  and  complete  draw- 
ings for  assembling,  with  wheels  and  propeller.  This 
model  is  usually  sold  by  dealers  for  $2.00.  Boys  all 
over  the  country  are  having  barrels  of  fun  with  them. 
For  good,  wholesome  amusement,  there  is  probably  no 
flying  device  more  entertaining  and  that  will  afford 
more  fun  for  the  boys  and  grown-ups  than  this  pleas- 
ing toy.  Guaranteed  to  fly  or  money  refunded.  Sent 
prepaid  on  receipt  of  pricey  $1.00.  Model  Flying  Ma- 
chine Company,  820  Reliance  Bldg.,  New  York  City. 


WISH  TO  EXCHANGE  “SPAULDING”  18-INCH 
pear  shaped  single  end  punching  bag,  a ladies’  size 
tennis  racket  of  standard  make  and  one  racket, 
“Spaulding”  make,  men’s  size,  and  a good  double 
court  tennis  net  (new),  for  a good  pair  of  field 
glasses  of  standard  make.  G.  H.  Clemons,  Storm 
Laket  la. 


WHAT  WILL  YOU  OFFER  FOR  THE  FOL- 
lowing,  in  good  condition:  34  kw.  transformer  coil, 

leyden  jar  stand,  small  rotary  gap,  oscillation  trans- 
former, Tesla  coil,  loose  coupler,  two  rotary  variable 
condensers,  three  detectors,  tuning  coil  and  a pair  of 
2000  ohm  phones.  Also  have  a 80  ohm  relay,  Geiss- 
ler  tube  and  a wireless  book.  First  offer  takes  them. 
Arthur  Haake,  Closter,  Bergen  County,  N.  J. 


WANTED— 2000  OR  2500  OHM  PHONES.  COM- 
plete;  two-inch  spark  coil:  detectors;  audion;  hot 
wire  meter;  rotary  variable  condenser;  or  34  kw. 
transformer  and  audions  or  detectors  in  exchange  for 
one  Premo  No.  4 camera  with  tripod,  roller,  acid 
tester,  case,  plate  holders,  developer  disks,  etc.,  for 
4x5  plates.  Cost  over  $80.  W.  W.  Stacey,  Box 
44,  Preston,  Canada. 


BOOKS^  AS  A RULE.  ARE  FILLED  UP  WITH 
technicalities  and  are  of  very  little  use  to  the  experi- 
mented but  here  is  a book  which  is  simple,  plain  and 
understandable.  Send  your  order  at  once  for  your 
oopy  of  “Electricity  Made  Simple,”  Clarke  Caryl  Has- 
kins, 288  pages,  108  illustrations,  12mo..  cloth  binding. 
Price  $1.00  postpaid.  Modern  Publishing  Co.,  82 
Union  Sq.,  East,  New  York. 


. HAVE  A 22  CAL.  STEVENS  TAKE-DOWN 
rifle.  82  cal.  pistol,  five-shot,  and  galena  detector. 
Will  give  galena  and  silicon  crystals  with  detector. 
Want  loose  coupler  or  sending  and  receiving  con- 
denser. A.  Rust,  809  Quay  St.,  Pittsburg,  Pa. 


HAVE  GOOD  AMATEUR  LOOSE  COUPLER; 
half-inch  spark  coil;  large  complete  receiving  set; 
half-inch  complete  transmitter  set  with  step-down 
transformer;  receiving  condenser.  Want  head  sets 
or  any  first-class  goods.  E.  R.  Hough,  Johnstown, 


HAVE  A 600-WATT  TRANSFORMER  TO  WORK 
on  110  to  10  volts;  a drawing  table  with  adjustable 
iron  base,  and  a lot  of  electric  lighting  fittings. 
Want  a good  typewriter.  Have  electric  desk  lamp 
and  also  a lot  of  10  volt,  16  c.p.  small  tungsten 
lamps.  Want  8 x 10  photo  lens.  H.  Gosner,  2561 
N.  11th  St.,  Philadelphia,  Pa. 


ANY  ONE  HAVING  A SAIL  FOR  CANOE, 
spars  for  same,  and  suitable  side  boards,  and  who 
wishes  to  exchange  them  for  wireless  or  electrical 
goods,  will  do  well  by  writing  to  Jas.  F.  Lupton,  Jr., 
Greenport,  Suffolk  Co.,  Long  Island,  N.  Y. 


WANTED— A PAIR  OF  BRANDES  SUPERIOR 
jrpe  2000  ohm  phones.  Sylvan  Turner,  2816  Crockett 
>t..  Greenville,  Texaa 


WANTED— AN  OFFER  FOR  A MODEL  8 REM- 
ington  typewriter  and  an  8 h.p.  gasoline  marine  en- 
gine. State  what  you  have  in  the  wireless  line  and  I 
will  send  full  particulars.  Standard  wireless  receiving 
and  sending  apparatus  preferred;  also  8-16  pounds  an- 
tenium  aerial  wire  and  electrose  aerial  insulators.  Ben 
T.  Elkins,  St.  Cloud,  Fla. 


WILL  EXCHANGE  NEW  6 VOLT.  100  A.H. 
storage  battery,  76  watt,  16  volt  <Lc.  charging  dyna- 
mo, small  switchboard  voltmeter  and  ammeter,  34  h.p. 
water  motor,  gas  lighting  jump  spark  coil,  telegraph  re- 
lay and  modern  telephone  transmitters  for  first-class 
high  power  binoculars  with  case,  3A  Eastman  kodak 
with  high  grade  anastigmat  lens  and  fast  shutter,  6 in. 
to  10  in.  vibrating  spark  coil,  -34  to  1 h.p.  water- 
cooled  gas  engine.  J.  A.  Gordon,  508  North  St.. 
La  Fayette,  I no. 


STORAGE  BATTERIES  ARE  VERY  HARD  TO 
master  and  understand,  but  if  you  read  this  book  you 
will  know  all  about  them  from  beginning  to  end. 
“Storage  Batteries,  Stationary  and  Portable,"  by  J.  T. 
Niblett,  M.I.E.E.  80  pages,  21  illustrations,  pocket 
size,  silk  cloth  binding.  Price  60c  postpaid.  Modern 
Publishing  Co.,  82  Union  Sq.,  East,  New  York. 


MERKEL  MOTORCYCLE  ENGINE  OF  234  H.P., 
Al  condition,  complete  with  coil,  plug,  carbureter  ana 
pulley.  Want  Wheatstone  bridge,  1 in.  coil  or  wireless 
apparatus  of  standard  makes.  E.  N.  Harman.  108 
Elm  St.,  Geneva,  N.  Y. 


WILL  EXCHANGE  4x6  FOLDING  EASTMAN 
kodak  with  folding  tripod,  four  double  plate  holders, 
focus  cloth,  carrying  case  and  full  outfit  for  develop- 
ing  and  printing,  cost  $20,  excellent  condition,  and  one 
80  ohm  relay,  new,  cost  $2.60.  Desire  a pair  of  H-C 
or  Brandes  2000  ohm  head  receivers  or  any  other 
standard  make  and  a good  variable  condenser.  Walter 
Greenleaf,  care  of  Postal  Telegraph  Co.,  Fremont, 
Nebr. 


WILL  EXCHANGE  A BUNNELL  160  OHM  MAIN 
line  relay  with  box  over  coils  capable  of  fine  adjust- 
ment, for  a good  variable  condenser,  or  2000  ohm 
phones.  Have  other  apparatus.  Write  me.  Relay 
worth  $6.  Carl  G.  Howard.  188  S.  Pine  St..  New- 
ark, Ohio. 

BOAT  BUILDING  FOR  AMETEURS.  BY 
Adrian  Neilson.  C.E.  This  book  will  tell  you  how  to 
build  all  manner  of  small  boats,  such  as  punts,  skiffs, 
canoes,  row  and  sail  boats;  only  $1.00  postpaid  to  any 
address  m the  U.  S.  Modern  Publishing  Co.,  82 
Union  Sq.,  East,  New  York  City. 

I HAVE  A 134-IN.  SPARK  COIL,  COST  $8. 
and  head  set  of  receivers.  2000  ohm,  cost  $6,  which 
I will  exchange  for  a 22  caliber  repeating  rifle,  which 
must  be  in  good  condition.  Jas.  F.  Xupton  Jr 
Greenport,  Long  Island.  Suffolk  Co.,  N.  Y.  '* 

WANTED— WIRELESS  INSTRUMENTS  IN  Ex- 
change for  the  following:  A Red  Head  spark  plug, 

va!ue  $1;  Little  Hustler  motor  with  fan.  and  electric 
chair  (home-made),  which  will  electrocute  rats.  etc. 
Drayton  McMillan,  Box  104,  Bamberg,  S.  C. 

WANTED— A 1912  OR  1918  MOTORCYCLE 
with  a twin  cylinder  engine  and  magneto  ignition 
in  good  condition,  in  exchange  for  a 2 H.P.  up- 
ri&o  ^fer-cooled  gas-engine,  one  22  cal. 

1903  model  hammerles  Savage  repeating  rifle  (almost 
new)  and  one  234x834  Premoette  junior  F.  P.  kodak 
with  portrait  attachment,  leather  carrying  case  with 
shoulder  strap,  tripod  and  complete  developing  and 
printing  outfit,  G.  H.  Bennett,  1227  Darlington  Av*, 
Beaver  Falls,  Pa. 
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WILL  EXCHANGE  A NEW  BROWNIE 

camera  No.  1 with  finder,  and  a double  acting,  ““del 
steam  engine,  slightly  used,  m excellent  condition, 
for  shodang  coil  or  small  electric  motor.  Walter 
Byer,  322  13th  St.,  College  Point.  N.  Y. 

I HAVE  AN  ELECTROLYTIC  DOCTOR  76 
ohm  phone  and  cord  and  Potentiometer,  for  which 
I will  trade  for  a 100  A ground  switch  or  about 
50  feet  of  No.  4 ground  wire  or  what  have  you. 
Robert  Sandifer,  El  Dorado,  Kansas. 

YOUR  LIBRARY  IS  NOTCOMPLETEWmi- 
out  a copy  of  Bound  Volume  No.  4 of  Mo^rn  EUc 
tries,  containing  958  pages,  with  over 
tions  and  1.800  questions  and  answers  on  torn*  of 
vital  importance  to  you.  Elegantly  bound  in  black 
cloth;  gold  stamped.  Our  supply  is  limited,  so  order 
to-day  while  you  think  of  it  ana  you  will  not  be  dis- 
appointed. Price  $2  00;  40c  extra  by  mail  in  U.  S.: 
75c  extra  in  Canada.  Modern  Publishing  Co.,  32 
Union  Sq.,  East,  New  York. 


I HAVE  AN  OPEN  CORE  ONE-HALF  K.W. 
transformer,  a heavy  wireless  key,  a receiving  trans- 
former, 2000  ohm  Brandes  head  phones,  four  tele- 
funken  Leyden  jars,  three  slide  tuning  coil,  a rotary 
spark  gap,  and  twenty-four  insulators.  What  have 
you?  Louis  Rosenbaum,  23  7 2nd  St.,  New  York. 

WANTED— TEXT-BOOKS  OF  THE  INTER- 
national  Corespondence  School  course  m Structural 
Engineering.  I have  a list  of  books  and  other 
articles  for  trade.  What  do  you  want?  .Charles 
U.  Hollenbeck,  care  of  Gen.  Del.,  Portsmouth.  N.  H. 

WILL  EXCHANGE  SMALL  110  VOLT  D.  C. 
or  60  cycle  A.  C.  power  motor  for  a good  10  am- 
pere key  of  reliable  make  or  for  an  ammeter  reading 
up  to  10  amps,  for  use  on  110  V.  line.  Motor  is  in 
good  condition  and  is  suitable  for  a rotary  gap. 
Chester  Fuss,  Little  Valley,  N.  Y. 

WANTED— ONE  H.P.  110  VOLT  60  CYCLE 
A.  C.  motor,  jeweler’s  or  small  bench  lathe,  also  a 
good  typewriter:  will  give  large  induction  coil  or 
wireless  goods  in  exchange.  V.  B.  S.,  97  Brown 
Ave.,  Roslendale.  Mass. 

BOUND  VOLUME  NO.  3 OF  /‘MODERN  ELEC- 
trics”  is  now  ready,  whichcontains74ti^e^  ewer 
1,000  illustrations  and  writings  of  800  >athor»,  W0 
articles  of  unusual  interest,  with  1.173  < **»«<>»•  and 
answers.  Bound  in  handsome  black  doth,  gold 
stamped.  $1.60 : $0.30  extra  by  mail.  Modern  Pub- 
lishing Co.,  82  Union  Sq.,  East,  New  York  City,  (tf) 

I HAVE  AN  ARC  LIGHT  IN  GOOD  CON- 
dition,  I would  like  to  exchange  for  1 kw.  coil  or 
what  have  you?  Please  state  length  of  time  appa- 
ratus has  been  used.  Stanley  Bird,  West  Newton, 
Pa..  P.  O.  Box  864.  

WILL  EXCHANGE  COMPLETE  RECEIVING 
and  sending  station  for  a set  of  Electric.  Musical  Bells 
any  tone  or  a gasoline  .marine  engine,  or  what 
have  you?  Chas.  F.  Metzler,  830  E.  85th  St.,  New 
York  City. 

OUR  80-PAGE  BOOK.  “THE  WIRELESS  TELE- 

eone,”  will  be  found  invaluable  to  those  interested 
this  science.  This  book  contains  67  illustnitions 
and  is  considered  a masterpiece.  Send  $0.25  m 
stamps,  coin  or  M.  O.  to  Modern  Publishing  Co.,  32 
Union  Sq.,  East,  New  York  City. 

TO  EXCHANGE  A NEW  ENGLAND  SPLIT 
second  stop  watch  on  a seven  jewel  New  England 
movement.  20  year  gold  filled  case,  for  a set  of 
“Improved  Navy  Standard  Phones”  or  Radio  Tel. 
and  Tel.  Co.,  Audion  detector.  James  Murdock,  419 
S.  Denver,  Tulsa,  Okla. 

TOY  TRANSFORMER  WANTED— 110  VOLTS 
alternating  to  any  voltage  from  1 to  24.  Will  ex- 
change 150  ohm  telegraph  relay,  condensers,  etc. 
Write  me  what  you  want  of  equal  value  in  electrical 
goods  or  books.  W.  A.  Talmage,  41  Albion  Street. 
Waterbury,  Conn. 

WOULD  LIKE  TO  EXCHANGE  FOLLOWING 
for  any  thing  electrical,  or  wireless:  6 ohm  tele- 

graph, large  electric  engine,  high  tension  condenser, 
home  made;  primary  condenser,  home  made,  54 
inch  spark  coil,  1,000  ohm  receiver.  100  mechanical 
magazines,  25  electrical  magazines,  and  stamp  collec- 
tion valued  at  $15.00.  Will  sell  separately.  Eugene 
Treuhaft,  1401  Bryant  Ave..  Bronx,  N.  Y.  City. 


WANTED— BLITZEN  VARIABLE  CONDENSER 
and  Audion  bulb.  Will  exchange  the  following:  one- 
inch  sj*rk  coil,  several  H H.  P.  D.  C.  motors  «nd  an 
A.  C.  motor  and  one  600  candle  power  Nemst  lamp. 
Harry  E.  Stahl,  Jr.,  275  Bellevue  Ave.,  Trenton, 

N.  J. 

“CONSTRUCTION  OF  INDUCTION  COILS  AND 
Transformers”  is  a valuable  book,  containing  100  pages 
and  72  illustrations,  by  H.  W.  Secor.  You  cannot 
afford  to  be  without  this  book,  # which  is  the  latest 
work  on  construction  of  induction  coils  and  trans- 
formers. $0.26  postpaid.  Modern  Publishing  Co.,  82 
Union  Square,  New  York. 

HAVE  FOR  EXCHANGE  ONE  LOOSE  COUP- 
ler,  a one-inch  coil  and  condenser,  one  lb.  s.  a . c 
magnet  wire,  one  60  B.  D.  C.  motor  and  one  hori- 
zontal motor.  All  in  good  working  condition.  What 
have  you?  John  Brilla,  140  Nectarine  St.,  Philadel- 
phia, Pa. 

BOOKS:  “CRAYON  PORTRAITURE”  PRE- 

vost’s  “How  to  Illustrate.”  Palmer’s  “Penmanship 
Budget,  Occult  books,  etc.,  Peedometer,  Med.  coil.  Elect, 
tattoo  machine,  and  other  things.  Want  cheap  disc 
phonograph  with  some  records,  good  sketching 
camera  or  a small  telescope  25  power  or  over.  Robt. 
C.  Knox,  R 1,  Box  23  A,  Waycross,  Georgia. 

TO  EXCHANGE— ONE  LB.  NO.  28  GAUGE 
ribbon  copper  for  battery  motor.  I also  have  two 
75  ohm  Mesco  wireless  receivers,  1 splitdorf  spark 
coil,  and  a 110  volt  D.  C.  motor  without  windings. 
Want  2-inch  spark  coil  or  2,000  ohm  head  set,  Mur- 
dock’s or  Brandes’.  also  loose  coupler  or  anything 
in  the  wireless  line.  Raymond  Bowen,  217  W.  81st 
St.,  Chicago,  111. 

THIS  ELECTRICAL  DICTIONARY  WILL  JU8T 
fit  in  your  vest  pocket.  Carnr  it  around  with  you 
while  you  are  at  work.  “Handy  Vest  Pocket  Electri- 
cal Dictionary,”  by  Wm.  L.  Weber.  M.E.,  containing 
upwards  of  4,800  words,  terms  and  phrases  employed 
in  the  electrical  profession  with  their  definitions  given 
in  the  most  comprehensive  manner.  Full  leather 
cover;  60c  postpaid.  Modern  Publishing  Co.,  82 
Union  Sq.,  East,  New  York.  

WILL  EXCHANGE  FOR  WIRELESS  RECEIV- 
ing  apparatus  to  the  value  of  about  $6,  the  following 
magazines:  37  copies  American  Boy , 2 copies  of  an 

electrical  magazine,  2 copies  of  a mechanical  maga- 
zine, 7 copies  Top-Notch  and  28  copies  Modern  Elec- 
trics, from  Nov.,  1911,  to  date;  all  in  good  condi- 
tion. Worth  $9,  and  contain  good  stories  and  arti- 
cles. Howard  O’Day,  1706  Warwick  Ave.,  Balto- 
more,  Md.  

I HAVE  A 3-FOOT  NEINPORT  MONOPLANE 
and  five  boys’  books  of  great  interest,  two  cowboys’ 
books  and  a brand  new  pair  of  boxing  gloves  of  good 
quality.  Will  exchange  for  some  wireless  instru- 
ments or  something  in  electrical  apparatus.  Harold 
Perry,  413  Clermont  Ave.,  Brooklyn,  N.  Y. 

FOR  EXCHANGE  — I HAVE  ABOUT  $86 
worth  of  electrical  apparatus  that  I would  like  to 
exchange  for  a rotary  printing  press,  chase  about 
7 x 11.  My  outfit  contains  one-inch  spark  coil,  6 v., 
6 a.  K.  & D.  dynamo-motor  and  many-  other  valuable 
things.  J.  Frederick  Fleming,  154  Cherry  St.,  Cam- 
bridge, Mass.  

“HOW  TO  MAKE  WIRELESS  INSTRUMENTS 
by  26  Wireless  Experts,  containing  96  pages  and  76 
illustrations,  written  expressly  for  wireless  amateurs, 
and  is  a book  that  you  cannot  afford  to  be  without. 
Price,  $0.25  postpaid.  Modern  Publishing  Co.,  82 
Union  Sq.,  East,  New  York  City. 

HAVE  A SAMSON  MOTORCYCLE  HORN, 
four-bar  magneto,  small  motor  and  Edison  primary 
battery,  type  RR,  complete.  Will  take  in  exchange 
an  audion,  relay  and  an  electrolytic  rectifier,  that  have 
been  bought  or  home  made.  W.  H.  Hobbler,  88 
Florence  Ave.,  Bellevue,  Pa. 

HAVE  SEVERAL  TWO  AND  THREE  SLIDE 
tuners,  brand  new;  also  other  wireless  instruments. 
What  have  you  to  exchange?  John  Van  Syke,  155 
West  80th  St.,  New  York  City. 

BOAT  BUILDING  FOR  AMATEURS.  BY 
Adrian  Neilson,  C.E.  This  book  will  tell  you  how  to 
build  all  manner  of  small  boats,  such  as  punts,  skiffs, 
canoes,  row  and  sail  boats;  only  $1.00  postpaid  to  any 
address  in  the  U.  S.  Modem  Publishing  Co.,  3$ 
Union  Sq.,  East,  New  York  City. 
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Your  Opportunity  Coupon 

Check  the  course  you  want  and'null  the  coupon  now 


My  Boy! 

Here’s  Your  Chance 


It’s  more  than  a chance  — you  can  make  it  a 
certainty  because  it  depends  entirely  upon  yourself.  It’s 
your  opportunity  to  rise  to  one  of  the  countless  positions  open  to  the  trained 
man  and  obtain  a trained  man’s  salary. 

The  man  who  sits  in  his  private  office  and  “hires  and  fires”  and  lays  out  your  work,  was 
no  more  qualified  to  fill  that  position  a few  years  ago  than  you  are  to-day.  He  saw  his  chance 
and  made  the  most  of  it.  He  obtained  his  training  and  knowledge  by  study.  You  can  do  the 

same— the  American  School  will  help  you. 

You  don’t  want  to  remain  in  the  “time- 
clock  and  dinner-pail”  class  all  your  life  — 
don’t  be  satisfied  with  lust  a common  job  at 
small  pay.  Show  the  boys  at  the  shop  that 
you  have  it  in  you  to  advance— you  owe  it  to 
yourself  and  to  your  family. 

Don’t  be  afraid  to  mail  the  coupon,  you 
won’t  be  bothered  by  agents  or  collectors. 
Like  all  strictly  educational  institutions  the 
American  School  depends,  for  growth,  upon 
reputation  and  the  success  of  its  students. 

Don’t  let  a little  thing  like  filling  in  and 
mailing  a coupon  stand  between  you  and  suc- 
cess, congenial  work  and  more  pay.  Accept 
your  chance  to-day. 

WE  HELP  MEN  HELP  THEMSELVES 

American  School 

^ A Vof  Correspondence.  Chicago. 


American  School  of  Correspondence,  Chicago.  U.  S.  A. 

Without  any  oblijratinn  on  inv  part  please  send  me  your  Bulletin  and 
advise  me  how  I can  qualify  for  the  position  marked  P.  * M.6-14 


Name 


Address 


When  writing,  please  mention  “Modern  Electric*  and  Meckanic*. 


....Electrical  Engineer 

....  Lawver 

....  Flee.  Eight  A Power  Supt. 

Bookkeeper 

....  Electrical  Wirrmiin 

Stenographer 

. . . .Telephone  fcipert 

....Private  Secretary 

Architect 

....  Accountant 

....  Building  Contractor 

. . . .(oat  Accountant 

....Architectural  Draft  »m»n 

PertTd  Public  Ace’nt 

. ..  Structural  Draft-man 

....  Auditor 

....Structural  Engineer 

...  Ru-lne—  Manager 

• ••.Concrete  Knglneei- 

....Eire  Ink.  Inspector 

. . . .Civil  Engineer 

....Eire  ln«.  Adjuster 

. . . .Surveyor 

Eire  In*.  Expert 

. . . .Mcchanieul  Engineer 

....Moving  Piet u re  Op*r 

. . . . Mechanical  Draft-man 

. . . .Sanitary  Engineer 

....Steam  Engineer 

Irrigation  Engineer 

. . . .Municipal  Engineer 

. . . . Tr  xtile  Bo** 

. . . .fia*  Engine  Engineer 

t allege  Preparatory 

. . . .Ga«  Tractor  Engineer 

Anto.  Mechanician 
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